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ABSTRACT 

 

As time passes, the number of businesses to fulfill the need for clean water by opening a refill drinking water 

stations has been increasing. However, there are still many water quality refill stations which still do not meet the 

quality standard of Drinking Water which set by Indonesia Ministry of Health. Based on this situation, it is 

necessary to identify how to determine the priority of failure of each station. In order to obtain the cause of 

failure the results of the process of refill water in each station, a risk identify is required. To obtain the best 

quality of drinking water at refill stations (in accordance with Indonesia Ministry of Health Regulation, 

PERMENKES No. 492/2010, regarding Drinking Water Quality Requirements), required risk identifying tool 

using fishbone method. This method is one of systematic method by solving the problems that occur during 

processing at the stations by using some diagrams. Based on the result of risk assessment analysis with fishbone, 

it can be concluded that the low quality of refill water is caused by: 1. SOP (Standard Operating Procedure) of 

the drinking water refill stations management, 2. Raw water which used as a source of Drinking Water Refill, 3. 

Human Resources/Operators/ Owners/Workers at the Drinking Water Refills Stations, 4. Hygiene of the 

Drinking Water Refill Stations and 5. Maintenance of the drinking water treatment installation. 

KEYWORDS: Fishbone, Identifying, Risk,  Water Refill Stations 

 

I. INTRODUCTION 

 

In order to fulfill the drinking water consumption for the community, it lead to the competitiveness level of the 

community to obtain drinking water becomes increasing sharply. Many industries are trying to create business 

opportunities such as producing bottled drinking water and build drinking water refill stations. These businesses 

have their own advantages and disadvantages. The bottled drinking water businesses, they sell their product in 

higher price and have better drinking water quality. In the other hand, drinking water refill stations can fulfill the 

needs of community in cheaper price, although their quality is lower than the bottled drinking water. 

 In this case, it is necessary to concern and aware to the quality of the drinking water which are sold by the 

drinking water refill stations because the community prefer to use these products to fulfill their consumption 

such as cooking and drinking, because it is cheaper and easier to get than the bottled drinking water. The quality 

of the drinking water of water refill stations should pass the minimum standard of drinking water quality which is 

being regulated by Indonesia Ministry of Health with “PERMENKES No. 492/2010” [1]. In this regulation, 

there are many parameters such as the physics, chemical, and biological of the drinking water.  

Based on this situation, it is necessary to find the cause of the quality of refill water that has not met the 

quality standard through “Assessment risk of the drinking water refill stations as the fulfillment of drinking 

water”. One of the methods [2] that can be used for analyzing is the fishbone methods. Fishbone method aims to 

find the priority of the problem and the final results of this method can be used as the basis for improving the 

quality of water produced by drinking water refill stations using some diagrams.  

In addition, fishbone method is used to analyze the SOP of the drinking water refill stations management, raw 

water which used as a source of drinking water refill, human resources/operators/owners/workers at the drinking 

water refill stations, the hygiene of the drinking water refill stations, and the maintenance of the drinking water 

treatment installation. 

 

II. RESEARCH SCOPE 

A. Research Object 

Object of the research are drinking water refill stations which are located spreadly on four subdisctricts in 

Surabaya. The subdistrict are Sukolilo subdistrict, Rungkut subdisctrict, Gubeng subdistrict, and Wonocolo 
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subdistrict. From these subdistricts, it choosen 8 drinking water refill stations and use them as the research 

objects.  

 

B. Research Parameters 

The research use three kinds parameters of drinking water quality standard which based on Indonesia Ministry 

of Health Regulation, PERMENKES No. 492/2010 [1]. Those parameters are physics (TDS, turbidity, 

temperature, and colour), chemical (ammonium, hadrness, ferrum, choride, and pH), and biological parameters 

(total coliform). Each parameter can be viewed on the Table 1 to Table 3. 

 

 

 
 

 
 

III. RESEARCH METHODS 

 

A. Survey and Data Collection 

The first step of the research is surveying and collecting data from each drinking water refill station of those 

sub districts. The data was collected by conducting direct survey by matching data of drinking water refill station 

from the internet with the field condition to get the exactly number of them. Collecting data are done by 

interviewing and filling out some questionnaires. The questionnaires contain the information. 

B. Stations Selection 

The second step is selecting drinking water refill stations which have been surveyed. Selection is using cluster 

sampling method and systematic sampling. Selected stations are represented as the object of the research. 

Selecting and sorting is conducted by each drinking water refill station’s treatment technology.  

C. Laboratory Analysis 

The third step is taking sample of each selected station and analyzing the quality of drinking water which are 

sold to the customers around those stations by using two simulations. The first simulation is collecting drinking 

water using sterilized bottle and use their SOP of selling. The second one, collecting drinking water by buying 

the drinking water using unsterilized galloon and use their SOP of selling. After collecting the drinking water, 

analyzing each parameter using laboratory standard methods. Each parameter has different method to be 

analyzed. The methods which have been used are shown on Table 4. 

 

Table 3. 

Biological Drinking Water Parameters 
Parameter Unit Value 

Total Colifrom MPN/100 mL 0 

Source: PERMENKES No. 492/2010, 2010 

 

 

Table 2. 

Chemical Drinking Water Parameters 
Parameter Unit Value 

Ammonium mg/L NH3-N 1.5 

Hardness Mg/L CaCO3 500 

Ferrum mg/L Fe 0.3 

Chloride mg/L Cl 250 

pH - 6.5 – 8.5 

Source: PERMENKES No. 492/ 2010, 2010 

 

Table 1. 

Physics Drinking Water Parameters 
Parameter Unit Value 

Smell/Odor - No Smell/No Odor 

Colour TCU 15 

Total Dissolved Solids (TDS) mg/L 500 

Turbidity NTU 5 

Flavours - No taste/no flavours 

Temperature °C Air Temperature ± 3 

Source: PERMENKES No. 492/ 2010, 2010 
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D. Identifying and Analyzing Data  

Analyzing data is conducted to determine the quality of the drinking water and compare the quality to 

PERMENKES No. 492/2010 quality standard. After determines the quality, analyzing data can be done and 

input the data to fishbone diagrams. 

 

IV. RESULTS AND DISCUSSION 

 

1) Survey and Collecting data 

Drinking water refill stations is being surveyed by some surveyor whom explore and come to each station to 

obtain some information about the raw water, technology, operational procedure, controll procedure, human 

resources data. The survey is divided into two part, the first part is to obtain those information and take 

some sample from the stations. The second part is to collect data for fishbone analysis.  

2) Stations Selection and Sorting 

Selecting and sorting station can be conducted after survey and collects data of each stations. There are 

seven stations which are selected as the representative of each technology which they use and each 

subdistricts. 

3) Laboratory analysis 

From 7 sample which have been collected, there are various result of the drinking water quality. The result 

shown on Table 5 to Table 11. 

 

 
 

 

Table 4. 

Parameter Analyzing Methods 
Parameter Method 

Temperature Thermometer 

Colour Spectrophotometry 

Total Dissolved Solids (TDS) Gravimetry 

Turbidity Turbidimetry 

Ammonium Spectrophotometry 

Ferrum Spectrophotometry 

Hardness Complexometric 

Chloride Argentometry 

pH pH meter 

Total Coliform Fermentation Multi Column 

Source: Laboratory Analysis, 2017 

Table 5. 

Drinking Water Quality of Station A 
No Parameter Quality Standards Sampling Case 

A bottle A galloon 

1 TDS 500 104 110 

2 Turbidity 5 0.54 0.48 

3 Temperature 25 24 24 

4 Colour 15 0 0 

5 Ammonium 1.5 0.00 0.00 

6 Hardness 500 71.43 85.71 

7 Ferrum 0.3 0.03 0.03 

8 Chloride 250 12.00 14.00 

9 pH 6.5 7.30 6.90 

10 Total Coliform 0 0 0 

Source: Laboratory Analysis, 2017 
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Table 8. 

Drinking Water Quality of Station D 
No Parameter Quality 

Standards 

Sampling Case 

D bottle D galloon 

1 TDS 500 116 128 

2 Turbidity 5 0.61 0.56 

3 Temperature 25 25 24 

4 Colour 15 0 0 

5 Ammonium 1.5 0.00 0.00 

6 Hardness 500 85.71 85.71 

7 Ferrum 0.3 0.03 0.03 

8 Chloride 250 16.00 18.00 

9 pH 6.5 6.95 6.80 

10 Total Coliform 0 0 0 

Source: Laboratory Analysis, 2017 

 

Table 7. 

Drinking Water Quality of Station C 
No Parameter Quality 

Standards 

Sampling Case 

C bottle C galloon 

1 TDS 500 100 114 

2 Turbidity 5 0.59 0.32 

3 Temperature 25 24 24 

4 Colour 15 0 0 

5 Ammonium 1.5 0.00 0.00 

6 Hardness 500 57.14 71.43 

7 Ferrum 0.3 0.02 0.04 

8 Chloride 250 12.00 14.00 

9 pH 6.5 7.25 7.25 

10 Total Coliform 0 0 0 

Source: Laboratory Analysis, 2017 

 

Table 6. 

Drinking Water Quality of Station B 
No Parameter Quality 

Standards 

Sampling Case 

B bottle B galloon 

1 TDS 500 56 74 

2 Turbidity 5 0.74 0.34 

3 Temperature 25 25 24 

4 Colour 15 0 0 

1 Ammonium 1.5 0.00 0.00 

2 Hardness 500 42.86 42.86 

3 Ferrum 0.3 0.03 0.02 

4 Chloride 250 8.00 12.00 

5 pH 6.5 7.30 7.15 

1 Total Coliform 0 7 170 

Source: Laboratory Analysis, 2017 
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From those seven tables above, we can conclude that there are no many different between the quality of 

drinking water of each sampling case simulation and some still pass the quality standard. Due to risk 

management which based on the unsprecified results, the quality of each parameter is variative through the time. 

Based on that statement, the research is continued by analizing four parameters, they are colour, turbidity, TDS, 

and Total Coliform. The results of each parameter can be simplified that shown on Table 12-15 below. 

 

Table 9. 

Drinking Water Quality of Station E 
No Parameter Quality 

Standards 

Sampling Case 

E bottle E galloon 

1 TDS 500 110 114 

2 Turbidity 5 0.44 0.35 

3 Temperature 25 24 24 

4 Colour 15 0 0 

5 Ammonium 1.5 0.00 0.00 

6 Hardness 500 85.71 85.71 

7 Ferrum 0.3 0.02 0.03 

8 Chloride 250 12.00 16.00 

9 pH 6.5 7.40 6.90 

10 Total Coliform 0 0 0 

Source: Laboratory Analysis, 2017 

 

 

Table 11. 

Drinking Water Quality of Station G 

No Parameter Quality 

Standards 

Sampling Case 

G bottle G galloon 

1 TDS 500 96 94 

2 Turbidity 5 0.40 0.40 

3 Temperature 25 25 24 

4 Colour 15 0 0 

5 Ammonium 1.5 0.00 0.00 

6 Hardness 500 71.43 71.43 

7 Ferrum 0.3 0.02 0.02 

8 Chloride 250 14.00 14.00 

9 pH 6.5 7.05 6.95 

10 Total Coliform 0 0 0 

Source: Laboratory Analysis, 2017 

Table 10. 

Drinking Water Quality of Station F 
No Parameter Quality 

Standards 

Sampling Case 

F bottle F galloon 

1 TDS 500 96 100 

2 Turbidity 5 0.50 0.50 

3 Temperature 25 24 24 

4 Colour 15 0 0 

5 Ammonium 1.5 0.00 0.00 

6 Hardness 500 78.57 78.57 

7 Ferrum 0.3 0.03 0.02 

8 Chloride 250 18.00 14.00 

9 pH 6.5 6.95 6.85 

10 Total Coliform 0 9 11 

Source: Laboratory Analysis, 2017 
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Table 13. 

Turbidity quality of each station 
Sample Quality Standard Tubidity Status 

A bottle 5 0.54 Good 

A galloon 5 0.48 Good 

B bottle 5 0.74 Good 

B galloon 5 0.34 Good 

C bottle 5 0.59 Good 

C galloon 5 0.32 Good 

D bottle 5 0.61 Good 

D galloon 5 0.56 Good 

E bottle 5 0.44 Good 

E galloon 5 0.35 Good 

F bottle 5 0.50 Good 

F galloon 5 0.50 Good 

G bottle 5 0.40 Good 

G galloon 5 0.40 Good 

Source: Laboratory Analysis, 2017 

Table 12. 

TDS quality of each station 

Sample Quality Standard TDS Status 

A bottle 500 104 Good 

A galloon 500 110 Good 

B bottle 500 56 Good 

B galloon 500 74 Good 

C bottle 500 100 Good 

C galloon 500 114 Good 

D bottle 500 116 Good 

D galloon 500 128 Good 

E bottle 500 110 Good 

E galloon 500 114 Good 

F bottle 500 96 Good 

F galloon 500 100 Good 

G bottle 500 96 Good 

G galloon 500 94 Good 

Source: Laboratory Analysis, 2017 

 

Table 14. 

Colour quality of each station 
Sample Quality Standard Colour Status 

A bottle 15 0 Good 

A galloon 15 0 Good 

B bottle 15 0 Good 

B galloon 15 0 Good 

C bottle 15 0 Good 

C galloon 15 0 Good 

D bottle 15 0 Good 

D galloon 15 0 Good 

E bottle 15 0 Good 

E galloon 15 0 Good 

F bottle 15 0 Good 

F galloon 15 0 Good 

G bottle 15 0 Good 

G galloon 15 0 Good 

Source: Laboratory Analysis, 2017 
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These parameters can be analyzed by an analysis using fishbone method. 

4) Risk Determining 

Risk is a probability which can occured some deviations of some expected result [3]. Based on this 

reference, the risk of the research can be defined as an incident or damage which can make the lower 

optimilization of treatment. The treatment’s result is become lower and diverge from the expected results. 

Due to the labaoratory analysis, there is a parameter which has unexpected results, it is Total Coliform 

quality. Total coliform is the main parameter which can be the indicator of E. Coli bacteria in the drinking 

water. This bacteria is very harmfull and make some diseases, such as diarrhea. As high as the sum of total 

coliform, it can indicate the other pathogen bacterias in the water.    

From the survey and questionares which has been conducted to collect some datas, the datas can be used as 

the tools to find out the failure factors of the treatment, start from the raw materials; the internal and external 

problems; and treatment installation performance of each drinking water refill stations. The results of the 

questionarres and interviews will be given some scores. Scoring is conducted by giving the highest scale as 

4 and the lowest scale is 1 to determine the drinking water refill station level. The scale can be shown on 

Table 16. 
 

 
5) Analyzing using fishbone method 

Every stage of risk identifications a systematic and sustainable process which must be done to identifying 

many probabilities of risks. The identification is the most important step because it can detect all of the 

risks. The identification must be done in sustain and accurate to get the best result and there is no risk which 

can be missed or not identified [4]. 

The steps are: risk identifying risk (analyzing the product quality from the sample), questionnares 

submitting, interviewing the operator/owner, and discussion to get some informations of the quality and 

some potential failures due to the tratment process. 

Questionnares submitting is can be done by interviewing the operator/owner to get some informations. Each 

questionnares will be scored from 1 to 5. The results will be processed to find the average score of each 

questions and will be divided by the sum of the questions. Scoring formula is 

 

Average score = [(Total Score)/(Total questions)] 

 

And the formula to figure out the percentage of each station is using by multiplying the average score with 

Table 16. 

Score of each scale 
No Station Category Score 

1 Good 76 – 100 

2 Average 56 – 75 

3 Bad 40 – 55 

4 Very Bad < 40 

Source: Data and Scoring Analysis, 2017 

 

Table 15. 

Total Coliform quality of each station 
Sample Quality Standard Total Coliform Status 

A bottle 0 0 Good 

A galloon 0 0 Good 

B bottle 0 7 Not Passed 

B galloon 0 170 Not Passed 

C bottle 0 0 Good 

C galloon 0 0 Good 

D bottle 0 0 Good 

D galloon 0 0 Good 

E bottle 0 0 Good 

E galloon 0 0 Good 

F bottle 0 9 Not Passed 

F galloon 0 11 Not Passed 

G bottle 0 0 Good 

G galloon 0 0 Good 

Source: Laboratory Analysis, 2017 
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100% and divided by ideal score (10). The formula is: 

 

Station percentage=[(Total Score x 100)/(ideal score=10)] 

  

The determining of each station category is detemined by the station percentage based on the scale. By 

doing the research, some components or factors should be get. The factors are external factors, such as 

lower monitoring to the raw material quality and the product quality from the nearest health center, the 

lower awareness of the owner about the hygiene, the lower maintenance of the water treatment installations, 

the lower knowledge of the owner/operator about the treatment installations, the lower of standard 

operational procedure and rules [5,6], which all of these factors can become the lack of treatment 

installation performance. 

Based on those problems, the failure factors and problems can give some damages to the quality of the 

water. The effects and causes can be identified using fishbone methods.  

 

There are some main failure factors. Those factors are: 

1) Raw water. This factor has some sub factors, they are the material of the reservoir tank, the intensity of 

cleaning the reservoir tank, and the monitoring of the raw water quality 

2) Internal factors of the station. This factor has some sub factors, they are: the procedure of refill, the human 

resources of the drinking water refill station, the monitoring of the product, the sanitary and hygiene of the 

station. 

3) External factor. This factor has some sub factors, they are: the monitoring of the government 

(PUSKESMAS or health ministry) and the hygiene of the customers galloons. 

4) Water treatment installation performance. It has some sub factors, they are: the standard operational 

procedure and the implementation of the treatment 

5) Water treatment installation maintenance. It has some sub factors, they are the maintenance of pump and 

unit of the installation and the maintenance of every unit. 

 

V. CONCLUSION 

 

1) From four parameters, the most potential parameter which can give big damage is Total Coliform. 

2) By using fishbone diagram, there are five factors of the failure. The factors are raw water, internal factors, 

external factors, water treatment installations performance, and water treatment installations maintenance.  
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ABSTRACT 

 

Bacterial pectinases are one of the most important industrial enzymes where their sale constitutes more than 25% of all 

food enzymes and their marketing is increasing daily. The use of thermo- and alkali-stable bacterial pectinases is 

considered to be important biological alternative to chemical processing as well as it can cover the industrial demands. 

Stability of pectinase enzyme athigh values of temperature and pH gives the producing organism great advantages. 

Therefore, isolation of bacterial strain with novel pectinolytic activities is the target of the present study. To achieve this 

goal, twenty-one bacterial cultures were isolated from samples of different pectin rich sources collected from different 

locations of Rafha governorate at the Northern Border region in Kingdom of Saudi Arabia. The obtained bacterial 

isolates were screened qualitatively for pectinase activity using pectin agar medium under thermal and alkaline 

conditions. Out of 21 isolates, 4(19.0%) isolates showed pectinase activity with varied degrees, among them isolate 

NBR–10was found to be the highest pectinase producer thus it was selected for production of pectinase in fermentation 

conditions. The selected isolate was identified by partial sequencing of16S rRNA gene as Paenibacillus sp. strain NBR-

10(the sequence had been deposited in Gen Bankunder accession number KT957624.1). The obtained pectinase 

enzyme showed high activity at temperatures ranged from 20 to 65°C and pH values ranged from5.0to10.5 with 

optimum activity at 60 °C and 9.5pH. At these conditions,90 % of the enzyme still active for 1 h. The high activity of 

pectinase enzyme produced by Paenibacillus sp. strain NBR–10 and its stability for a long time athigh values of 

temperature and pH, candidates this enzyme for application in many industrial processes. 

KEY WORDS: Soil, Paenibacillus sp. strain NBR-10, Thermo-alkali stable, Pectinase, Production. 

 

INTRODUCTION 

 

Pectin is a complex high-molecular weight polysaccharide. It is the major constituent of many plants such as 

vegetables, fruits, fibers and cereals. Degradation of this polymer is carried out by extracellular enzymatic 

pectinases which produced by many of pectinolytic microorganisms [1]. 

The enzymes of pectin hydrolysis are known as pectinases or pectinolytic enzymes [2]. Generally pectinases is a 

common name for a family of enzymes which can be classified into two main types: methyl esterases, which convert 

pectin to pectate via removing of the methoxyl group and depolymerases, which hydrolysis the pectin and pectate by 

hydrolytic cleavage [3]. According to the mechanism of pectinases action, they are classified into three types; pectin 

lyase (PL), pectinesterase (PE) and polygalcturonase (PG)[1]. 

Recently, pectinases have received more attention in the industrial sector and their market is in gradual increase. 

Among the commercially produced industrial enzymes, pectinases hold a leading position due to its ecofriendly 

nature which allows them to be applied in various industries[4]. 

Pectinases have diverse applications in various industries such as fruit juices extraction and clarification [5,6],paper 

pulp bleaching [7],fibers degumming[8],extraction of oil [9]in addition to fermentation coffee and tea [10,11]. Also 

pectinases were found to be use in extraction of plants DNA [12]and production of some prebiotic food components 

such as pectic oligosaccharides [13]. 

Pectinases are classified into acidic and alkaline enzymes, based on the optimal pH for the enzyme activity. Acidic 

pectinases can be used in wine making, animal feed and fruit juice industries [10]. While, alkaline pectinases 

attracted more attention due to their extensive uses and industrial applications in bioscouring of cotton fiber [14], 

plant fibers degumming [15], production of papers; treatment of pectic waste water [16,17], fermentation of 

coffee/tea [18], in addition to purification of plant viruses and extraction of vegetable oils[19]. 
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Most of the microorganism’s produces pectinolytic enzymes are grown at acidic and neutral pH. Although 

pectinolysis at the thermal and alkaline conditions are rare, it is great useful for extensive applications in enzymatic 

polishing and biopreparation of cotton fabrics [20–22], also to remedy the retention problems in mechanical 

bleaching of the pulp[7]. Any way using of traditional methods in treatment and processing of fibers are inefficient 

to remove the gummy material as well as it causes environmental pollution. Thus treatment with the pectinase in 

alkaline solution is the overcoming of these problems [23]. 

There are many researches focused on bacterial alkaline pectinases, but most of the enzymes reported in these 

researches were found to be limited in the short half-lives as well as their thermostability. Thermo-alki stable 

pectinases are produced by many bacterial genera such as Bacillus [24,25], Xanthomonas [26], Aspergillus[27], 

Alkaliflexus [28], Natronoflexus [29], Natranaerovirga [30] and Paenibacillus [31,32]. Production of pectinases with 

high thermo-stability and long half-life are promising factors for the practical applications of such enzymes. In the 

present study, a thermophilic bacterial strain isolated from soil and identified as Paenibacillus sp. strain NBR-10, 

was found to produce alkaline thermo-stable pectinase. This study investigated the physicochemical properties of 

pectinase produced from the locally isolated strain. 

 

MATERIALS AND METHODS 

 

Sampling 

Seven samples included; four fruit peel wastes collected from pectin rich sources (spoiled fruits and rotten 

vegetables) at Rafha local market in addition to three sandy soils collected from the upper 5-15 cm depth around 

wild plants at desert of Rafha governorate at the Northern Border region in Kingdom of Saudi Arabia. The collected 

samples were taken in clean plastic bags, till further proceedings, samples were stored in the refrigerator at 4 °C. 

 

Selective isolation of pectinase-producing bacteria 

Samples (1.0 g) were added in 100 ml of 0.9% saline as a diluent and made 10 fold serial dilutions [33]. 100 μl from 

each dilution were plated onto pectin agar plates [34] contained (% w/v): pectin (Sigma) 1.0, yeast extract 0.5, 

peptone 0.5, K2HPO4 0.1, MgSO4.7H2O 0.02, NaCO3 0.6, the initial pH was adjusted to 10.0. The inoculated plates 

were incubated for 2–3 days at 55 °C, the grown colonies were selected and purified. The obtained pure bacterial 

cultures were kept on nutrient slants at 4 °C, and stored in glycerol at −20 °C until use. 

 

Qualitative screening for thermo-alkali pectinase producing bacteria 

The obtained pure bacterial isolates were allowed to grow on sterilized pectin agar medium [35]. Medium was 

composed of (% w/v): 1% of citrus pectin (Sigma), (NH4)2.SO40.14, KH2PO40.2, K2HPO4 0.6, MgSO4.7H2O 0.01 

and agar 2.0, pH was adjusted at 10.0. The inoculated plates were incubated at 55 °C for 72 h. Appearance of clear 

zone around the grown colony was visualized using solution of potassium–iodide [36]. The isolates with thermo-

alkaline pectinase activity were selected based on the formed clear zones. 

 

Identification of the most potent pectinase-producing isolate  

The selected bacterial isolate NBR – 10 was identified by partial sequencing of 16S rRNA gene. 

 

Pectinase production in submerged fermentation conditions 

Inoculum preparation 

A loopful of the bacterial strain NBR – 10, showing the maximum clear zone of pectin hydrolysis was inoculated on 

liquid nutrient medium contained (% w/v): 0.3 yeast extract, 1.5 peptone, 0.2 glucose, 0.2 NaCl, 0.12 K2HPO4, 0.3 

Na2CO3, pH 10. 250-ml Erlenmeyer flasks contained 60 ml of this medium were inoculated and incubated at 50 °C 

on a rotary shaker at 150 rpm for 24 h. 

 

Production of pectinase enzyme  

Production of pectinase enzyme was carried out under submerged fermentation (SmF) condition in 250-ml 

Erlenmeyer flasks, each flask contains 90 ml of the fermentation medium (the same medium used in qualitative 

screening without agar-agar) then inoculated with 10 ml of a 24h-old of the prepared inoculum. Fermentation was 

carried out under a shaking condition at 150 rpm, 55 °C for 48 h. The cell free supernatant containing the crud 

pectinase was obtained by filtering using Whatman No. 1 paper. Extraction of the pectinase was achieved by adding 

100 ml of Na2CO3/NaHCO3 buffer (pH 10.5) for 30 min, to remove the cells and debris, the solution was centrifuged 

for 20 min at 10,000 rpm [34]. The collected supernatant was designated as the crude enzyme which then purified 

and used for enzyme assay and characterization. 
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Purification of pectinase 

For obtaining the pure pectinase, the filtrate (cell-free supernatant) was mixed with three volumes of ice cold 

acetone then allowed to stand in ice cold condition for15 min [37]. The entire solution contents were centrifuged for 

20 minat 4000 rpm, the supernatant was discarded and the obtained precipitate was dissolved in small volume of 

sodium acetate buffer (pH 4.2) then applied to Sephadex G-75 column equilibrated with phosphate buffer (pH 7) as 

an elution solvent in one liter volume with flow rate 0.5 mL/min. Elute of volume 5 mL/fraction were collected and 

the enzyme activity was assayed by measurement of absorbance at 280 nm [38]. The active fractions were collected 

and dialysed using the same buffer.  

 

Enzyme assay 

The obtained pure enzyme was subjected for assay of its activity according to the method of Miller[39]. Briefly, 1 

ml of the pure enzyme mixed with equal volume of 2% pectin (Sigma) in aqueous solution. The mixture was 

incubated for 15 min at 55 °C, 2 ml of Dinitrosalicylic acid reagent were added to the mixture and boiled for 5 min, 

after cooling the absorbance was read at 540 nm against a blank (sample with pure water instead of the substrate). 

By using galacturonic acid as standard, one unit of pectinase activity is equal to 1 μmol of galacturonic acid released 

per min under the assay conditions. 

 

Protein estimation 

Estimation of the total soluble protein was carried out by the method of Bradford [40] using the standard of bovine 

serum albumin. The specific pectinase activity was recorded as units per mg protein. 

 

Physicochemical characterization of the purified pectinase 

Effect of different temperature degrees on enzyme activity  

The influence of temperature on pectinase activity was investigated by incubating the enzyme and the substrate at 

different temperatures ranged from 20 to 70 °C, at pH value 10.0. Assay of the activity was carried out for 10 min 

according to the procedure described above. 

 

Effect of different pH values on enzyme activity 

The pectinase enzyme mixed with 1% of citrus pectin (Sigma) was subjected for different pH values ranged from 4 

to 10.5 and incubated at 60 °C for 10 min[41]. The buffers used for adjusting pH were acetate (pH 3.0–5.0), citrate–

phosphate (pH 5.0–7.0), Tris–HCl (pH 7.0–8.5) and glycine–NaOH (pH 8.5–11.0).      

 

Thermostability 

To investigate the thermal stability of pectinase, the enzymes solution was incubated for 1 h, in the absence of the 

substrate at wide range of temperatures from 30 to 70 °C. The remaining enzyme activity was measured at the 

optimum conditions of pH and temperature. 

 

Alkaline stability 

The alkaline stability of the produced pectinase enzyme was tested by mixing the crude enzyme with 0.1 M of 

different pH buffers; sodium acetate of pH (3.0 – 5.0), citrate–phosphate of pH (5.0 – 7.0), Tris–HCl of pH (7.0 – 

8.5) and glycine–NaOH of pH(8.5 – 11.0), with final proportion of the mixture 1:1 v/v. The mixtures were incubated 

at 25°C for 24 h in the absence of the substrate, then the remaining enzyme activity was measured at the optimum 

conditions of both temperature and pH. 
 

Pectin concentration and pectinase activity 

To detect the best pectin concentration for pectinase activity, different concentrations 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 

& 4.0 % pectin were tested individually at the optimum temperature and pH values.     

 

Incubation time and pectinase activity 

To study the influence of incubation time on pectinase activity, 1 ml enzyme fixed at 60 °C was added to 1 ml of 

pectin substrate (3.0 %) dissolved in sodium acetate buffer of pH 4.2 for 10 min. Assay of the enzyme activity was 

performed for 1.5 h at the interval of 10 min.  
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RESULTS AND DISCUSSION 

 

Microbial pectinase are one of the extremely valuable enzymes, which have captivated much attention. This can be 

seen from the increased demand for these enzymes by many industrial sectors[42]. Exploring of microbial strains 

with improved pectinolytic activities is important to covering such demands [43]. 

 

Screening for thermo-alkali pectinolytic bacteria 

Isolation of bacterial strains capable of producing pectinase with a novel properties such as stability for a long time 

at high range of temperature and pH, have been the focus of recent research. In this study, an attempt has been made 

to characterize alkali-thermo stable pectinase enzyme produced by the soil-isolated bacterial strain. Twenty-one 

bacterial cultures were isolated from different samples of pectin rich sources collected from different localities from 

governorate of Rafha at the Northern Border region in Kingdom of Saudi Arabia. The obtained bacterial isolates 

were screened qualitatively for pectinase production under alkaline (pH 10) and thermal (55°C) conditions using 

pectin agar medium activity. The qualitative assay of pectinase activity has been used by researchers via spotting the 

isolates grown on pectin plates and then analyzing the zone of pectin digestion [44]. 

Out of 21 isolates, 4(19.0%) isolates were found to be pectinase positive through appearance of clear zone on the 

pectin agar medium. Among them, strain NBR – 10 which isolated from soil sample from rhizosphere of wild plants, 

being the highest pectinase producer (Fig. 1). This isolate was selected for production of the enzyme in the 

fermentation medium. Presence of the hydrolytic enzymes in the soil rhizosphere is included in organic residues 

decomposition, recycling of nutrients, maintaining soil fertility as well as productivity of plants. Extracellular 

enzymes released by rhizospheric microrganisms have initial role in degradation of high molecular weight polymers 

such as pectin, cellulose, chitin and lignin [45].  

  

 
 

Figure 1. Qualitative screening of the most potent, Paenibacillussp strain NBR – 10for pectinolytic  

activity on pectin agar medium. 

 

Characterization of selected pectinolytic strain 

The highest pectinase producing strain NBR – 10was identified by the phylogentic analysis (data not shown) of 16S 

rRNA sequencing (450 bp). It was found that, the isolate under study have 99% similarity to Paenibacillus sp. and 

designated as Paenibacillus sp. strain NBR – 10. The sequence was submitted to the Gen Bankunder accession 

number KT957624.1. Many authors reported isolation of bacterial strains from soils with pectinolytic activity and 

identified as a Paenibacillus [31,32,46-48]. 

 

Pectinase production and purification 

For the purpose of pectinase production, Paenibacillus sp. strain NBR – 10 was allowed to grow in submerged 

fermentation conditions using pectin liquid medium. After incubation for 48 h the crude enzyme was harvested and 

extracted. Results of purification of the crude enzyme (Table 1) showed that, purification using cold acetone resulted 

in obtaining 6.2-fold with12.42 U/mg specific activity. While purification using Sephadex resulted in obtaining 

97.65-folds with 187.66 U/mg specific activity. The activity of the pure pectinase enzyme obtained in our study, to 

some extent similar to activity of pectinase obtained from Paenibacillusamylolyticus[49] and Paenibacilluslactis 

NRC1 [32], but it differs from pectinase produced by Paenibacilluspolymyxa Z6 [48]. 
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Table 1. Overall scheme of purification and activity of pectinase from Paenibacillussp strain NBR – 10 
Phase Volume 

(ml) 

Total 

activity (U) 

Protein 

Total (mg) 

Specific 

activity 

(U/mg) 

Yield 

(%) 

Purification fold 

(x) 

Crude extract 1000 3730 2556 1.721 100 1 

Acetone ppt. 8 76.53 8.399 12.42 2.240 6.25 

Sephadex G-75 25 139.17 1.1 187.66 3.730 97.65 

 

Physicochemical properties of pectinase enzyme 

Effect of different temperatures on pectinase activity  

The incubation temperature incredibly influences microbial development rate, catalyst secretion, catalyst restraint, 

also protein denaturation [50]. The obtained pectinase showed high activity at a broad range of temperature 20 – 65 

°C with optimum activity (3.2 U/ml)at 60 °C. A strong decrease in the pectinase activity (2.6 U/ml) was recorded 

with increasing of temperature above 60 °C. These results ensure the thermo-stability nature of the pectinase enzyme 

by Paenibacillus sp. strain NBR – 10 (Fig. 2). Similar activity was recorded at temperature 60 – 65 °C for pectinase 

produced by Paenibacillus sp. BP-23 [31]. 

 

 
 

Figure 2. Effect of temperature on pectinase production 

 

Effect of different pH values on pectinase activity  

pH is one of the most restrictive factors that highly influence the enzyme activity. pH of the fermentation medium 

accepts an essential a bit carried out figuring out the level for metabolite amalgamation. The balance of the 

microbial metabolite will be also subject to the hydrogen ion of the medium [50]. In this study, the obtained 

pectinase enzyme showed high activity at pH range 5–10.5 with maximum activity (3.1 U/ml) at pH 9.5. Thus we 

can indicate that, the pectinase enzyme from Paenibacillus sp. strain NBR – 10havingalkaline nature (Fig. 3). The 

alkaline nature of our pectinase is the same of pectinase produced by Paenibacillusxylanolyticus, Paenibacillus sp. 

0602 and Paenibacillus sp. BP-23which showed optimum activity at pH values 9.0, 9.8 & 10.0 respectively 

[31,46,51]. 
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Figure 3. Effect of pH on pectinase activity 

 

Effect of pectin concentration on activity of pectinase  

The optimum pectinase enzyme (3.3 U/ml) was obtained at 3.0 % pectin. No significant effect on pectinase activity 

was observed with increasing in the substrate concentration (Fig. 4). The obtained pectinase activity are in 

agreement with activity of Paenibacilluspolymyxa pectinase which showed that the maximum activity in presence of 

3.0 % pectin [52]. 

 

 
 

Figure 4. Effect of pectin concentration on pectinase production 

 

Thermo-stability of pectinase 

The produced pectinase enzyme was found to be stable in the temperature range 30 – 60 °C with 92% of its activity 

when incubated in the absence of the substrate. But it showed slight decrease in its activity with the increasing in 

temperature at 65 °C and retains with 80 % of its activity (Fig. 5) which ensured the thermostablility nature of the 

obtained enzymes. The reached results are similar to Paenibacillusxylanolyticus pectinase which showed thermal 

stability at temperature between 60 and 70 °C[51]. 
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Figure 5. Thermo stability of pectinase 

 

pH stability of pectinase  

It was found that, the pectinase enzyme retains93% of its activity when incubated in absence of substrate at pH 

range 5 – 10. A slight decrease in its activity with the increasing pH at 11 and about 80% of pectinase activity was 

still retained. These results ensured that, the obtained pectinase is alkali-stable enzyme (Fig. 6). Our results are in 

agreement with the results of Paenibacillusxylanolyticus pectinase which showed stability of pectinase at the 

optimum pH 9.0 [51]. Also the obtained pH value for optimum pectinase activity is more than pH of pectinase 

produced by Paenibacilluspolymyxa N10 which showed optimum pH activity at 8.0 [53]. 

 

 
 

Figure 6. pH stability of pectinase 

 

Effect of incubation time on stability of pectinase activity 

No change in pectinase activity was observed when the enzyme incubated for period of time ranged from 15 to 60 

mininpH9.5 and 60 °C. Although the enzyme activity decreased when incubation time increased for more than 60 

min, 98 % of original pectinase activity was retained.  

The obtained results ensured stability of pectinase enzyme produced by Paenibacillus sp. strain NBR – 10in thermo-

alkali conditions for long time (Fig. 7). Our results were in agreement with the results of Paenibacilluspolymyxa 

pectinase which showed no changes in the enzyme activity after incubation for 60 min at 65°C with original activity 

reached to 93 % of [52]. 

The results obtained from this study indicate that, the pectinase enzyme produced by the locally isolated 

Paenibacillus sp. strain NBR – 10 showed high activity at temperatures (20 to 65°C) and pH values (5.0 to 10.5) 
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with optimum activity at 60 °C and 9.5pHwhich makes it an enzyme with thermostable and alkaline nature. Thermal 

and alkaline stability are very important characteristics of the enzymes for their use in industrial processes. Thus, 

this thermo-alkali stable nature of the pectinase enzyme obtained in this study makes it an alternative to chemical 

pectinases and may find its use in various industries. Many results reviewed the microbial sources of either alkaline 

pectinase [34,54,55] or thermostable stable pectinase [17,56,57]. However, work on thermo-alkali stable pectinases 

remains under discovering and few reports are available about such enzyme from the microbial origin specifically 

from bacteria[58]. Comparing with the results published in these papers, Paenibacillus sp. strain NBR – 10 can be 

considered as a potential thermo-alkali stable pectinase producing strain. 

 

 
 

Figure 7. Effect of incubation time on pectinase activity 

 

CONCLUSION  

 

The locally isolated Paenibacillus sp. strain NBR – 10 isolated from soil sample collected from governorate of 

Rafha at Northern Border region in Kingdom of Saudi Arabia was found to produce extracellular thermo-alkali 

stable pectinase with a promising stability at high temperature and pH values for a long time; candidates this enzyme 

to be used extensively in various applications.  
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ABSTRACT 
 
The experiment was carried out using one hundred and eighty insexed 1 day old (ISA) broiler chicks to evaluate 
their response to diet with different levels of barley. The diet was made to replace maize with barley at 0%, 25% 
50%, 75% and 100% corresponding to rates of incorporation in the feed of 0; 16.2, 32.4, 48.6 and 64.8 % to 
form treatment diets, T1 (control), T2, T3, and T4 and T5, respectively. This feed of identical formulations, was 
distributed ad libitum. Treatments were replicated three times with 14 birds per replicate. The experiment lasted 
for eight weeks. The results showed that the inclusion of barley up to 50% level of the diet showed similar or 
even better performance to the control diet. However, compared to the other levels, feeding whole barley at 
100% level of the diet slowed growth rate at all ages throughout the trial. Consequently, the use of local barley 
as a sole grain in the ration is not practical.  
KEYWORDS: Barley, Broiler, Feed intake, Weight gain, Feed efficiency. 
 

INTRODUCTION 

 

Globally poultry meat production is expected to increase from 98.7 million tons in 2015 to 127.6 million tons by 
2020 [1]. However, higher feed cost remain the principal problem for most developed and developing countries.  
Feeds constitute 60-80% of the total inputs in poultry production [2]. Alternative feed energy sources for cereal 
grains especially maize have been investigated by many research workers. Barley ranks third in Algeria in terms 
of growing area and production [3] with an average production of 1.3 million tonnes annually [4]. 
The low nutritional value of barley for poultry is because of the absence of an intestinal enzyme for efficient 
depolymerization of (1,3–1,4) beta-glucan [5]. This non starch polysaccharide (NSP) creates a viscous 
environment in the intestinal tract of broilers, which in turn inhibits digestion and absorption of nutrients [6,7]. 
However, the energy content of barley can vary widely [8]. Levels of β-glucan are influenced by both genetic 
and environmental factors [9]. Although, the anti-nutritional effects of NSPs are known content, there is 
relatively limited data available on appropriate dietary levels of locally available barley in broiler diets. What is 
the minimum level of dietary barley which result in adverse effects or the maximum dietary level that will 
support normal performances?  
Therefore, the intention of this trial was to estimate the possible use of relatively cheaper locally available by-
products by proportionately reducing the expensive concentrate feeds and this by evaluating the performance of 
broilers fed to eight weeks on a mixture of local barley at various levels.   
 

MATERIAL AND METHODS 

 

Experimental design 

Animals and diets 

Two hundred and ten insexed one day old (ISA) broiler chicks were used for the experiment. The birds were 
reared in deep litter floor pens. All vaccinations were given before and during the experiment. Birds were 
alloted into five dietary treatments with three replications having 14 birds in each replication (4.6 bird/m2) by 
using complete randomized design. Five experimental diets were formulated in wich maize or barley or both 
were the main source of energy. Barley was used to replace maize in the diet by 0%, 25%, 50%, 75% and 100%. 
Diet (T1) was the maize based only (control), diet (T2) consist of 75% maize 25% barley, diet (T3) 50% maize 
50% barley, diet (T4) 25% maize 75% barley and diet (T5) barley based only.  
The composition of experimental (%) diets is presented in table 1. On the 14th day, a total of 30 animals (2 from 
each pen) were used in order to determine the nitrogen retention on day 42 (data were not shown). The other 
animals (180 birds) were led to the ground during 8 weeks and were provided ad libitum access to feed twice a 
day (08:00 a.m. and 19:00 p.m). Drinking water was provided at all time. Observations for deaths were 
conducted every day.  

                                                             
1 # Deceased on September 14, 2016 
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Experimental conditions 

The applied temperatures by phase, and the relative humidity were those recommended by [10]. The light 
program was started at 1 day of age for 23 h light: 1 h dark. A programs of the vaccination against Newcastle 
disease (Pestos HB), Gumboro disease (Gumboral CT), and coccidiose (Cocsal CT) was applied. 
 
Analysis  

Measures and takings on animals 

The amount of feed offered to the birds and the remaining were weighed and recorded daily. Mortality was 
registred as it occurred and all animals were weighed immediately after death. Average weight gain, Average 
feed intake and feed efficiency were determined when the birds were 14, 42 and 56 days of age. Feed intake was 
adjusted for all mortalities, and their weight was included in the calculation of feed conversion ratio.  
 

Chemical composition  

Samples of maize, barley and the test diets were analysed for dry matter (DM), crude ash (CA), crude proteine 
(CP), crude fat (CF) and crude fiber (CFB) (Tables 1 and 2). DM was determined by drying samples at 105 °C 
for 24 h to constant weight. Ash content was determined by ashing at 550°C in a muffle furnace for 16 hrs [11]. 
The Kjeldahl method (ISO 5983-1, 2005) was used to determine CP (6.25 x N). CF were determined using 
Soxhlet apparatus. CFB were determined by the Weende method outlined by [12]. Results are expressed in % of 
DM. Metabolizable energy was calculated according to the Sibbald method [13]. 
   
Statistical analysis 

The data on weight gain, feed intake and feed efficiency were subjected to analysis of variance (ANOVA). 
Means of treatments were compared by Newman-Keuls multiple range test. Statistical significance was set at P 
< 0,05. Statistical analysis was carried out using SPSS version 20.0 [14]. 
 

RESULTS 

 

Mortality rates were 4.5%, 7.7%, 12.2%, 9.5% and 16.6 % for T1, T2, T3, T4 and T5 respectively. Mortality did 
not appear to be affected by dietary treatments (P > 0.05). Performance response of the broilers fed diets with 
different barley levels during the starter (1 to 14 d), grower (15 to 42 d) and finisher (43 to 56 d) phases are 
summarized in Tables 3, 4 and 5.  
Feed intake data (Table 3) shows that the birds in the five diets consumed essentially the same amount of feed 
between 1 to 14 days (P > 0.05). In the growing period, there was, however, significant effect resulting from 
diet on the feed consumption (P < 0.01). It is the same over the finishing period in which the average feed intake 
was significantly higher (P < 0.01) for the experimantal diets (except T5) compared to the control. In addition, at 
the end of the experiment, birds on control, T2 and T3 have similar cumulative feed intake values wich are 
significantly superior (P < 0.01) than those obtained by chicks receiving diet contained barley at 75% and 
100%.  
The average initial body weight of the birds ranged from 34.13 to 36.55 g (Table. 4). Results from this 
experiment showed that weight gain was significantly (P < 0.01) affected by the treatment diets throughout the 
experimental period. Weight gain appeared to decline significantly (P < 0.01) with increased barley in the diet 
over the starting (1 to 14 d) and growing (15 to 42 d) periods. However, during the finishing period, weight gain 
appeared to improve when barley was used in the diet at 25%, 50% and 75%. The control diet resulted to weight 
gain similar to that of diet without maize (P > 0.05). At the end of the experimental period, the best weight gain 
was obtained on birds consuming the control diet, which was not statistically different from that obtained on T2 

and T3 treatments (P > 0.05). The lowest weight gain values were obtained when barley was used at 75% and 
100% of the diet.  
The order of values of feed conversion ratio (Table 5) showed an increase with increasing levels of barley in the 
diets. The feed efficiency was significantly (P < 0.001) altered in birds fed with barley at 50%, 75% and 100% 
levels compared to the control diet over the starter phase. However, during the grower phase, this parameter was 
slightly but not significantly altered in birds fed with barley except for those on T5 diet. In the finisher period, 
there was no differences (P > 0.05) in terms of feed efficiency between the five diets. 
At the end of the trial (1 to 56 d), the feed conversion ratio varied from 1.38 to 2.21. The control diet supported 
significantly (P < 0.01) better feed efficiency than all experimental diets, whereas birds fed the diet T5 were the 
least efficient (P < 0.01). Moreover, no differences (P > 0.05) in terms of feed conversion ratio were observed 
between birds fed control, T2, T3 and T4 diets.  
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Table 1. Determined chemical composition of maize and whole barley (% DM). 
% Maize Barley 

Dry matter 88.6 90.9 
Ash 1.98 2.25 
Crude proteins  

(N x 6.25) 

7.91 10.4 

Crude fiber 3.39 4.01 
Crude fat 2.50 2.31 

ME (kcal/kg) 3705.5 3629.2 
 

Table 2. Ingredients and chemical composition (on dry matter basis) of the experimental diets fed to 

broilers from 0 to 8 weeks of age. 
Item Treatment 

 T1(Control)  T2 T3 T4 T5 

Ingredients composition      
Maize % 64.70 48.5 32.40 16.20 0.00 
Barley % 0.00 16.20 32.40 48.50 64.70 
Soybean meal % 32.00 32.00 32.00 32.00 32.00 
Methionine % 0.10 0.10 0.10 0.10 0.10 
NaCl % 0.30 0.30 0.30 0.30 0.30 
Dicalcium phosphate % 1.00 1.00 1.00 1.00 1.00 
Calcium carbonate % 1.30 1.30 1.30 1.30 1.30 
CMV % 0.60 0.60 0.60 0.60 0.60 
      
Total 100.00 100.00 100.00 100 100 
Chemical composition       
      
Dry matter % 88.93 88.85 89.31 89.37 89.25 
Organic Matter % 93.00 93.00 92.60 92.30 92.10 
Crude protein % 20.28 20.86 21.54 21.94 23.13 
Crude fibre % 3.61 3.96 4.32 4.98 5.42 
C/P 173.33 165.57 155.32 152.88 142.37 
Crude fat % 3.41 3.28 2.75 2.40 1.98 
Crude ash % 6.98 7.01 7.38 7.64 7.95 
ME, Kcal/Kg (calculated) 3515.2 3453.8 3345.7 3354.2 3293.2 

 

Table 3. Effects of different dietary inclusion levels of whole barley on feed consumption (g) of 

experimental broilers. 
Period   Diets SEM  P 

T1 (control)  T2 T3 T4 T5 

Starter  

1 to14 d 

 378.2a 366.3ab 365.9ab 361.3ab 334.4b 13.5  0.080 

Grower 

15 to 42 d 

 2799.5a 2835.0a 2555.3b 2269.1b 2214.1b 110.1  0.001 

Finisher 

43 to 56 d 

 1697.1c 1939.9ab 1978.7a 1913.0ab 1791.0bc 56.7  0.003 

Overall 

1 to 56 d 

 4874.8b 5141.2a 4860.0b 4542.5c 4339.4c 113.2  0.001 

a-c  Values with different letters differ significantly, according to Newman-Keuls 's multiple range test (P<0.05). SEM : Standard error of mean 

 
Table 4. Effects of different dietary inclusion levels of whole barley on weight gain (g) of  

experimental broilers. 
Period   Diets  SEM P 

 T1 (control)  T2 T3 T4 T5    

Beginning weight  36.55a 35.37ab 34.13b 34.68b 34.82b  0.65 0.005 
Starter  

1 to14 d 

 290.4a 256.2b 238.6c 225.6d 197.3e   
6.24 

 
0.001 

Grower 

15 to 42 d 

 1589.7a 1442.7b 1410.0b 1253.9c 1006.4d  45.3 0.001 

Finisher 

43 to 56 d 

 785.3b 917.9a 890.7a 871.8a 762.3b  30.8 0.001 

Overall 

1 to 56 d 

 2665.4a 2616.8a 2539.2a 2351.3b 1966.0c   
78.7 

 
0.001 

Final weight,  

56 d 

  
2702.1a 

 
2652.2a 

 
2573.3a 

 
2386.0b 

 
2000.8c 

  
78.8 

 
0.001 

a-e Values with different letters differ significantly, according to Newman-Keuls 's multiple range test (P<0.05). SEM : Standard error of 
mean. 
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Table 5. Effects of different dietary inclusion levels of whole barley on feed /gain ratio (g/g) of 

experimental broilers. 
Period   Diets SEM  P 

T1 (control)  T2 T3 T4 T5 

Starter  

1 to14 d 

  
1.30c 

 
1.43bc 

 
1.53ab 

 
1.60ab 

 
1.69a 

 
0.07 

  
0.001 

Grower 

15 to 42 d 

  
1.76b 

 
1.96b 

 
1.81b 

 
1.80b 

 
2.20a 

 
0.08 

  
0.005 

Finisher 

43 to 56 d 

  
2.16 

 
2.11 

 
2.22 

 
2.19 

 
2.35 

 
0.1 

  
0.220 

Overall 

1 to 56 d 

  
1.83c 

 
1.96b 

 
1.91b 

 
1.93b 

 
2.21a 

 
0.03 

  
0.001 

a-c Values with different letters differ significantly, according to Newman-Keuls 's multiple range test (P<0.05). SEM : Standard error of 
mean. 

 

 

Fig 1. Body weight gain of experimental broilers. 

 

DISCUSSION 

 

During 8 weeks, the percentage mortality was not affected (P > 0.05) when feeding birds with hulled barley 
based diet supplemented with different levels in comparison to the control group. Similar findings were reported 
by [15]. In this investigation inclusion of hulled barley brought interesting results when compared with a 
commercial corn-soybean meal. However, compared to the other levels, feeding whole barley at 100% level of 
the diet slowed growth rate at all ages throughout the trial. Consequently, the use of barley as a sole grain in the 
ration is not practical. This is in agreement with finding of [16]. Barley is utilized to best advantage in poultry 
diets when consideration is given to the class of bird being fed and the desired level of [17].  
In terms of feed efficiency, the birds appeared to adjust to whole barley as they grew older. The finding that 
barley diet had a negative effect on feed efficiency over the starter phase agrees with previous research by [18]. 
During the first weeks after hatch, the chicken’s digestive system undergoes changes and becomes more capable 
of efficiently digesting many of the ingredients included in the diet [19]. On the contrary, the negative effect of 
hulled barley inclusion in the diets after 2 weeks of age was not proved in the study of [20]. Similarly, [15] 
reported that when barley was used at levels of 12 and 25% of the diet, the body wheight of broilers decreased 
by 2-4% compared with control groups. There is, however, disagreement as to the time at which the digestive 
system becomes competent in its ability to digest and absorb various nutrients [21].  
By increasing the soluble NSP concentration in diets, the viscosity of digesta increases and nutrient absorption and 
diffusion rate of digestive enzymes decreases, resulting in loss of energy and lower feed utilization [22, 23, 24]. In 
fact, due to the constant microflora population in adult birds, the harmful effects of NSP are reduced [25].  
On the other hand, addition of barley up to 50% level of the diet resulted in equal or even better performance 
when compared to the control diet. These results tend to support previous finding of [21] who reported that body 
weight gain, feed conversion, and livability of broilers fed grower and finisher diets containing barley up to 30% 
of the diet did not differ from those of broilers reared on the maize-based control diets. Similarly, [26] used 
whole barley at a rate of 700 g/kg in the diet and observed no effect on performance in broilers. In another 
study, it has been revealed that a level of up to 40% can sustain similar performances to that of the conventional 
control diet including 10% barley [27]. Although hull-less barley contains less indigestible fiber than hulled 
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cultivars, it also contains higher levels of β- glucans [28]. [29] found that at the 60% inclusion level, hulled 
barley was significantly superior to hulless barley for most parameters, including body weight, fat absorption 
and starch absorption.  
The superiority of corn diets to hight barley diets is probably due to hight metabolizable energy concentration in 
the corn diets, a difference of about 161 and 222 kcal/kg occured in the calculated ME between the control and 
the diet containing 75% and 100% barley, respectively. In the present study, the ME value (3629.2 kcal/kg) and 
the protein content (10.4%) of locally grown barley were much higher than the values obtained in other studies 
[20]. These differences may be due to genetic make-up [30], conditions of cultivation, variations among 
cultivars [28] and vegetation period [31]. [32] reported low correlations between broiler performance and 
apparent ME values. It can therfore be assumed that other factors such as sex, genotype and feed form can affect 
the growth rate of broilers.  
The use of exogenous feed enzymes in poultry diets is becoming a norm to overcome the adverse effects of 
antinutritional factors [33]. A large number of studies have confirmed that enzyme addition to barley-based diets 
increases their ME content and improves feed consumption and growth performance when fed to broilers [34, 
35,36,8]. Enzyme supplementation of chicken cereals based diets has resulted in improved starch and nitrogen 
digestability as well as improved absorption of starch, amino acids and lipids [37]. Furthermore, prolonged 
storage of the grains tends to reduce the ß-glucan content of barley [38]. [32] reported that the apparent ME 
value of some grains improves after 3-4 months of normal storage and feed conversion efficiency of birds fed 
these grains also improves. However, the reasons for differences between stored and new season grains have not 
been well understood [39]. In addition, in recent years, there has been considerable interest in the use of heat 
treatment to increase the nutritional values of feed [40]. In any case, it is critical to provide a more accurate 
estimate of barley energy available to the animal. 
 

CONCLUSION  

The data from these experiments revealed that barley used in this study can be fed up to 50% even up to 75% of 
the grower and finisher diet without negative effect on performance of broilers grown to 56 days of age. The 
inclusion of high levels of locally availaible barley is a useful way to valorise the large surplus harvested. These 
findings have an important economical advantage because the cost of barley is generally lower than that of 
specific broiler diets.  
 
AUTHOR CONTRIBUTIONS: LD, MD and MH carried out the main research works, results  interpretation 
and discussion from MH and MD. LD performed the statistical analysis, tables and figures and drafted the 
manuscript. 
 

CONFLICTS OF INTEREST:  

The authors declare no conflict of interest.  
 

REFERENCES 

 

1- Research and Markets, 2016. Global Poultry Feed Market -Trends and Forecasts (2015-2020), Guinness 
Centre, Taylors Lane, Dublin 8, Ireland. http://www.researchandmarkets.com 

2- de la Cruz CPP, 2016. Production performance of finisher broiler fed with cocoyam-corm meal as partial 
energy replacement for maize, Veterinary World., 9 (10) :1107-1112. 

3- Rahal-Bouziane H, Berkani S, Merdas S, Nait Merzoug S and Abdelguerfi A, 2015. Genetic diversity of 
traditional genotypes of barley (Hordeum vulgare L.) in Algeria by pheno-morphological and agronomic 
traits. African Journal of Agricultural Research., 10 (31) : 3041-3048. Doi: 10.5897/AJAR2015.9513 

4- USDA Foreign Agricultural Service, 2017. Global agricultural Information Network, GAIN Report Number 
AG1702. 

5- Von Wettstein D,  Mikhaylenko G, Froseth JA and  Kannangara GC, 2000. Improved barley broiler feed with 
transgenic malt containing heat-stable (1,3–1,4)-β-glucanase. Proceedings of the National Academy of 
Sciences of the United States of America., 97 (25) : 13512–13517. 

6- Yin, Y.L., S.K. Baidoo, and J.L.L. Boychuk, 2000. Effect of enzyme supplementation on the performance of 
broilers fed maize, wheat, barley or micronized dehulled barley diets. Journal of Animal and Feed 
Sciences., 9 : 493-504. 

7- Tabeidian S.A. and Sadeghi G.H, 2006. Effect of Hulled and Hull-less Barley With and Without Enzyme 
Supplementation on Broiler Chicken Performance. Pakistan Journal of Biological Sciences, 9: 2677-2680. 

24 



DAHLOUM et al., 2017 

 

8- Jacob JP, Pescatore AJ, 2012. Using barley in poultry diets- A review. Journal of Applied Poultry Research., 
21 (4): 915-940. https://doi.org/10.3382/japr.2012-00557 

9- Rahar S, Swami G, Nagpal N, Nagpal MA, Singh GS, 2011. Preparation, characterization, and biological 
properties of β-glucans. Journal of Advanced Pharmaceutical Technology & Research., 2(2): 94-103.  

    doi:10.4103/2231-4040.82953. 

10- Castello JA, 1990. Optimisation de l'environnement des poulets de chair dans les conditions climatiques de 
l'Espagne. In sauveur B, Ed. L’aviculture en Méditerranée. Montpellier, CIHEAM, 139-151 (Options 
Méditerranéennes: Série. A. Séminaires Méditerranéens, n.7). 

11- AOAC, 1980. Official methods of analysis. 13th Association on analytical chemists, Washington D.C. 

12- Pearson D, 1976. Chemical Analysis of Foods. 7th Ed, Edinburgh; New York: Churchill Livingstone. 

13- Sibbald IR, 1976. A bioassay for true metabolizable energy in feedingstuffs. Poult. Sci., 55 (1) : 303–308. 

14- SPSS, 2001. Statistical Package for Social Sciences, SPSS Inc, 444 Michigan Avenue, Chicago, IL60611. 

15- Kliševičiūtė V, Gružauskas R, Daukšienė A, Racevičiūtė-Stupelienė A, Švirmickas, GJ, Bliznikas S, 2012. 
Influence of different amount of whole barley in diets on productivity and digestive processes of broiler 
chickens. Veterinarija ir Zootechnika., 58 (80). 

16- Haazele FM, 1984. A comparison of barley, corn and wheat as the grain in broiler starter rations. M.Sc. 
Thesis. University of Britrish Colombia. 

17- Boyles S.L. and Johnson R.L, 1992. Feeding Barley to Poultry: A Review. The Professional Animal 
Scientist., 8 (2) : 1–7  

18- Sharifi SD, Dari FS, Yaghobfar A, 2012. Effects of inclusion of hull-less barley and enzyme 
supplementation of broiler diets on growth performance, nutrient digestion and dietary metabolizable 
energy content. Journal of Central European Agriculture 13 (1):193–207.  

        http://dx.doi.org/10.5513/JCEA01/13.1.1035. 

19- Dibner JJ, Kitchell ML, Atwell CA, Ivey FJ, 1996. The effect of dietary ingredients and age on the 
microscopic structure of the gastrointestinal tract in poultry. Journal of Applied Poultry Research., 5 (1): 
71-77. 

20- Moharrery A, 2006. Comparison of performance and digestibility characteristics of broilers fed diets 
containing treated hulled barley or hulless barley.  Czech Journal of Animal Science., 51: 122-131. 

21- Brake JD, Brann DE, Griffey CA, 1997. Barley without enzyme supplementation in broiler grower and 
finisher diets. Journal of Applied Poultry Research., 6: 422–431. https://doi.org/10.1093/japr/6.4.422 

22- Bedford MR, 1995. Mechanism of action and potential environmental benefits from the use of feed 
enzymes. Animal Feed Science and Technology., 53 (2): 145-155. 

       http://dx.doi.org/10.1016/0377-8401(95)02018-U 

23- Choct M, Hughes RJ, Bedford MR, 1999. Effects of a xylanase on individual bird variation, starch digestion 
throughout the intestine, and ileal and caecal volatile fatty acid production in chickens fed wheat. British 
Poultry Science., 40 (3) : 419-422.  

24- Gracia M, Salado S, Gracia MI, Cachaldora P, Mateos GG, 2000. Variation of response to enzyme 
supplementation with broiler age and viscosity of diet. 3th European Symp. Feed Enzyme, 8-10 May, 
Noordwijkerhout, Netherlands, p 53. 

25- Danicke S, 2001. Interaction between cereal identity and fat quality and content in response to feed enzymes 
in broilers. In: Enzymes in Farm Animal Nutrition, Eds. Bedford, M.R. & Partridge, G.G, CABI, 
Wallingford, 199-236. 

26- Svihus, B, Herstad, O, Newman CW, Newman RK, 1997. Comparison of performance and intestinal 
characteristics of broiler chickens fed on diets containing whole, rolled or ground barley. British Poultry 
Science., 38 (5): 524-529. http://dx.doi.org/10.1080/00071669708418032. 

27- Benabdeljelil K, Arbaoui Mi, 1991. The effect of dietary commercial enzyme preparations on performance 
of broilers. Annales de zootechnie, INRA/EDP Sciences., 40 (4): 305-312. 

25 



J. Appl. Environ. Biol. Sci., 7(12)20-26, 2017 

 

28- Rezaei M, Dehghan
 
M, Ayatollahy M, 2008. Determination of metabolisable energy of five cultivars of 

hulless barley using adult Leghorn cockerels, South African Journal of Animal Science., 38 (1), 28-30. 

        http://dx.doi.org/10.4314/sajas.v38i1.4105 

29- Classen HL, Campbell GL, Rossnagel BG, Bhatty R, Reichert RD, 1985. Studies on the use of hulless 
barley in chick diets: Deleterious effects and methods of alleviation. Canadian Journal of Animal Science., 
65 (3):725-733.  

30- Helm, CV. and Francisco, A, 2004. Chemical characterization of Brazilian hulless barley varieties, flour 
fractionation, and protein concentration. Scientia Agricola., 61(6), 593-597.  

https://dx.doi.org/10.1590/S0103-90162004000600005. 

31. Guney M , Kale C, Bolat D and Deniz S, 2016. Determination of the yield characteristics and in vitro 

digestibility of barley forage harvested in different vegetation periods. Indian Journal of Animal Research., 
Vol 0, p 1-5. doi:10.18805/ijar.9365. 

32- Scott T. A, Silversides FG, Classen HL, Swift ML, Bedford MR, 1998. Prediction of the performance of 
broiler chicks from apparent metabolizable energy and protein retention values obtained using a broiler 
chick bioassay. Canadian Journal of Animal Science., 79: 59–64. 

32- Choct, M. and Hughes, R. J, 1997. Post-harvest storage of grains affects AME. In 'Recent Advances in 

Animal Nutrition in Australia'. (Eds J. L. Corbett, M. Choct, J. V. Nolan, and J. B. Rowe.) pp. 146-50. 
University of New England, Armidale, Australia. 

33- Ravindran V, 2013. Feed enzymes: The science, practice, and metabolic realities, The Journal of Applied 
Poultry Research, Vol 22, Issue 3, 1 October 2013, Pages 628–636. https://doi.org/10.3382/japr.2013-00739 

34- Moftakharzadeh SA, Moravej H and Shivazad M, 2017. Effect of using the Matrix Values for NSP-
degrading enzymes on performance, water intake, litter moisture and jejunal digesta viscosity of broilers fed 
barley-based diet. Acta Scientiarum. Animal Sciences., 3 (1) : 65-72.  

35- Rotter BA, Friesen OD, Guenter W, Marquardt RR, 1990. Influence of enzyme supplementation on the 
bioavailable energy of barley. Poultry Science., 69 (7): 1174-11811. https://doi.org/10.3382/ps.0691174 

36- Liu Y and Geraert P, 2003. Versatility takes enzymes beyond simple blending. Feed Tech., 7–8 : 25–27. 

37- Chotinsky, D, 2015. The use of enzymes to improve utilization of nutrient in poultry diets. Bulgarian 
Journal of Agricutural Science., 21 (2): 429–435. https://doi.org/10.1093/japr/5.1.70 

38- Brufau, J., Francesch, M., Perez-Vendrell, A.M. and Esteve-García, E, 1993. Effect of post-harvest storage 
on nutritional value of barley in broilers. ln: European Symposium on Feed Enzymes, Ittingen, pp. 13-1 6. 

39- Choct M and Hughes RJ. 1997. The Nutritive Value of New Season Grains for Poultry. Recent Advances in 
Animal Nutrition in Australia 1997, University of New England, Armidale NSW 2357, Australia 

40- Niu ZY, Classen HL, Scott TA, 2003. Effects of micronization, tempering, and flaking on the chemical 
characteristics of wheat and its feeding value for broiler chicks. Canadian Journal og Anim Science., 83: 
113-121.  

 

26 



 

J. Appl. Environ. Biol. Sci., 7(12)27-34, 2017 

© 2017, TextRoad Publication 

ISSN: 2090-4274 

Journal of Applied Environmental  

and Biological Sciences 

www.textroad.com 

 

*Corresponding Author: K. N. Memon, Department of Basic Sciences and Related Studies, Mehran University of Engineering 

and Technology, Jamshoro, Pakistan. Email:kamrannazir025@yahoo.com 

Exact Solution of Tank Drainage through the Circular Pipe for  

Couple Stress Fluid 
 

K. N. Memon1,3*, A. M. Siddiqui2, Syed Feroz Shah1 

 
1Department of Basic Sciences and Related Studies, Mehran University of Engineering and Technology,  

Jamshoro, Pakistan 
2 Pennsylvania State University, York Campus, Edgecombe 17403, USA 

3 Department of Mathematics and Statistics, QUEST, Nawabshah, Pakistan 

 
Received: August 17, 2017 

Accepted: October 12, 2017 

ABSTRACT 

 

This paper explores the problem of tank drainage through circular pipe of an unsteady, incompressible, isothermal 

couple stress fluid. The exact result is obtained from governing continuity and momentum equation’s focus to proper 

preconditions. The Newtonian solution is retrieved from this proposed model on substitution ∞→γ . Declaration 

on behalf of velocity profile, volume flux, average velocity, depth and also relationship how does the time vary with 

length and time required for complete drainage are obtained. Effects of various emerging parameters on velocity 

profile vz and depth H(t) are presented graphically. 

KEYWORDS: Tank drainage, couple stress fluid, exact solution. 

 

INTRODUCTION 

 

In current years, non-Newtonian fluids have gained considerable attention because of their numerous biological, 

industrial and technological applications [16-19]. Here few cases of non-Newtonian fluids such as tooth paste, 

drilling mud, greases, paints, blood, polymer melts, clay coatings etc. It is an expansive class of fluids so; there is 

not a single model that can handle all the properties of such fluids as is done by the Newtonian fluids (described by 

the well-known Navier-Stokes equation) [20-23].  

In this regard, several constitutive equations have been proposed to predict the physical structure and behavior of 

such fluids for different materials [6-7]. Between these, the couple stress fluid model proposed by V. K. Stokes in 

1966 [8] has different characteristics, such as non-symmetric stress tensor, body couples and the presence of couple 

stresses. The couple stress theory was developed for particular fluids whose microstructure is mechanically 

momentous. The first theoretical study in cylindrical co-ordinates is given by K. C. Valanis and C. T. Sun [5], they 

also compare theoretical study with experimentally. Couple stress fluids are capable of portraying distinctive types 

of suspension fluids, blood, lubricants and so forth and contain lot of application’s, especially in industry like a 

extrusion of polymer fluids, cooling of metallic plate in a bath, colloidal solutions and solidification of liquid 

crystals etc. Extensive study about couple stress fluid dynamics has additionally written by Stokes in 1984 [9] 

The drainage of a fluid through pipe of a tank under the action of gravity is an old, howevercomplicated 

problem. The tank may be drained by an attach pipe or may be drained throughevenhanded hole “orifice situation”. 

The pipe possibly could be horizental or vertical or may contain a complete piping system with horizental extension 

and vertical drop with fittings and valve, etc. Usually tank has a shape of cylinderical contain a vertical 

wallhoweverbottom maybe conical hemisherical or by flat or might be additional shape. There is sometimesintrest in 

draining the tank should be totally dry in which situation the bottom shape needs to be accounted for and 

occasionally not. 

Classifications of gravity draining fluid’s are used extensively throughout industries, a small number of 

such classifications are: draining condensate into storage, water distribution,  waste water management and dams, 

retrieval of chemicals from tank farm. The generated model will accurately represent tank draining behavior for all 

tanks with a similar setup. End effects, accuracy of time measurement, accuracy of height measurements and friction 

losses will be taken into consideration [2].  

An outstanding evaluation of exact solutions of the “Navier-Stokes equation” has been given by Wang [3]. In this 

manuscript, we studied tank drainage problem of couple stress fluid through by cylindrical pipe. Exact solutions of 

the consequential differential equations subject to boundary conditions, are obtained. For taking parameter ∞→γ , 
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we retrieve velocity profile for linearly viscous case [4]. Also relationships for velocity-profile, flow rate, average-

velocity depth of fluid in the tank and time required for complete drainage are calculated. 

Kashif [11] analyzed second grade fluid for preamble effects over an oscillating plate and found expression of 

velocity field and shear stresses using Laplace and Fourier sine transforms on the governing partial differential 

equations of fluid flows. Kashif et al. [12] worked on Rayleigh stokes problem on generalized burger fluid using 

finite Fourier sine and Laplace transforms. They found velocity field using limiting cases of Newtonian and non- 

Newtonian fluids for different models. In another study, the effects of magnetic field on fractionalized viscoelastic 

fluid have been observed by Kashif et al. [13]. They found that behavior of fluid flow in presence of magnetic field 

was resistive due to Lorentz force. Kamran et al. [14] worked on un steady drainage problem using power law model 

down a vertical cylinder by using Jeffrey's approach. Kashif et al. [15] also investigated the impact of uniform and 

non-uniform magnetic field on Maxwell fluid.  

This paper is organized by means of follows: Section number 2 provides basic equation’s for the couple stress fluid. 

Section number 3 provides formulation and solution of the problem. Section number 4 deals with volume flux, 

average velocity, relationship how does the time vary with length and time required for complete drainage. Results 

and discussion are given in section number 5, while conclusion is provided in section number 6. 

 

2 Basic Equations 

Essential governing equations for incompressible couple stress fluid disregarding thermal effects are [10,24]: 

 .0=V⋅∇ (1) 

 

 ,= 4
VTb

V
∇−⋅∇++−∇ ηρρ p

Dt

D
(2) 

The symbol V  represent velocity vector, ρ denotesthe constant density, p be the dynamic pressure, b is the body 

force, T the extra stress tensor and η  is the couple stress parameter. The operator 
Dt

D
 denotes the material 

derivative. The extra stress tensor describing a Newtonian fluid is made by: 

 

.= 1AT µ  (3) 

Here µ  represent is the coefficient of viscosity and 1A  be the 1st Rivlin Ericksen tensor,represented as: 

 .)(=1

T
VVA ∇+∇

 
3 Tank drainage 

Consider a cylindrical tank containing an incompressible couple stress fluid. The radius of the tank is assumed to be 

TR  and diameter d . The initial depth of the fluid is chosen to be 0H . The fluid in the tank is drained down by 

means of a pipe having radius R  and length L . Further more letting )(tH  be the depth of fluid in the tank at any 

time t .Flow of fluid in the pipe is due to gravity and pressure of the fluid in the tank. 

We plane to calculate the velocity profile, pressure profile, flow rate, average velocity, relationship how 

does the time vary with length and the time required for complete drainage. Here we use cylindrical coordinates 

),,( zr θ  with r -axis normal to the pipe and z -axis along the center of the pipe in vertical direction. As the flow is 

individual in the z -direction and the θ and r components of velocity vector V  are equal to zero, 

 

 [ ].),(0,0,=],,[= trvvvvV zzr θ (4) 
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Figure 1: Geometry of the tank drainage flow down through pipe 

 

Using profile (4), the equation of continuity (1) is indistinguishably fulfilled and the momentum equation  (2) 

diminishes toward 

 0,=:
r
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−  (5) 
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From equations (5 - 7) we can see that the equation of motion is now quite simple, yielding that the pressure is only 

function of z  and t  and the equation to be solved for ),( trvz
 is  

 .= 42 gvv
z

p

t

v
zz

z ρηµρ +∇−∇+
∂
∂

−
∂

∂
 (8) 

Equation (8) is a partial differential equation for p and 
zv . The velocity in the pipe flow remains nearly constant 

with time due to slow draining such that we may neglect the time derivative 
t

vz

∂
∂

. Also flow in the pipe of radius 

R  is due to both gravity and hydrostatic pressure. The pressures at the pipe entrance and exit are respectively,  

 ),(==0,= 1 tgHppzat ρ  

 0,==,= 2ppLzat  

 so that  

 
L

tgH

z
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=

ρ
−

∂
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 (9) 

The equation of motion (8) thus reduces to  

 .1
)(

=)( 22






 +−∇−∇
L

tH
gvz ρηµ  (10) 

To solve equation (10) first we let  

φηµ =∇− zz vv 2
  (11) 

By using equation (11) then we can write equation (10) as: 

.1
)(

=
1
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L

tH
g

dr

d
r
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d

r
ρ

φ
  (12) 

Associated boundary conditions are taken as [5] 

0=ratfiniteφ   (13) 

0=ratfinitevz   (14) 
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Rratvz == 0   (15) 

Rrat
dr

dv

Rdr

vd zz ==− 0
1'

2

2

η   (16) 

Where 
'η is constant associated with couple stress, solving equation (12) subject to the  

boundary condition (13), we get 
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Integrate to equation number (17) with respect to r then substitute into equation (11), once we  

obtain 









+




 +=−+ 1

2
2

2

2

4
1

)(1
C

r

L

tHg
v

dr

dv

rdr

vd
z

zz

η
ρ

γ   (18) 

Where 1C represents the constant of integration and 
η
µ

γ =2
. Complementary integral of  

equation (18) taking account of act from equation (14) is given by   

( )rICvz γ02=   (19) 

Here 0I is the modified Bessel function of order zero and 2C is the constant of integration.  

Particular integral of equation (18) is given by direct substitution. 
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Thus the complete solution of zv can be written as 
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By using boundary conditions from equation (15) and (16) into equation (21) for evaluating the  

values of constant of integration, after considerable calculation once we get 
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Where 1I is the modified Bessel function of order one and Note that for ∞→γ , we recover  

The solution for Newtonian fluid [4] which is first term of right hand side 

 

Flow rate, average velocity and relation of depth of the tank with respect to time 

The “flow rate "Q per unit width is specified through the formula 

. ),(2=
0

drtrrvQ z

R

π∫ (23) 

Using velocity profile (22) in equation (23), one can calculate the flow rate 
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Here 
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F represent Hypergeometric0F1regularized function, which can be specified as: 
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We determine the average velocity, v  by using the formula  

 .=
2R

Q
V

π
(26) 

So the average velocity of the fluid flowing down the pipe is  
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(27) 

Mass balance over the entire tank is  

 [ ] ).(=)(2 tQtHR
dt

d
T −π                                         (28) 

Substituting flow rate from equation (24) into equation (28) and then separating variables on both sides of equation 

one obtains  
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and the time required for complete drainage is obtained by taking 0=)(tH  in  
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Figure 2: Effect of 'η  on velocity profile, when 

3/78.0,5.5.27 cmgpoise == ρµ
8.,20)(,10,5 ==== ηcmtHcmLcmR  

 

 

Figure 3: Effect of )(tH  on velocity profile, when 

3/78.0,5.11 cmgpoise == ρµ
10',6.0,10,5 ==== ηηcmLcmR
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Figure 4: Effect of R  on velocity profile, when 
3/78.0,5.27 cmgpoise == ρµ

.1',20)(,10 ==== ηηcmtHcmL  

 
Figure 5: Effect of ρ  on velocity profile, when 

cmRpoise 5,5.11 ==µ
.10',6.0,20)(,10 ==== ηηcmtHcmL

 

Figure 6: Effect of L  on velocity profile, when 
3/78.0,5.11 cmgpoise == ρµ  

.10',6.0,20)(,5 ==== ηηcmtHcmR  

 

 
Figure 7: Effect of µ  on velocity profile, when

3/78.0,01.0 cmg== ρβ
.20)(,10,5 cmtHcmLcmR ===  

 
Figure 8: Effect of η  on velocity profile, when

,10,/78.0,5.31 3 cmLcmgpoise === ρη  

 
 

Figure 9: Effect of )(tH  on flow rate, when 

3/78.0,5.27 cmgpoise == ρµ
.1',4,10,5 ==== ηηcmLcmR
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Figure10: Effect of TR  on depth, when     

6,/78.0,5.27 3 === ηρµ cmgpoise       

    .1',10,20,1 0 ==== ηcmLcmHt  

  

4 RESULTS AND DISCUSSION 

 

In the above sections we studied tank drainage problem using an incompressible couple stress fluid, exact solutions 

for the differential equation is obtained by using Bessel and Hypergeometric0F1regularized function. The variation 

of velocity profile zv , flow rate Q and depth )(tH has been investigated on different parameters. The effects of the 

couple stress  parameters ηη and' , dynamic viscosity µ , depth )(tH , length of pipe L , pipe radius R and 

density ρ  on velocity profile are observed through figures (2) - (8)and effect of the depth )(tH on flow rate is 

shown in figure (9)and effect of the radius of tank TR on depth )(tH is examined in figure (10). In figures(2) – (8) 

it is detected that the magnitude of velocity increases as the increase with couple stress parameter 'η , depth )(tH , 

pipe radius R and density ρ and decreases for the increase of length of pipe L , dynamic viscosity µ  and couple 

stress parameterη .In figure 9for the increase )(tH we detected that flow rate increasesand in figure (10) depth 

)(tH with respect to pipe radius R  is plotted, we detect that )(tH decrease with increase of radius of tank TR . 

 

5 Conclusions 

 

Considering equation for unsteady, incompressible, isothermal tank drainage flow for the couple stress fluid. We 

have obtained exact solutions for “velocity profile, flow rate, average velocity and time required to complete 

drainage”. Here itis noted that for the couple stress parameter ∞→γ , solution (22) reduces to the Newtonian 

solution [4]. A relationship (30), how does the time vary with length is derived. It is noted that as the fluid is 

becoming thicker, velocity of the fluid decreases. 
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ABSTRACT 

 

Classical Indonesian Architecture has variant of type architecture development. The phenomena shows the open of 

idea in contact with the other culture from the outside and the creativity process to produce a new form or a new 

identity. Local Genius in the context of local culture in Indonesia showed a creative community that allows generate 

new products. This paper will discuss the results of the architectural creativity on dynamic development of Indonesia 

classical architecture in Islamic Era, particularly in Java and they dialogue with the past. Moreover this phenomenon 

is also found in traditional Javanese architecture which is also associated with a form of sacred buildings. The 

emergence of Tiered roof Mosque can be ascertained is the result of a new creativity to building the mosque, as well 

as the emergence of forms Joglo in traditional Javanese architecture. In Indonesia, a form of classical architectural 

heritage is very dynamic so it is more difficult to be recognized as a persistent identity, every age and region has its 

own character. This uniqueness is indicated by the dialogical creativity of the ability to blend on elements from the 

outside with a preexisting (role of local genius) or between the new and the past.  

KEYWORD: Local Genius, Creativity, Past, Dialogue, Javanese 

 

INTRODUCTION 

 
Indonesian Architecture reflects the wealth of building variation in ancient times (Classical) until the present moment. 

Indonesia architecture in the classical period showed a dynamic architecture and moved in a creative and open to the 

intersection of culture. The result is a novelty but still did not leave the 'identity' before. Dialogue with the past is a 

foundation in thinking to generate something new, even though the product may indicate a novelty or innovation and 

sometimes seen not related to the past. This paper intends to describe how the shape of the local classical architecture 

was able to hold a dialogue with various points of contact, especially local historical ones. These points of contact are 

not to be interpreted as mere imitations of foreign architectural designs or ones derived from the past, but rather as 

ones that undergo a certain formal transformation yielding a new form of architectural art. Therefore, examples will 

be taken of how many particular forms can be considered as representative of this transformational process. The latter 

cannot be detached from the creative effort to be made. The local spirit or atmosphere (local genius) provides a 

blueprint to indicate what this creative capacity amounts to. 

Local Genius is what makes architectural transformation tick. Basically, form transformation cannot be detached from 

the problematic issue of typification. As related to typology, the stages of this design process contain among others 

the moment of typology and the moment of form invention, according to [1]. These stages are linked with an 

elaboration on various types and forms to be used. Both stages are closely interrelated. This moment of typology can 

also be estimated to have been used in the creation of Indonesian Classical architecture related to inspiration from the 

Indian or China Architecture that were rearranged into new forms. In the design process of architecture, the moment 

of typology is a stage in the formal quest by taking into account what already exists, even though the final outcome 

may well differ. Javanese architecture related to the form of its sacred edifices. These innovative characteristics can 

also be identified in the temple or non-temple buildings of the ancient Early Mataram Era, the Majapahit Era, and the 

Islamic Demak-Mataram Era (15-18 century), indicating the same spirit of dynamism.  

 

RESEARCH METHODS 

 

This research was conducted using the descriptive-argumentative method to shed light (in architectural terms) on the 

architectural creativity as reflected by the building shapes encountered in the Classical Era in Indonesia. There are 

various important milestones to be found in its architectural shape, namely in enshrinements, the aforementioned Joglo 

style, and the tiered roof - Tumpang Mosque, to provide three examples. By making use of the typo-morphological 
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approach including the inherent transformation, it is hoped that the elements of this architectural creativity can be 

detected in holistic ways. The comprehension of typology-morphology (or the study of the typo-morphology of 

architecture) consists of the close examination of architectural types by paying attention to the shaping elements 

(structure-element-component), and the composition itself, without disregarding the functional elements found in 

these objects [2] 

This study can be applied to the analysis of form in historical research, both in synchronic and diachronic ways. Not 

all locations could be reached by way of field surveys due to certain limitations, so they have been selected by 

purposive sampling. The study and the comparisons are made of the following elements, namely ground plan, 

appearance and location, followed by the components found inside, such as façade and ornaments, the building 

materials including the tectonics inside. The research steps to be taken include the following: 

1. Comparing the architecture of the Hindu-Buddhist temples with the architecture of the following Islamic Era like 

Javanese House and Mosque 

2. Making an interpretation and analysis based on this study to determine the potential for interrelatedness in the 

framework of finding the defining characteristics of the architectural forms. The variables used comprise the 

architectural elements, design and arrangement of space, location and arrangement of mass, frame-shape-façade 

and the kind of ornamentation used to embellish, technology (i.e. engineering)-construction-materials.  

 

It is hoped that the outcome of this study will enrich the comprehension of architectural theory related to 

transformation in representation. The usefulness of representing the architecture of the past and the various 

arrangements in the new designs form part of the process of rethinking, reforming, rebuilding, reinventing, redefining, 

and re-evaluating. The process of form invention can be linked to the spirit of the age, globalization or trends 

manifesting themselves in each particular era, even though the factor of local genius plays a more prominent role in 

filtering these factors. 

 

RESULTS AND DISCUSSION 

 

Quaritch Wales defines local genius as the sum of the cultural characteristics which the vast majority of the people 

have in common as a result of the experiences in early life, what I meant by local is simply pre-Indian, and the adjective 

“creative” means involving the use of skill and the imagination to produce something new or a work of art, or having 

the skill and ability to produce something new, especially a work of art; showing this ability [3]. Creative thinking 

means thinking about problems in a new way or thinking of new ideas [4]. Creative thinking is inextricably linked 

with the architectural design process. The process of creating works of architecture basically consists of a designing 

process aimed at producing something new. To do so, a certain kind of creativity is required that is supported by a 

sufficient amount of skill and imagination.  

To use one’s imagination to the full, a variety of sources is needed to tickle one’s fancy, so to speak. Regarding these 

sources, Galenter observed that form is shaped by intended function; form is generated within the creative imagination; 

form is shaped by the prevailing spirit of the age; form is determined by the prevailing social and economic conditions; 

form is derived from timeless principles of form that transcend particular designers, culture, and climate [5]. In the 

field of architectural design, several approaches and strategies are known to have been adopted. These strategies can 

generally be divided into three categories, according to Antoniades, namely the traditional strategy (conventional), the 

borrowing strategy, and ‘deconstruction’ strategy [6]. According to Jomarka, there happen to be several approaches in 

the field of design, among others the rational approach, the precedent approach (taking into typological forms/previous 

elements), and the regionalism approach (incorporating regional aspects) leading up to the generative process[7]. By 

observing the forms of Indonesia’s classical architecture the concepts of borrowing, regionalism and precedent 

inspiration are implied in its architecture. However, according to Prajudi, formal invention in the field of design 

generally refers to or modifies the existing types and forms that have existed so far, various types derived from outside, 

or even formal inventions that were not. In other words, the lack of reference to certain forms may yield a genuinely 

new style or design [8]. 

According to Prajudi the image that emerges from representations may take the shape of duplication (same-identical), 

iconic forms (containing only the essential elements) or abstract ones (incorporating values but assuming different 

shapes) [8]. The strategy of borrowing in the transformational process facilitates the efforts to re-introduce 

representations rooted in the past. This phenomenon stimulates the emergence of blending in the architectural design 

involved. This mixing process can take place at several poles of the spectrum that may differ, for instance involving 

the aspect of historical, cultural or stylistic backgrounds, and the like. Architectural blending can be motivated by the 

presence of cultural acculturation by way of background. 
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Dialog with Indian temple Architecture 

The dialogue is not only associated with cultures from outside but also with local cultures from a bygone era. Thoughts 

about archetype, collective memory and primordial images amount to a strong reason to sketch or elaborate on the 

presence of the dialogue with the past. This can be seen in several examples of classical architecture, as found in 

ancient temple architecture. Buildings where religious duties were observed before the Early Classical Era are believed 

to have featured wooden buildings, such as the ones depicted in the ancient classical temples that had artificial pillars. 

In his analysis Dumarcay states that the possibility exists that temple buildings were initially made of wood. 

Subsequently, stone was used thanks to the development of building materials and technology (engineering skills), 

even though after this transformation the use of wooden buildings was not left behind altogether. This can be gleaned 

from the use of artificial pillars made of plaster that were engraved in the corner of temple walls and the vestibule roof 

(entrance) that illustrated the wooden roof [9]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The development of sacred Hindu-Buddhists Architecture in Java, especially minaret type from   

7 -16 century that show the tiered roof with umbrella construction[10] 

 
Tumpang Mosque (shrine) and Joglo (house) Architecture as a dialog with Pre-Islamic Architecture 

The sacred buildings are identical with centered roofs, as seen in the temple and Meru style. Since the Banjar Wantilan 

ranked as important, it is quite possible that when the ideology of the Majapahit Kingdom (13-15 century) became 

Islamic era, the function was transmogrified into a mosque. In the era of Christianization of Europe, the same 

transformation took place, namely the use of Basilica (originally intended for meetings and court cases) for the benefit 

of the Church. 

In the Majapahit Era, one glance at one of the relief pictures of the remains would reveal the shape of the building 

which is identical to the Banjar Wantilan with a so-called hip-roof, open walls, and situated in a square. On the island 

of Bali, the Banjar Wantilan is also placed in a square, and some have the same pyramid-like hip roof (ridged) or a 

centered main roof called Tajug (in the shape of a pyramidal crown). 

With the creativity of that era at hand, the profane Wantilan was reconceptualized and rearranged as sacred, namely 

by using the Wantilan with the centered or main hip-roof and its walls rearranged as closed, similar to the temples of 

the age (Meru buildings). The inner space could be used to accommodate a large number of people. In several of the 

main mosques, the buildings were completed with a large terrace or open veranda in front. The architecture of the 

early mosques form the creative output of the community existing in Islamic society (the jemaah of that era) in 

response to Islam as the new ideology that had entered the Majapahit kingdom, including the role played by the 

Walisongo (holy Islamic Missionary) in this context, that is to say the pious leaders who spread Islam in Java. These 

religious leaders are assumed to have mastered the art of building, just like the priests had in the Early Majapahit Era 

[11]. Majapahit culture made a strong impact on life in the Nusantara archipelago, so that the shape of the early 

Early classic 7-9 century          Middle Classic 9-13 century               Late Classic 13-16 century 
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mosques with their typical Tumpang (tiered pyramidal) roofs can be encountered in all of the regions that belonged to 

this kingdom’s territory, including Malacca (present-day Malaysia). The Book of Nagarakertagama describes how 

the Nusantara territory extended to Malaysia and its surrounding areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Depiction of Wantilan at temple relief in Java 9 Century and Wantilan Banjar in Bali 20 century 

(left), Detail of Wantilan-umbrella ceiling (centre), Tiered Roof Mosque- Masjid Tumpang at Jawa -Demak 

and Yogyakarta (right) [12] 

 

In the era of Islamic expansion on the island of Java, the so-called Joglo architecture arrived on the scene. Joglo 

consists of roof types that have never been found or depicted in the bas-reliefs of temples in the Majapahit Era, whereas 

other types such as pyramid-like shapes, Panggang Pe (used for drying tea leaves) and Tajug can be encountered. 

Joglo is the result the innovative architectural creativity of that era. In those days there was a cultural transition, namely 

from the Hindu-Buddhist traditions to Islamic ones. However, the use of the Majapahit style of architecture was still 

continued, even though the general ideology had changed drastically. This particular use was naturally transformed in 

keeping with the Islamic paradigms, even though the elements derived from Hinduism and Buddhism could still be 

detected in the architecture of mosques and grave sites, such as the mausoleums of religious leaders and kings. Joglo 

is estimated to have been the outcome of the transformation of thought or philosophy by way of creativity, yielding a 

new entity altogether 

 

Figure 3. Depiction of the relation between Late Classical Candi and Joglo (tectonic transformation from 

stone to wooden) and the relation of roof ceiling arrangement like umbrella[12] 

 

The form closest in shape to the Joglo type is the roof shape of temples built in the Early Classical Style, in addition 

to the ones known as tiered patterns as in the ceilings of temples [13]. The architects of that era used their creativity 

to arrange sketches of stone-based architecture (early classical temples) with the existing technology or engineering 
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skills and wooden materials. Walls were replaced by wooden columns, in accordance with their function but visually 

still following the plan of those temples. The construction of its layered center was to become known as tumpangsari, 

which literary means joining or intercropping. The building process of Joglo was started from the middle of the central 

pillar (sokoguru) and joints (tumpangsari), to be followed by an additional structure including the various columns of 

the surrounding buildings. This construction was built in response to the functional challenges and the climate so that 

additional columns that propped up the wooden rafters (kaso) around it and formed the roof structure. The pattern of 

installing these rafters is identical to the one used in the pyramid-like buildings found on Bali that resemble the Payung 

(umbrella) construction and also as the remains of constructions of the Hindu era. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Tumpang Mosque and Joglo still strong influence up to now[14] 

 

CONCLUSIONS 

 

The Joglo and tiered roof (Tumpang) Mosque is the sacred architectural representation or dialogue of the past that was 

re-introduced (re-formation), albeit within the context of its era. However Joglo is used to profane place to live and 

Tumpang Mosque is a holy or sacral place. This re-introduction looks more like a preservation or perpetuation of 

values esteemed in the past. Javanese society has always held the values of the past in high esteem and does not always 

adopt the same physical elements. The physical elements can be adapted or transformed both in terms of materials and 

shapes, while the aspect to preserve is the spirit. The Joglo style that was used by way of occupancy or residence 

(guardian spirit) being of a more private nature forms the representation of the image that depicts Javanese people 

holding a dialogue with their ancestors (spirit and tradition). 

Thus it can be concluded that the creativity of the Indonesian people in the classical era shows the uniqueness and 

excellence of their architectural tradition, and that apart from the dynamism of the outward appearance, Indonesian 

architecture also managed to inspire other places. The concepts based on archetype, collective memory and primordial 

image were launched through myths and legends and finally by way of physical shapes that are tangible, such as 

architecture. The creativity behind designs reared its head to produce a kind of realization of new architecture that was 

considered capable of acting as a bridge between external and local ideas and concepts, and between the old and the 

new.  
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ABSTRACT 

 

The research was conducted in the area of Kaghan Valley which is located in Northern areas of Pakistan. In this 

area the population is mainly based on the rural communities and seasonal nomads. Current study was aimed to 

collect the primary data by questionnaire survey, interviews and expert opinions about different plant species 

used for the cure of different gastrointestinal diseases. In this study about 56 plants were targeted that were used 

by local practitioners, having the potential of the cure of gastrointestinal disorders i.e.  heartburn, diarrhoea, 

constipation, nausea, gas trouble, indigestion, haemorrhoids and ulcer. Among them 35 angiosperms and 2 

gymnosperms were reported. The major plant species are Achillea millefolium, Thymus serpyllum, Carthamus 

oxycantha, Paeonia emodi, Aconitum heterophyllum, Dioscorea bulbifera, Hyoscyamus niger, Viola odorata, 

Fraxinus excelsior, Artemisia absinthium, Plantago ovata, Punica granatum and Berberis lycium.  

KEY WORDS: Medicinal plants, gastrointestinal diseases, rural communities, Kaghan Valley, KP, Pakistan  

 

INTRODUCTION 

 

Kaghan Valley is located in the Northern areas of Pakistan and geographically is an alpine climatic 

region. It is in District Mansehra of the Khyber Pakhtunkhwa (KPK) Province of Pakistan. It is also a catchment 

area for the famous Kunhar river. The total area of the valley is about 1627 km and it ranges about 161 km long 

wonderland in which there are numerous wild plant and animal species, lush green forests, minerals, beautiful 

lakes, gigantic glaciers and water falls. The geographical latitude and longitude of the Kaghan valley is between 

340-17/ to 350-10/ and 730-28/ to 740-7/ as North and East respectively. The mode life style and livelihood of the 

local communities is traditional nomadic and constant since ancient times. According to the reports of Kosambi 

(1962-1967); the prevailing mode of life is mostly dependent upon wild food and medicinal plants [1]. During 

past thousands of years people gathered food from dense forest by hunting of wild animals and collecting wild 

plants.  Since time immemorial the nature is providing all kinds of living not only to them but also their animals. 

By the trial and error method the people of tribal areas have revealed a variety of uses of plants which include 

fruits, tubers, berries, mushrooms, leafy vegetables and nuts. These were also used for fabrics, shelter, 

medicines and for the fulfilment of other demands for survival in unfavourable weather condition [2]. These 

practises to use wild plants were started since ancient civilizations. Plants play an important role as a 

maintenance of sustainable ecosystem and also play an important role for human welfare. It is correct that 

humans have obtained the highest benefits from plants through his knowledge of medicinal plants, but 

unfortunately the worth of these plants is considered very less at international level. From last few decades a 

systematic approach for the explorations of the medicinal plants were carried out for human welfare. It is of 

greatest importance that majority of the phytogeographical areas must possibly be discovered intensively so that 

much more information could be gathered in order to explore flora and its ethnic associations with human 

beings to supplement the existing understanding, knowledge, and gratitude of the flora. Ethnobotany is the 

scientific study of the traditional knowledge of indigenous plants and their cultural and religious implications in 

the society [3]. Most of the traditional knowledge of ethnomedicinal plants was transferred from generations to 

generations through oral communications in tribal communities. Due to the interference of modern civilization 

the life style of tribal communities has changed the ancient tribal traditions, cultural life of nomadic societies 

looks on the verge of extinction. The tribal communities now have started neglecting their traditional habits and 

getting themselves employed as labourers on daily wages in various development projects, like road 

construction and stone crushing sites etc. The expansion of new roads through forests, overexploitation of forest 

wood, converting forest land areas into agriculture lands and the population explosion of the neighbouring rural 

and affluent urban areas are some of the serious issues of the study area.  

41 



Hosseinabad and Moraga, 2017 

There is an interim need and desire of taking intensive measures to collect the baseline data of nomadic life style 

and to monitor the extinction of the use of medicinal use of plants by the tribal communities and as affected by 

the advents of modern civilization. There is a possibility that in near future valuable data on Ethno-botany will 

be lost due to lack of interest of young generation. Keeping in view of these findings there is a great need to 

secure this valuable data [4]. It is well known that medicinal plants have global importance. World is gifted with 

an amusing treasure of medicinal plants. Herbs have continuously remained the major form of medicines in 

Pakistan and currently they have become popular throughout the world, as people want to remain healthy in the 

present scenario of environmental pollution and face of chronic stress and to cure different diseases with 

medicinal plants as they have little or no side effects on human body [5]. People in Australia, North America 

and Europe are referring qualified herbal specialists and the use of plant medicines. Predominantly in the remote 

parts of developing countries medicinal plants also play a significant role in saving the lives of many people 

provided by meagre health facilities. There are following gastrointestinal problems [6]:  

 

• Constipation: Infrequent or difficult bowel movements. 

• Diarrhoea: Frequent evacuation of loose, watery bowel movements. 

• Digestion (Weak and Painful): The inability to completely digest food, affecting assimilation of 

nutrients and elimination of wastes. 

• Gas Trouble: The presence of air or gas in the intestine that can lead to a feeling of fullness and pain. 

• Heartburn: Behind the breastbone a burning pain, associated with a contraction and irritation of the 

lower part of the oesophagus or upper pyloric stomach. 

• Haemorrhoids: Enlarged veins in the wall of anus, sometimes with pain and bleeding. 

• Indigestion: Pain or discomfort in the abdomen after eating. 

• Nausea: The feeling of being on the verge of vomiting. 

• Ulcer: An inflammatory lesion which forms in different areas of gastrointestinal tract. 

  

 
Fig. 1. Map of the research area. 
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MATERIALS AND METHODS 

 

The present investigations were carried out from August 2015 to August 2016. During this period for the 

collection of data the research area was regularly visited. Before trip a proper planning was made to make it 

effective. Frequent field visits were carried out to investigate and collect the ethnomedicinal knowledge for 

gastrointestinal disorders from the local communities of Kaghan valley. This field work included mainly, 

observation, interviews, data collection. The general observations were mainly related to culture, life style and 

behaviour of nomads, climatic conditions, socio-economic conditions faced by the people and above all 

association of people with plants. During study 26 villages were visited and data collection was done by 

observations and interviews with the people of different villages [7].  

It was noted that how the local inhabitants collect the medicinal plants, harvest, store, dry, process and utilize 

them. In the meanwhile, the flowering, fruiting, collection and processing and preservation time was also noted. 

During the field inventory, interviews were conducted individually and in groups for the collection of selected 

information. Questionnaire method was adopted during the study in order to maintain qualitative and 

quantitative approaches about the utilization of medicinal plants in Kaghan valley used for gastrointestinal 

disorders. Local names of plants and their recipes were asked. The plants which were used for gastrointestinal 

diseases were collected, pressed, dried, poisoned and mounted on herbarium sheets for preservation and 

references for further studies [8-9]. All the plants were identified with other available literature and with the 

help of Flora of Pakistan. The plants specimens were deposited in the herbarium of Botany Department Govt. 

Post Graduate College No. 1 Abbottabad (KP) Pakistan for future references.    

 

RESULTS AND DISCUSSION 

 

During present investigation 56 medicinal plant species belonging to 35 angiospermic and 2 gymnperms were 

reported (total 37 families). These plants were used different digestive problems like constipation, diarrhoea, 

indigestion, gas trouble, nausea, haemorrhoids, heartburn and ulcer. The results of present finding are presented 

in Fig. 2 and Table 1. The results indicated that family Asteraceae was the most prominent with 7 plant species, 

followed by Euphorbiaceae 3, Solanaceae 3, Labiatae 3, Polygonaceae 2, Amaranthaceae 2, Ulmaceae 2, 

Pinaceae 2, Rosaceae 2, Moraceae 2, Caprifoliaceae 2 and all the remaining having 1 plant species each.   

Plants provide the nourishment and curing compounds essential for the good health maintenance of human 

beings. On human life the influence of medicinal plants and their extracts have great value. In numerous ways 

they deliver a variety of products and resources for the use of gastrointestinal disease. Kaghan Valley is 

enriched with natural flora particularly having the vital significance in terms of medicinal aspects.  

There are many important medicinal plants having the great worth to be used for gastrointestinal diseases are 

widely present as natural vegetation in Kaghan Valley. Among them the most important maintained medical 

plants by the local inhabitants in the moist temperate forests of the transition zone of Himalayan areas are; 

Paeonia emodi and Dioscorea sp. in moist temperate forests, Geranium spp. in transitional zone between dry 

temperate and moist temperate, Thymus limnaris in alpine zone and Litsea chinensis of the Kaghan Valley. To 

accomplish their indigenous requirements the people of Kaghan Valley greatly depend on plants. Because of the 

poverty factor, the inhabitants live a very simple and moderate life. From these indigenous resources they have 

to accomplish all their basic needs. Winter season is very harsh and most of the life activities are halted so that 

only spring season is favourable for local inhabitant, nomads and tourists. In the Valley the basic health care 

facilities are just nominal. There is only one hospital in the entire valley which was severely damaged in 2005 

earth quake. Although it was reconstructed, but still it is devoid of basic facilities. 

To overcome the basic health needs the local inhabitant have to rely on medicinal plants. Then fortunately Kaghan 

Valley is enriched with a wide range of wild medicinal plants. That’s the reason people select and find the solution 

of health care by themselves. For many gastrointestinal disorders they commonly use different medicinal plants. For 

these disorders several local remedies are being used which were reported during the present study. 

Hoking (1958, 1962) approached for medicinal plants and their uses against diseases in Pakistan [10]. According 

to their findings about 114 plant species were used by the local inhabitants for utilitarian, nutritional and 

therapeutic purposes. Zaman and Khan (1970) reported hundred drug plants of West Pakistan each with their 

botanical names, local names, family, constituents, mode of action, description and their targeted uses [11]. 

Collected primary data on medicinal plants from several areas of Pakistan have made a baseline for future 

monitoring and research activities while regarding conservation, pharmacological and additional characteristics 

of medicinal plants. Similar reports were also published by Goodman and Ghafoor (1992) in Baluchistan 

province of South Western Pakistan [12]. 

In the areas of Makran and South Waziristan, Leopratti and Lattanzi (1994) investigated 27 medicinal plants of 

ethnobotanical value [13]. Shinwari and Khan (1999) carried out an ethnobotanical conservation study of 

Margalla Hills area in National Park, Islamabad Pakistan and found that the local people regularly used 

medicinal plants for different diseases and depends on local plant resources for their food, fodder, health care 
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shelter and other cultural aspects [14]. Shinwar in 2000 carried out ethnobotanical studies in Margalla Hills, 

National Park Islamabad Pakistan and recorded the local uses of medicinal plants [15]. 

To highlight the medicinally significant plants around the motorway (M-2) in Pakistan, Ahmad in 2007 

conducted an ethnobotanical study [16]. In 2002 Sheikh and his coworkers have documented 153 plant species 

belonging to 113 genera and 38 families from Naltar Valley, Northwestern Karakorums, Pakistan [17]. Although 

in different parts of Pakistan infrequent information on therapeutic plants exists, but still there is a dire need for a 

comprehensive gathering of data on ethnobotany of far flung area such as Kaghan Valley in Northern Araes of 

Pakistan. Especially in the ranges of Karakuram and Himalayan regions of Pakistan. 

Abbasi et al. (2009) reported medicinal plants used for hepatitis and jaundice which is based on socio-economic 

documentation. Among them a total of 30 plant species of 24 families were reported by local inhabitants for the 

treatment of hepatitis and jaundice [18]. Dastgir and Abbasi (2004) dreported various folk medicines used for the 

treatment of jaundice in District Haripur, Pakistan after phytochemical screening [19]. However, due to 

urbanization, rapid industrialization and the supplementary changes in their life style are responsible for the 

decrease of practices in the local use of plants for medicine. Similarly studies were conducted by Scherrer, et al. 

(2005) for traditional plant use in the areas of Monte Vesole and Ascea, Cilento National Park, Italy and reported  

22 as craft plants, 49 as food and 63 plant species used as medicinal aspects [20]. In present research 56 plant 

species of medicinal plants belonging to 35 angiospermic and 2 gymnperms were reported (total 37 families). In 

Fig. 2 family wise detail of plant species is provided where as in Fig. 3 some selected medicinal plants used for 

gastrointestinal diseases are photographed.   

 
Fig. 2. Family wise detail of Plant species
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Table1. Medicinal plants administered for gastrointestinal disorders in local people in Kaghan valley. 
Sr. No. Botanical Name Local Name Family Part Used Recipe / Uses 

1 Acacia nilotica Delile ssp, indica 

(Benth.) Brenan. 

Kikar, Babul Mimosaceae Bark, Leaves In case of ulcer the bark is grind and used for its cure. Similarly the leaves are 

considered best for dysentery.  

2 Achillea millefolium Linn. 

 

Gandana Asteraceae Leaves, Flowers. The decoction of leaves and flower heads is employed as carminative. 

3 Achyranthes aspera Linn. Lathjira Amaranthaceae Whole plant, Roots. The decoction of plant is used in haemorrhoids. In case of haemorrhoids the roots are 

grind and mixed with honey and used on daily basis.  

4 Aconitum heterophyllum Wall. 

Ex Royle. 

Atis Ranunculaceae Roots. The roots are crushed mixed with ghee and honey and orally administered against 
diarrhoea, dysentery and haemorrhoids.  

5 Aesculus indica Hook. 

 

Bankhor Hippocastanaceae Seeds. Seeds are used for the complaints of ulcers and haemorrhoids. 

6 Aloe barbadensis Mill. Kanwar Ghandal Liliaceae Pulp. Leaf and Root 
extract. 

The dried juice is given in constipation. The pulp is given in chronic ulcers to stimulate 
healing. 

7 Artemisia absinthium Linn. Vilayathi ajsanthin Asteraceae Whole plant The drug is used as stomachic. Tincture of plant is considered good for digestion. 

8 Berberis lycium Royle Sumbul Berberidaceae Bark of Root The dried bark is considered best for proper defecation.  

9 Bistorta amplexicaulis (D.Don) Anjabar Polygonaceae Stem and Leaves. This herbal drug is used for curing ulcer. 

10 Calotropis procera Ait. F. Aak Asclepiadaceae Latex, Root bark The latex is extracted and dried to be orally administered for the effective treatment of 

dysentery and diarrhoea.  

11 Carthamus oxycantha M. Bieb. Pohli Asteraceae Seed Oil Oil extracted from seeds is used for ulcers. 

12 Carum carvi Linn. Kali Zeeri Umbelliferae Fruit The seeds are given to relieve colic indigestion and stomach spasm.  

13 Cedrus deodara D.Don Diar Pinaceae Heartwood, Oil The heartwood and oil are used for various ailments. They are digestive, carminative 

and laxative. The oil is also used in ulcers. 

14 Celosia argentia Linn. Kokan Amaranthaceae Flowers and Seeds. The flowers and seeds are used in diarrhoea and dysentery. 

15 Celtis australis Linn. Batkald Ulmaceae Leaves and Fruit They are used in peptic ulcers, diarrhoea and dysentery.  

16 Chenopodium album Linn. Bathu Chenopodiaceae Whole plant The leaves are boiled in mustered and soya been  oil for anthelmintic and laxative.  

17 Cuscuta reflexa Roxb. Akashbel Convolvulaceae Whole plant  Its roots and leaves are dried, crushed and boiled in mustered oil. Then filtered and 

dried again. Filled in capsules and administered orally on daily basis for 7 days as 

carminative. 

18 Cyperus rotundus Linn. Motha Cyperaceae Tubers They are used in disorders of stomach and irritation of the bowel. 

19 Datura stramonium Linn. Dhatura Solanaceae Flowers, Leaves The petals and leaves are mixed and crushed and obtained juice is administered for 

ulcer.  

20 Dioscorea bulbifera Linn. Ratalu Dioscoreaceae Tubers Tubers are cut into small pieces, dried and made powdered taken with water on daily 
basis twice for piles and dysentery.  

21 Eclipta prostrata Linn Bhangra Asteraceae Whole plant The roots are purgative. 

22 Euphorbia indica Lamk Dodal Euphorbiaceae Leaves An infusion of dried leaves is given in diarrhoea and dysentery. 

23 Ficus carica Linn. Anjir Moraceae Fruit The persons suffering from body weakness, piles and ulcer take the dried fruits soaked 

in water for overnight.  

24 Fragaria nubicola Lind. Budimeva Rosaceae Leaves and Fruit Leaves and fruit are eaten in diarrhoea and dysentery. 

25 Fraxinus excelsior Linn. Sumb Oleaceae Bark and Leaves The leaves are considered to have laxative and diuretic properties. 

26 Gaultheria trichophylla Royle. Neeli Buti Ericaceae Leaves and Berries The leaves and berries are administered in acute gastritis and prolonged vomiting. 

27 Geranium pussilum Burm. Ratanjot Geraniaceae Roots In case of haemorrhoids and irritable bowel syndrome the roots powder are considered 

best and taken daily.  
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28 Hyoscyamus niger Linn Khurasani Ajwain Solanaceae Seeds The seeds are used in gastric and intestinal cramps and diarrhoea. 

29 Indigofera heterantha Wall ex 

Brand. 

Jand Papilionaceae Whole plant, 

Flowers 

The root, stem and leaves are considered to be laxative and anthelmintic. 

30 Juglans regia Linn. Khor Juglandaceae Leaves, Bark and 

Fruit 

Leaves are considered anthelmintic and fruit carminative. 

31 Juniperus communis Linn. Panthree Cupressaceae Ripe Berries The oil obtained from fruit is carminative. 

32 Lantana camara Linn. Gendi Verbenaceae Aerial parts of plant The plant is considered as carminative. 

33 Lonicera hispida Pall. Loony Caprifoliaceae Leaves  The whole plant infusion is considered best for the treatment of dysentery and 

diarrhoea.   

34 Mentha longifolia Linn. Jungli Poodna Labiatae Whole plant  The leaves and flowers are used as carminative and stimulant. The flowers are used as 

appetizer. 

35 Morus alba Linn. Shatut Moraceae Root, Fruit, Bark 

and Leaves  

Leaves when dried and fruits are eaten as refrigerant, bark is used as purgative. 

Similarly the dried roots powder is taken with in night before sleep for anthelmintic.  

36 Oxalis corniculata Linn. Khat Kurla Oxalidaceae Leaves and root  Leaves and roots are dried and taken as refrigerant; bark of the plant is used as 

purgative. Similarly the dried roots powder is taken with in night before sleep for 

anthelmintic. 

37 Paeonia emodi Wall. Mamakh Ranunculaceae Roots The roots and tubers are used as purgative. 

38 Phyllanthus niruri Hook. Bhuian anvala Euphorbiaceae Whole plant The plant is useful in gastrointestinal problems like colic, diarrhoea and dysentery. 

39 Pinus roxburghii Sarg. Chir Pinaceae Wood, Resin, Oil Wood resin and oil is used against loss of appetite and intestinal worms. 

40 Plantago ovata Forsk. Isabgol Plantaginaceae Seeds The seed husk is regarded as best for constipation and dysentery.  

41 Polygonum barbatum Linn. Jal bahar Polygonaceae Seeds The seeds are used as laxative and also applied for relieve in spasm. 

42 Punica granatum Linn. Daruna Punicaceae Leaves, Fruit and 

Flowers 

In case of dysentery the leaves are chewed. The fruit is eaten as refrigerant. The pulp of 

fruit and seed is used for stomachic and carminative.  

43 Ricinus communis Linn. Arund  Euphorbiaceae Seeds, Oil Seeds are used as purgative. Oil obtained from seeds is used for constipation. 

44 Rubus niveus Thunb. Guraccha Rosaceae Roots and Leaves  In case of bowel complaints the infusion made from leaves is administered. As well as 

the roots are applied for spasm and colic pains. 

45 Salvia officinalis Linn Phulgari Labiatae Leaves and rot  The leaves are used as carminative. 

46 Saussurea lappa Clark. Kuth Asteraceae Roots and bark  The roots are used in chronic ulcers, colic and dysentery. 

47 Solanum surattense Burm. Mohri Solanaceae Leaves, stem and 

roots  

Whole plant is used in constipation. The fruit, flowers and stem are used as carminative. 

48 Tagetes erecta Linn. Genda Asteraceae Flowers The flowers are used in sores of stomach treatment.  

49 Taraxacum officinale Weber. Hundh Asteraceae Whole plant The plant is used in chronic ulcers, colic and constipation. 

50 Thymus serpyllum Linn. Cheeken Labiatae Whole plant The herb is considered anthelmintic, carminative and also used as stimulant. 

51 Ulmus wallichiana Planch Kain Ulmaceae Bark The bark is used in chronic diarrhoea. 

52 Viburnum cotinifolium D.Don. Guch Caprifoliaceae Fruit, Stem Bark The fruit is edible and the stem bark is used for complaints of colic. 

53 Viola odorata Linn. Banafsha Violaceae Flowers An infusion of the leaves is used as mild purgative. 

54 Woodfordia fruticosa Linn. Dhai Lythraceae Flowers Dried flowers are administered for astringent and also used for piles and dysentery. 

55 Ziziphus jujuba Linn Ber Rhamnaceae Leaves, Root Bark, 

Fruit and Seeds 

The powder or decoction of stem bark is given in diarrhoea. The root extract is given as 

purgative. The decoction of root is also given to aid digestion. 

56 Zanthoxylum armatum Dc.Prodr. Timber Rutaceae Whole plant Fruit and branches are used for gas trouble and indigestion. 
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Fig. 3. Selected medicinal plants used for gastrointestinal diseases   
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ABSTRACT 

 

Sea snails are marine gastropods with shells and usually live in saltwater. There are species of sea snails which 

are edible and used as food sources by humans. The cerithideaobtusa is a species of sea snail, a marine gastropod 

mollusk in the family Potamididae and found in the coastal mud areas. Thecerithideaobtusa or the Malay name 

‘Siput Sedut’ cultivated in Kampung Sungai Durian Jetty at coordinate 1.3197580, 103.4544940 in 2 hectares 

fenced mud land areas with an objective to help boost the fisherman’s monthly income. This research aims to 

ensure reared cerithidea obtuse cultivated from Sungai Perpat Punggor, Kampung Sungai Durian, Johor Malaysia 

is free from heavy metal and also to analyze the nutrients content of cerithideaobtusa flesh. The big size of 

Cerithidea obtuse (3 to 4 cm) collected in August 2017. The soft muscle tissues analyzed and the nutrient facts 

found to be high in protein with 11.2 g, total fat 1.8 g, carbohydrate 1.5 g and energy 287 kJ or 67 kcal per 100 g 

serving.As the jetty is far from industrial and human activity, heavy metal content analyzed using Atomic  

Absorption Spectrophotometric (AAS) depict the safe value to serve as food. The Arsenic (As) and Cadmium 

(Cd) is not detected (<0.1mg/kg), Chromium (Cr) is 0.9 mg/kg, Nickel (Ni) is 1.2 mg/kg and Lead (Pb) is 0.9 

mg/kg.As from the data analyzed, the cultivated cerithideaobtusa is considered to be safe and ready to be 

commercialized as food in the market. 

KEYWORDS: Mollusk, Soft Muscle Tissues, Edible Gastropods, CerithideaObtusa, Kampung Sungai Durian. 

 

INTRODUCTION 

 

Mollusks are those sea animals which has asoft body which may or may not be protected by an outer shell. 

It is divide into Gastropods or Univalves, Bivalves and Cephalopods which has a single protective shell. The 

species found held to a side of the rock which appeared as a rock. The meat is very chewy and salty in flavor.  

The edible mollusksharvested from freshwater,saltwater or the land. There are different types of the classes such 

as Gastropoda (snails), Bivalvia (oysters,clams, scallops etc.), Polyplacophora (chitons) and Cephalopoda 

(octopus and squid). Marine gastropods are one of the marine organisms of the phylum Mollusca which is 

extensively expanse. These microorganisms can adapt well to transition in environmental factors created by the 

temperature, ocean tides and salinity[1]. In this community research project, a cultivated gastropods (snails) 

with scientific named cerithideaobtusa species weregrown ina coastal mud areas at mangrove ecosystem of 

Sungai Perpat Punggornear to fishermen jetty of Kampung Sungai Durian, Johor, Malaysia. The cerithidea 

obtusa are gastropod molluskswhich harvested for food consumption. There is not enough information relating 

to the nutritional fact of these snails, mainly from Malaysian waters. 

Kukup is a well-knownseafood paradise for local people which under the administration of Tanjung Piai 

Parliamentary constituency in Pontian District, Johor, Malaysia. In March 2017, an allocation of RM850 million 

was channelled by the federal and state governments, to implement various development projects in Tanjung 

Piai Parliamentary constituency [2]. Later, the cerithideaobtusa or in Malayit is called siputsedutcultivated in 

mangrove ecosystem near to fishermen jetty at Kampung Sungai Durian Jetty as community project under Duta 

Jauhar 4.0 UiTM Kampus Pasir Gudang. The exact location is at the coordinate of 1.3197580, 103.4544940 

where the2.5 hectares mangroves are as developed to help increase the fishermen income. The selling price of 

Cerithidea obtusa can go up to Ringgit Malaysia 18 in Johor Bahru market. The location is at the river estuary 

where the wave is not so high and it eases the fishermen to collect and cultivated the cerithidea obtuse. The 
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community project aims to help the villagers turning the area to be the breeding center of cerithidea obtuse and 

help them to commercialize the area for eco-tourism which in return will help generates sustainable incomefor 

them. 

The sea snail (Cerithidea obtusa) and freshwater snail (Pomacea canaliculata) were used in Indonesia as 

traditional medicines as fever, wounds and itching treatment [3]. In Malaysian, it is commonly sold as seafood 

has high market demand and widely used for the preparation of local delicacies such as ‘masaklemakcilipadi’ 

and ‘sambalberlada’. They also have high nutritional value. They are suitable to be used as a source of food [4]. 

This type of fresh snails can be found in many seafood markets, as fresh, cans or packages and sold by the size. 

It is necessary to inquire about thenutritional fact, the heavy metal content, the arrival date and whether they 

have liquidated. Because of health conscious, people are more interested in taking more seafood given its 

relatively higher nutrition. The nutritional values of Cerithidea obtusa received less attention in Malaysia and 

were not well studied. Having this kind of study on nutrient content and showed the significant result to be used 

in both agro-industry and human consumption, may help increase the awareness and fact on this species. This 

research examines the critical nutrient fact such as energy, protein, carbohydrate and fat of Cerithidea obtusa 

mainly from Kukup, Pontian, Johor, Malaysia. 

The nutritional facts requiredfor healthy food selections. Standardized serving sizes are needed to createa 

nutrition comparisons. Information on the amount per serving of nutrients such as saturated fat, cholesterol, 

sodium, sugar and fiber isessential for people with different health concerns. According to the Food Act and 

Regulations in Malaysia, the seller must provide useful information to consumers so that they, in turn, can make 

an informed food choices. Local food manufacturers and distributors abide by the Food Regulations 1985 and 

Malaysian Food Act 1983. The act protects the public against health hazards and fraud during food preparation, 

when it on sale andthe use of food. The example of nutrients containsdeclared on a nutrition label are energy, 

protein, carbohydrate and fat. Meat is foods that require mandatory nutrition labelling under regulations number 

149,151,161 and 220[4]. 

 

 
 

Figure 1: Study area and satellite map at coordinate 1.3197580, 103.4544940 

 

The gastropods are nutritious given its protein and mineral contents. However, gastropods may contain 

heavy metals which can be harmful to human health [5]. Heavy metal pollution in the aquatic ecosystem 

recognized as a serious environmental issue. The rapid industrialization in Malaysia has led to an alarming level 

of heavy metal pollution and lately, more attention increase due to the extensive existence of metal pollution in 

the aquatic system. In various cases, the heavy metals occur in natural water bodies at levels below their toxic 

thresholds.Despitedue to the nondegradable environment, the low concentrations may pose a risk of damage 

through uptake and subsequent bioaccumulation by organisms. It cannot metabolize and these absorbed metals 

are extracted [6]. A few scientific researchers have shown that heavy metals are bioaccumulated or bio 

concentrated in a few compartments across food webs. When humans consume the accumulators, the metal bio 

accumulated must be stress out in mind to give consciousness to the point of health view. 

As shown in a review by [7], several research studies were about metal pollution wherein plants, mammals, 

invertebrates and fish were the dominant used bioindicator species. Each bioindicator represents the different 

merits for the biomonitoring of metal pollution in an aquatic ecosystem when compared to the others. 

Gastropods are more susceptible to heavy metal accumulation through food intake and absorption from the 
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environment and sometimes impose health hazard to consumers. Thus, this study was done to investigate the 

concentration of cadmium (Cd), Lead (Pb), Arsenic (Cu), Nickel (Ni) and Chromium (Cr) in cultivated 

Cerithidea obtusa at Sungai Perpat Punggor, Kampung Sungai Durian, Kukup Johor, Malaysia. The project 

hopefully can boost the side income for fishermen hence enhancePontian district to be well developed for future 

generations. 

 

 METHODOLOGY 

 

The big size of Cerithidea obtusa (3 to 4 cm) collected in August 2017 at the cultivated area, Sungai Perpat 

Punggor, Kampung Sungai Durian, Johor Malaysia and were tested as received. 

 

 
 

Figure 2: The cultivated Cerithidea obtusa surrounded by a 1-meter high fence in the 2.5-hectare 

collection area 

 

Fat Content 

Fat content determined by using Soxhlet method (Soxhlet extraction mantle 250 ml, brand ross-India). First 

of all, the round bottle flask will be placed in an oven at 105°C overnight to ensure the weight of flask is stable. 

Then, 3-5 g of the sample will be weighed to filter paper and wrap. After that, the sample will be taken into 

extraction thimble and then transferred into Soxhlet. About 250 mL of petroleum ether will be added in round 

bottle flask and take it on the heating mantle. The Soxhlet apparatus will be connected and turned on the water 

to cool them. Then, the heating mantle will be switched on. The sample will be heated and then the petroleum 

ether will be evaporated on boiling water bath. After that, the flask will dry in the oven for 1 hour at 105°C until 

the solvent completely evaporated and the flask is completely dry. After drying, the flask will be transferred 

with a partially covered lid to the desiccator to the cooling process and the weight will take again (Official 

Method 960.39, AOAC 2000). The amounts of fat content determined by different weightings: 

 

% Fat = (Weight of flask + fat) - (Weight of flask) x 100% 

Weight of dried sample 

 

Protein Content 

Protein analysis determined using the Kjeldahl method (Official method 955.04, AOAC 2000). First of all, 

about 0.5-1.0 g of the sample will be weighted and transferred into digestion flask. Then, 200 mL of 

concentrated sulphuric acid added and two tablets of Kjeldahl catalysts added too. The digestion process is for 1 

to 2 hours until the solution becomes transparent or clear. The digestion flask will be allowed to cool and 

proceed with titration. 60 mL of distilled water and 50 mL of 40% NaOH solution will be added to the solution 

in digestion tube, resulting in the formation of ammonia. The ammonia obtained will be collected in 60 mL of 

2% boric acid containing an indicator, methyl red. The content in the receiving flask titrated with 0.1 M HCl 

until solution turn to light pink. The volume titrated will be recorded and protein content will be calculated using 

given formula: 

 

% Protein   =    (A - B) x N x 1.4007 x 6.25 

            W (g) 

 

 Where A = Volume (mL) of 0.1 M HCl used sample titration, B = Volume (mL) of 0.1 M HCl used in blank 

titration, N = Normality of HCl, W = Weight (g) of sample, 14.007 = Atomic weight of nitrogen and 6.25 = the 

protein-nitrogen conversation factor. 
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Carbohydrates and Calories 

The term other carbohydratedefined as the difference between the total carbohydrate and the sum of dietary 

fiber, sugars and sugar alcohol. The total carbohydrates content calculated by subtracting the summation of the 

crude protein, total fat, moisture and dust from the total weight of the food.The calorie value for nutrition 

labeling determined by the calculation.The formula is subtracting the insoluble dietary fiber (IDF) using protein 

x 4, (carbohydrates-IDF) x 4 and fat x 9. 

 

Heavy Metal 

The heavy metal determined by atomic absorption spectroscopy (AAS). The samples sent to a private lab 

which certified by the Ministry of Health Malaysia (KKM). The test method referred to the various official 

methods used for different parameters. The first parameter tested was arsenic using the Official Methods of 

Analysis of AOAC International (AOAC 986.15). The second parameter tested was lead using the Official 

Methods of Analysis of AOAC International (AOAC 972.25). The third parameter tested was copper using the 

Official Methods of Analysis of AOAC International (AOAC 971.20). The fourth parameter tested was 

chromium using the Official Methods of Analysis of AOAC International (AOAC 968.08).The last parameter 

tested was cadmium using the Official Methods of Analysis of AOAC International (AOAC 968.08). 

 

RESULTS AND DISCUSSION 

 

Cerithidea obtusa from Malaysian waters are gastropod mollusksharvested for human food consumption but 

unfortunately the nutritional facts not made knownto the public. The cultivated Cerithidea obtusa has 

approximately 90% yield.  The mangrove tree coupled with the existing mud areas reduce the speed of wave 

contribute to its high returnand make it suitable for collection area. So far, the nutritional value of Cerithidea 

obtusa is not the focus of attention, thus consumption of these nutrient-richmollusks has not mainly studied. 

Biochemical studies are significant from the nutritional point of view. The biochemical constituents in animals 

are known to vary withsize of the animal,  season, temperature,stage of maturity and availability of food,etc. To 

commercialize the Cerithidea obtusa in Malaysia, information on nutrients values which are compulsory is fat, 

protein, carbohydrates and calories value. Information on energy value is to be expressed as kcal (kilocalories) 

per 100 g or per 100 ml of the food or package if the package contains only a single portion. Also, the energy 

value should also be given for each serving of the food as quantified on the label. Besides kcal, energy value 

expressed as kilojoule (kJ). The amount of protein, carbohydrate and fat were expressed as g per 100 g of the 

Cerithidea obtusa. 

 

Table 1: Result of energy, fat, carbohydrate and protein for 100gram serving of C. Obtusa 
 Per 100g 

Energy 283kJ or 67 kcal 

Total Fat 1.8 g 

Carbohydrate 1.5 g 

Protein 11.2 g 

 

The nutritional fact showed thattheseafood has low saturated fat. It has a good source of protein and 

potassium. Cerithidea obtusa has an excellent source of Vitamin E (Alpha Tocopherol), iron, magnesium, 

phosphorus, copper and selenium. However, the content of cholesterol is high which is not suitable for those 

who had diabetes. The results showed that Cerithidea obtusa obtains unusuall low in fat; 100g of Cerithidea 

obtusa contain only 1.8 grams of fat with slightly more unsaturated than saturated fat. Whereas for calories, a 

100-gram serving of Cerithidea obtusa provides 67 calories and maximumcalories in a dish of snails came from 

protein. 

Protein is vital for lifenutrition. The protein occurs in considerable quantity of all nutrients to form the 

components of the human body[8]. Some proteins in the flesh of four snails species recorded by [10] ranged 

from 18.66% to 20.56%. In another study by [9], the amount of protein is 6.464 % to 12.927%. While, in this 

study showed that the protein content is 11.2% or 11.2 g in 100g of meals. In term of carbohydrates, we have 

found only 1.5% or 1.5 g in 100 g of serving. In [9] found 2.902% to 7.566% carbohydrates, while in [10] 

recorded only 0.007% of 0.42%.The most significant difference between these three studies and a 

possibleexplanation for the difference in protein and carbohydrate content may be due to differences in species, 

region, diet and environment [10].  

In [9] study area, Chanda Beel at Southeast India is unique for its dense and diversified aquatic vegetation 

which may have affected the protein value of the studied samples. Whereas, in [10] study area is from Ekiti 

State, southern Nigeria. Snails constitute a significant source of animal protein for many coastal communities in 

Nigeria [10]. The popularization of mollusks as human food can also supplement the protein requirement of the 

poor inhabitants of that locality. The seafood is one of the most nutritionally balanced foods. The seafood diet 
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helps to control weight and goes a long way towards preventing heart diseases. Comparing with fish, the 

average protein content of fish approximately ranges from 8 g to 23 g per 100 grams of wet edible protein. 

 

Table 2: Test result for heavy metal content for several species of shellfish 
Parameters Pontian, Johor 

Malaysia 

Bhavanapadu, Srikakulam, 

India [4] 

Kota Kinabalu, Sabah, 

Malaysia[11] 

 

Cerithidea 

Obtusa 

Cerithidea 

Obtusa 

Cerithidea 

Teles- 

copium 

Certhidiea 

Cingulata 

Metretrix spp 

(clam) 

Amusium 

Pleuro- 

nectes 

(scallop) 

Strombus 

Canarium 

(conch) 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Lead (as Pb), 

mg/kg 

0.90 0.89 10.00 0.94 0.18-0.37 0.59-0.88 0.45-0.64 

Arsenic (as 

As), mg/kg 

Not detected 

(<0.01) 

- - - 0.95-2.89 12.81-22.10 1.98-3.07 

Cadmium (as 

Cd), mg/kg 

Not detected 

(<0.1) 

0.001 1.79 1.43 0.04-0.13 2.84-5.45 0.04-0.05 

Nickel (as Ni), 

mg/kg 

1.20 Not detected 4.77 1.79 0.81-2.15 0.9-2.23 0.37-0.55 

Chromium (as 

Cr), mg/kg 

0.90 - - - 0.47-1.69 2.20-3.39 1.19-1.94 

 

Metal bioavailability to organisms depends on distinctive aspect including biological and geochemical 

processes. The relevance of metal concentration study in an organism provides information on the bioavailable 

fraction of metal. However, the measurement of metal in tissues does not give data about the process controlling 

metal intake. The more tolerant species responded to specific metal will accumulate more metal. In contrast, the 

less tolerant species accumulate less metal or may not survive. The aquatic mollusks commonly possess very 

diverse strategies in the handling and storage of accumulated metals [11]. 

As from the result Table 2, the arsenic and cadmium content are below the detection limit. The lead 

concentration in shellfish is higher during the rainy season compared to the drought period [12]. This study 

showed that the concentration of Pb was at the middle 0.9 mg/kg and did not exceed the permissible limits as 

recommended by Malaysia Food Act 1983 (Act 281) which is 2.0 mg/ kg. The reason may be due to the sample 

collected in August which is not fall under the raining season. In Malaysia, the maximum rainfall commonly 

occurs from October to November.It is equal value to the Cerithidea obtusa from India water where the leads 

value is less than 0.1 and amount of Pbis 0.9 mg/kg.  

Unfortunately, the value of Nickel for Malaysian Cerithidea obtusa is quite high compared to Indian with 

the valueof 1.2 mg/kg. As compared to other mollusk species such as clam,scallop and conch from Sabah, 

Malaysia. The result showed thehighervalue of heavy metal like nickel, chromium, arsenic, cadmium except for 

lead content which is higher for Cerithidea obtusa (snail species). The result for Cerithidea obtusa at this area is 

below the limit of Malaysian food regulations and consider to be safe to eat as seafood. 

 

CONCLUSION  

 

The concentrations of metal in these species was concluded to have following order Ni>Cr>Pb>Cd>As. 

The heavy metals do exist in the environment, but the naturally occurring heavy metals are low in concentration 

for the Cerithidea obtusa. Whereas for nutrition fact, the Cerithidea obtusa obtained is suitable for low 

carbohydrate diet and the protein content more or less equal to protein from afish source. Hopefully, this paper 

providesuseful information regarding the nutrient content present in nutritionally essential gastropods at 

mangrove ecosystem near to fishermen jetty of Sungai Perpat Punggor, Kampung Sungai Durian, Pontian, 

Johor. The study may create awareness on the nutritional, health benefits, heavy metal content and thus enhance 

the marketability of this species in future. 
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ABSTRACT 
 

Archeological sites carrying the marks of human are the sources of information of the past having rich historical 
and cultural data. Protection of the archeological sites is essential for protection of city culture and sustainable 
urban developments. In this sense, landscaping design projects are being realized for increasing perceptibility of 
the archeological heritage by the visitors via protecting it, and improvement of the physical environment quality 
as the cultural destination points, in order to make unique historical cities important at international level 
sustainable. In this paper, the general principles and targets of the construction process for solving the issues 
arising from the existing use and circulation for protection of the archeological heritage effectively by the 
landscaping projects put in application in Turkey, the contents and form of the projects, and the methods and 
studies to be followed in the works to be performed are defined in detail. 
Within the scope of the study, Archeological Heritage Areas Landscape Design Projects aiming to improve of 
spatial quality of the archeological protection sites in Turkey increase the tourism potential of the archeological 
landscape in local and regional scales by increasing perceptibility of the archeological sites were studied.  By the 
interviews held with the project coordinators and assessment of the project result reports, the SWOT analysis 
was made to determine the contributions of the archeological site landscape design projects, whose 
implementations are completed, in the scope of the archeological heritage protection and improvement, 
presentation and exhibition and their negative aspects to be generated. The contributions of the project examples 
completed as coordinated by the Ministry of Culture and Tourism as the responsible institution for archeological 
sites in Turkey, to the readability of the urban information as the common value of the society and their effects to 
the archeological heritage were discussed developing suggestions thereon.  
KEY WORDS: Archeological Heritage, Landscape Design Projects, Turkey 
 

INTRODUCTION 
 

Archeological sites have been shaped as memory sites with various activities of people living in 
different spatial scales. Archeological landscapes as anthropogenic systems form multilayer culture structures by 
taking their shape with the restrictions and potentials of atmospheric factors and they convey information about 
the land use of the past living forms and reflect the change of the current landscape characters and identity. 
Today, archeological landscapes, which have the marks of the civilizations and cultures and are the information 
sources of the region they are located in, are faced with the physical wearing problem and the possibility to lose 
their functions with the threat of structuring within the urban area. These reasons lead to the placement of 
archeological landscapes in the focal point of historical environmental renovation studies which consist of 
various actions and strategies including the preservation, improvement, revival and cultivation. The main 
purpose of the historical civic centers that contain archeological wealth is to put efforts to transform these sites to 
quality sites appropriate to the changing living conditions and to reflect the cultural backgrounds generated by 
human communities in different periods and to add character to the region, and to convey them to the future 
generations. The protection of archeological landscapes, which hosted many cultures during the historical 
process and have survived until today, emerges as a more extensive process in comparison to the renovation of 
other urban areas and it raises the necessity to implement various renovation strategies in conjunction. In this 
context, this study scrutinized the Archeological Site Landscape Design Projects, which are coordinated by the 
Ministry of Culture and Tourism aiming to improve the spatial quality and perceptibility of the archeological 
sites in Turkey in the scope of the national and international legislations. 
 
The Legislative and Administrative Framework in the World and Turkey in the Archeological Site 
Landscape Designs: The presentation and reinterpretation of archeological landscapes, which are confined 
within the “archeological site” concept, are defined in the codes of the ICOMOS (International Council on 
Monuments and Sites) as “the disclosure of the multiple meanings, values and significance of cultural heritage” 
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(ICOMOS, 2005). Shalaginova (2008) clarified the cultural heritage administration and presentation activities as 
a “communication process” to improve public awareness for attaining public support and the presentation 
function of cultural heritage. There are principles defined in the national and international levels concerned with 
the protection and presentation of archeological landscapes. The international principles concerned with the 
preservation applications in archeological sites have been discussed and improved in the international level 
during the past 60 years. In this field, there are the codes of the “European Convention on Culture” signed on 
December 19, 1954, the UNESCO’s 1956 “the recommendation for the international principles to be 
implemented in archeological excavations”, “Venice Chart” (1964), the European Council’s the “European 
Covenant for the preservation of archeological heritages” signed first in London in 1969 and its modified form 
signed in Valetta in 1992, the UNESCO’s “the recommendations for the protection of historical sites and their 
contemporary roles” decided in Nairobi in 1976, the ICOMOS’s the “Management of Archeological Heritages” 
(1990, Lausanne), and the “Protection and Management of Underwater Cultural Heritages” (1996, Sofia). The 
archeological sites of universal value included in the World Heritage List are protected as per the codes of the 
UNESCO’s “Covenant of World Heritage” in 1972.    

The Ministry of Culture and Tourism is authorized to protect the immovable cultural and natural entities 
pursuant to 2863 Code on the Protection of Cultural and Natural Entities in Turkish legislation. For the studies to 
be conducted in the scope of the protection and exhibition in archeological sites, the “regulation on the principles 
and procedures to be followed in the renovation, restoration and conservation projects and implementations to be 
executed in archeological excavations and excavation fields” has been announced. In the said regulation, the 
methods for the protection of the excavation findings against natural and human factors are discussed and the 
protection technique details are provided. In Article 21 of the regulation, the statement is used as “the materials 
and features (adobe, mosaic, flooring, ceramics covered walls, fresco, etc.) which are inconvenient to be exposed 
shall be contained in covered protective systems by not creating unfavorable effects in the site and by avoiding 
mighty architectural solutions having a monumental characteristic on their own”, and information on the 
protection technique have been presented. In Article 31 of the Regulation, archeological sites are mentioned as 
“ruins” (Ören yeri) and the applications that are to be executed for bringing out the archeological potentials and 
tourism potentials of ruins are discussed. In this context, the general technical specification on the landscaping 
project for ruins has been issued. It has been stated that the landscaping projects encompassing structural units 
(gates, ticket offices, service and service sale units, parking lots, etc.) can be carried out by referring to the 
scientific opinion of the excavation committee, if any, with the special permit of the authorized Protection 
Region Council (KTVKK, 2005) 
 
General Technical Specification of the Archaeological Landscape Design Project defines the principles to be 
implemented in the landscape design projects that are to be prepared to open the archaeological sites for visits 
under supervision as to protect their archaeological potential, to solve problems originating from their current 
use and circulation and to fulfill the needs of the area by using the gears required by modern, technological 
developments. Projects consist of designation of the aims, principles, approaches and technics and appointing the 
management models concerned with any type of physical-spatial organizations for implementation based on the 
features of the archaeological site. It is essential that these projects (for protection purpose or others) are 
prepared based on the implementation plans. The project preparatory process included in General Technical 
Specification of the archaeological site landscape design project is shown in Table 1. 
 

MATERIALS AND METHOD 
 

In this research, landscape design for archaeological site in the scope of presentation of archaeological 
sites in Turkey was assessed. In this context, the process and design principles were scrutinized to be followed 
up in landscape design projects to be conducted in the archaeological sites in the scope of the international 
conventions where Turkey is a contracting part and national regulations. The main materials of the study 
consisted of Adıyaman Perre Antique City, Ankara Gordion Archaeological Site and Şanlıurfa Göbeklitepe 
Archaeological Site landscape design projects. The sample areas investigated in the study scope are selected 
because of their high annual visitor numbers since they are located in the regions of Turkey with different 
climatic features and are included in the UNESCO’s World Heritage List. The general information and visual 
materials concerned with the projects were acquired from the Ministry of Culture and Tourism of Turkey and the 
unit of the General Directorate of Cultural Heritage and Museums. A SWOT analysis was made on the landscape 
design projects investigated in the scope of the interviews held with the project coordinators and the collected 
data, and recommendations were made for the current situations of the archeological landscapes in Turkey.   
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Table1. The Preparatory Process of the Archaeological Site Landscape Design Project as per General 
Technical Specification published by the Ministry of Culture and Tourism of Turkey (the table has been 

generated based on the information included in the official website of the Ministry of  
Culture and Tourism.) 

 
RESULTS AND DISCUSSION 

 
Turkey has hosted many civilizations during the historical process owing to its geopolitical position and 

rich resources. Therefore, there are numerous archaeological sites left by many different civilizations in the city. 
The landscape design projects: Adıyaman Perre Antique City, Ankara Gordion Archaeological Site, Şanlıurfa 
Göbeklitepe Archaeological Site were scrutinized, aiming to improve the spatial quality of the archaeological 
sites in Turkey and to improve the tourism potential of archaeological landscape in the local and regional scale 
by improving the archaeological site perceptibility and as coordinated by the Ministry of Culture and Tourism 
and as their application completed. 

 
Adıyaman Perre Antique City Landscape Design Project: Perre Antique City, one of the five large cities of 
Kommagene Kingdom during 1st century BC, is located at 5 km. north of Adıyaman (It is located in southeastern 
Anatolia region of Turkey). There were 208 rock-cut tombs in the area which was used as a Necropolis during 
the early Roman Period. There were partial fortification walls standing up today, a Roman fountain still in use 
today and rock-cut tombs left from the city which maintained its significance during the antique period and 
Roman period (Adıyaman Provincial Directorate of Culture and Tourism).Since there were no tour routes for the 
visitors visiting Adıyaman Perre Antique City and the disabled visitors could not tour the site easily and there 
were inadequate units to answer to their rest and general needs, a necessity emerged for the preparation of a 

The Preparatory Process of the Archaeological  Site Landscape Design Project in Turkey 
Site Analysis Preliminary Project  Final Project Application 

Project 
Details Infrastructure 

Projects 
-Upper scale 
plan/project 
assessment 

-Accessibility (Upper 
scale access-
circulation) solution  

-Final solutions of 
the approved 
preliminary project  

Designation of the 
rises and 
measurements 
according to the 
approved final 
project and scale  

References, 
system and point 
details 
concerned with 
the structural 
and vegetative 
materials 
included in the 
application 
project and 
detailed 
drawings in a 
scale of  
1/20, 1/10, 1/5 
and 1/1  

Preparation of the 
infrastructure and 
installation projects 
including road, water, 
electric, gas, machinery, 
waste water, drainage, 
retaining wall, 
telecommunication, 
potable-use-irrigation 
water, fire, rain water, 
etc.  
Preparation of 
explanatory schemes, 
drawings and reports on  
canal excavation depth, 
pipe-cable diameter, 
route slope, connection 
places, etc.  
 

- Designation of 
natural resource 
values (climate, soil 
state, geology, 
hydrology, flora, 
fauna) 

- Access-
circulation, 
designs concerned 
with open spaces 
(planting project, 
hard floor material 
details) 

-Pedestrian way 
circulation within the 
archaeological site  

Appropriate 
architectural and 
engineering 
details 
Performing 
quantity takeoffs 
of structural and 
vegetative 
materials  
(plant type-height-
number, hard floor 
covering type, 
amount  

- Designation of open-
closed spaces 
(Reception center- 
service units, parking 
lots, etc.) 

-Socio-cultural 
analysis (economy, 
property, population, 
etc.) -Designing the 

urban gear 
elements  
(illumination 
elements, direction 
and informing 
plates, urban 
furniture, etc.) 
 

-Definition of trends 
and demands 

- Determination of 
the site’s potentials  
(SWOT Analysis) 

Recommendations 
regarding the 
infrastructure  

Prepared in a scale 
of 1/100, 1/200 or 
1/50  

Prepared in a scale 
of 
1/500, 1/200 
and/or 1/100  

-Opinions of the 
Excavation Director 

Prepared in a scale of 
1/5000, 1/1000, 1/500 
and/or 1/200  

-Establishing the 
necessity program 
 

Tender File Preparation  

- Performing quantity takeoff to be the base of approximate cost estimation 
- Preparation of the site list to be the base of approximate cost estimation 
- Issuing the special technical specification draft to be the base of the application  

 
Work Delivery 
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landscape design project and a tender was lodged and prepared for the project execution work and was approved 
by the authorized protection region board. The tender for the application work was lodged by Adıyaman Special 
Provincial Administration based on the prepared projects. With the completion of the visitor reception center in 
the project scope, it was aimed that a box office, café and terrace, restrooms, security-custodian and cine-vision 
rooms will be put into service and a security system will be established with cameras, city furniture, walking 
trails with timber travers flooring, observation and resting terraces, sitting benches, garbage cans, information 
and direction boards etc. and the visiting comfort will be improved (Fig.1-3). 

   
Figure1. The walking trail with its application completed in the project scope (travers bordered, cut 
concrete plate stones)    
Figure 2. The shading components positioned along the antique city visitor center route   
Figure 3. The parking lot and vehicle road built for visitors in the area remaining out of the 
Archaeological Site (interlocking paving concrete plate stones were used) (Archive of Ministry of Culture 
and Tourism of Turkey) 
 
Ankara Gordion Archaeological Site Landscape Design Project: Gordion is one of the most important 
archaeological sites of the antique world and it is known to be the capital of Phrygia during the first 1000 years 
BC and to be the throne center of the most renowned Phrygia King Midas who ruled towards the end of the 8th 
century BC (Middle Phrygia period) (Museum of Anatolian Civilization). Gordion had a great significance in the 
east-west direction since it was situated on a busy trading road starting at Ephesus by the Aegean shores and 
passing through Phrygia land and extending till Mesopotamia. It had maintained its importance militarily and 
commercially owing to its position on this strategic route (Umar, 1982). Pieces with a width of more than 6m of 
a crucial antique road were uncovered as a result of uninterrupted excavations that started in 1950s. The best 
protected part of this road situated at the southeast near Mida Tumulus between two stone curbs as its surface 
covered with gravelly sand.  

Excavations started at the beginning of 1950s and continued uninterruptedly until today in Gordion 
situated in Yassıhöyük Village, Polatlı County, Ankara City and served as the capital of Lydia. More than ten 
thousands of cultural properties from this place, where life continued uninterruptedly since the Old Bronze Age 
till the end of Roman Period, have been exhibited as a result of the excavations (URL 1). The Ministry of 
Culture and Tourism prepared the landscape design project including the visitor reception center as well due to 
the inadequacy of the units to answer the rest and general needs of the visitors and since the visitors could not 
tour the area comfortably in Gordion Archaeological Site and it was approved by the authorized region board. In 
this context, the application studies of the work “Gordion Museum Restoration, Exhibition Organization and the 

Archaeological Site Landscape Design” started on 28.11.2013. In the scope of the said work, there are a visitor 
reception area and parking lot, security system and unit, walking trails and environmental gear elements; and 
providing effective visit means has been aimed in the applied project (Fig 4-6). 

 

 
Figure 4-5. The reception center erected in the scope of Gordion Archaeological Site Landscape Design 
Project 
Figure 6. King Midas Tumulus entry road (granite block stones were used) and the renovated retaining 
wall at the entry direction (Archive of Ministry of Culture and Tourism of Turkey) 
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Şanlıurfa Göbeklitepe Archaeological Site Landscape Design Project: Göbeklitepe Archaeological Site 
situated at 18km northeast of Şanlıurfa City (It is located in southeastern Anatolia region of Turkey) center near 
Örencik Village hosts the oldest known temple in the world and has been included in UNESCO Tentative World 
Heritage List since 2011 owing to this property. It was understood that the area was a cultural center dated back 
to 12000 years ago as a result of the excavations made by Prof. Klaus Schmidt since 1995 (General Directorate 
of Cultural Assets and Museums).  

General Directorate of Cultural Assets and Museums has prepared a 3-stage landscape design project at 
Göbeklitepe Archaeological site which has become one of the important areas in Şanlıurfa owing to all these 
features and the site was delivered on 16.01.2014 and the said project started to be applied. New arrangements 
have been made at the visitor reception center in the scope of the project. Two more areas have been defined on 
the road leading to the excavation area namely the first reception square and the entry square. Moreover, shading 
elements were used for the visitors in this area including a box office, toll gates and a security unit. The visitors 
entering the archaeological site through here will be transported to the entry square situated at the upper level by 
ring vehicles waiting at the parking lot and they will visit the area.  
There is a camera monitoring room and a small sale kiosk for the visitors at the entry square situated at the upper 
level in the project. Travers was used on the tour roads situated around the visiting area (Fig 7-9). 
 

 

Figure 7. The hiking trail and the shading elements situated on the archaeological site entry route  
Figure 8. The visitor reception center situated within the archaeological site  
Figure 9. The hiking trail situated within the archaeological excavation area (Archive of Ministry of 
Culture and Tourism of Turkey) 
 

Antalya Perge Archaeological Site Landscape Design Project: Perge was one of the largest cities of Pmphylia, 
which was an important antique settlement area in southwest Anatolia, and it situated near Murtuna Village at 18km 
east of Antalya between Düden and Aksu Creeks and 2 km. away from Antalya-Alanya Highway. Today, Perge 
archaeological site has a typical Roman city appearance due to its spatial organization and structuring character 
(Erdogan, 2006). It has the fundamental features of the settlement areas of the 2nd and 3rd centuries AD with its 
provincial texture and monumental structures. The city is divided into four main sections by two large colonnaded 
avenues at the north-south and east-west directions. The antique city consists of the city ramparts surrounding the 
city, an acropolis at the north, temples at the south, a theater situated on the brow at the southeast, an agora 
surrounded by colonnaded roads, a stadium between the city ramparts and theater, bathhouses at the north and south 
and Nympheum (an antique fountain) section and structures at the western square. The other important monuments 
in Perge are palestra, northern bathhouse and two basilica structures situated at the northwest of the city. There is a 
necropolis out of the eastern and western doors (Erdogan, 2006).   

New reception units have been established consisting of units for the visitors’ needs by changing the 
current entry place in the scope of the landscaping studies in Perge archaeological site included in UNESCO’s 
Tentative World Heritage List (Fig 10-12). 
 

Figure 10. The entry square and parking lot built outside of the archaeological site limits  
Figure 11. The archaeological site pedestrian entry road (basalt-marble cut stones were used.) 
Figure 12. The detail of the shading positioned on the entry road (Archive of Ministry of Culture and 
Tourism of Turkey)  
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Considering the examples of the reviewed archaeological site landscape design projects, whose 
applications have been completed, it was seen that the use of structured analyses and provincial gear elements 
were prioritized including the immediate vicinity-area-interior area circulation system and the reception and 
service units in the scope of the spatial organization in the completed designs. By the interviews held with the 
project coordinators and assessment of the project result reports, the SWOT analysis was made to determine the 
contributions of the archeological site landscaping projects, whose implementations are completed, in the scope 
of the archeological heritage protection and improvement, presentation and exhibition and their negative aspects 
generated/to be generated (Table 2). 
 

Table 2. SWOT Analysis of Landscape Design Projects for Archaeological Sites in Turkey (Ören Yeri) 

 
CONCLUSION 

 
Some recommendations were made for improving the influence areas of the implemented projects 

selected in the study scope and attaining sustainability for the protection of archeological heritage.  
Considering the examples analyzed in the research scope, the structured analyses are remarkable for 

fulfilling the visitors’ needs and improving the legibility of the archaeological sites. However, it is seen that 
vegetative design resolutions completing the landscape designs are incomplete. The vegetative texture is crucial 
for the understanding of the relationship of the past cultures established with the natural environment. 
Establishing the ecological balance as well as the indigenous plant species and their symbolic meanings is 
significant for correlating the present and future. On the other hand, whereas the plant selection varies based on 
the geographical and climatic data in landscape design projects, there are some constrictions in the use of plants 
in archaeological sites. In general, archaeological sites are barren and dry areas suffering from water inadequacy 
and lack of maintenance especially during summer months. Hence, landscape design projects to be prepared by 
using natural plants in these areas have gained significance. In the vegetative designs to be made in 
archaeological sites in the scope of the reviewed examples in this context; attempting to form a background 
effect as not to compete with the archaeological ruins, emphasizing the ruins and assisting visitors for routing, 
establishing a connection point between the walking trails and ruins, establishing inspection points, establishing 
natural drainages should be aimed (Tuna, 2015). 

Furthermore, the use of ornamental plants should be avoided by considering that they may spoil the 
cultural identity of the area. Vegetation, structural elements and gear elements must be plain and should not 
compete with the monuments. Unique, unmatched features of each archaeological site should be preserved and 
the use of conflicting elements should be balanced. The scale, form, color and texture variations and new 
interventions/designs should be able to be distinguished from their originals. The archaeological sites should be 
integrated with the environmental landscape features.  

An “archeological site protection-improvement plan” should be prepared under the management of an 
expert team with extensive participation for sustainable protection of archeological heritage existence defining 
the implementation decisions on the spatial and functional use forms that are to be suggested in the archeological 
site.  An “archeological site protection-improvement plan” should be prepared under the management of an 
expert team with extensive participation for sustainable protection of archeological heritage existence defining 
the implementation decisions on the spatial and functional use forms that are to be suggested in the archeological 
site.  An “archeological site management plan” should be prepared defining the legislative framework concerned 
with the institutional and administrative sustainability of archeological heritages both for today and for the 

Strenghts Weaknesses 
Accessibility-availability, improvement   The structural components’ inability to comply with the regional 

climatic conditions 
An opportunity for convenient visits with urban furniture The lack of plant landscaping projects   
Development of exhibition-presentation means for urban 
information accumulation  

The use of species not complying with the regional climatic 
conditions 

Improvement of urban prestige area potential in terms of 
silhouette-view  

Unsupervised irrigation-maintenance studies 

Improvement of cultural tourism potential with the accessibility-
informing functions 

The failure to meet open-green area needs 

Providing an opportunity for controlled vehicle and pedestrian 
visits 

The risk of the deterioration of the silhouette-view, visual-aesthetic 
values of archeological sites due to the used structural components 

Opportunities Threats 
A recreational potential for fulfilling daily, weekend relaxation 
and site-seeing needs 

The possibility of archeological ruin damages by structural 
components 

Inclusion of structural components to provide in situ exhibition-
presentation of archeological heritage 

The case of lowering the perceptibility of archeological entities with 
the color, scale and form of the used structural components 

Structural solutions protecting archeological heritages against 
natural environmental conditions 
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future, and an “archeological site management unit” should be established with the property of the archeological 
site supervision-administration mechanism.    
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ABSTRACT 

 

The study analyzed total and fractional concentrations of Cd, Cr, Cu, Mg, Pb and Zn in water and bed sediment samples 

collected monthly from fish ponds amended with chicken manure for one year. Four treatments in triplicate were used 

and the fish ponds were constructed directly under chicken sheds and all the ponds had a stocking density of 8 

fingerlings/m2 and a stocking ratio of 3 (Nile Tilapia):1(Catfish). Treatment 1 (T1) had a chicken density of 2000 

birds/ha while Treatments 2 and 3 had chicken densities of 3000 and 4000 birds/ha respectively. Treatment 4 (T4) 

served as the control and had no chickens. Fish in T1, T2 and T3 fed on chicken manure and spilled feed that fell into 

the ponds while fish feed applied at 5% of fish body weight was given to fish in T4. Metal concentrations in chicken 

manure, water and sediments were determined monthly with Flame Atomic Absorption Spectrophotometry (FAAS) 

after wet acid digestion. The profile of mean total metal concentration in each treatment was Mn>Zn>Cu>Pb>Cr>Cd. 

Mean chromium concentrations in water for all the treatments exceeded the UNEP limit for freshwater fish culture 

while copper concentration exceeded the limits in T3 which received the highest chicken waste loading. Sequential 

extraction was carried out and Cd concentration was highest in the organic matter bound (OMB) fraction and lowest in 

the water soluble (WS) fraction. Cr concentration was highest in the oxide bound (OB) fraction in all the treatments 

while Cu was mainly associated with the OB and residual fractions. Pb on the other hand, was concentrated more in the 

OMB, OB and carbonatic fractions in all the treatments while Zn was predominant in the OB and carbonatic fractions 

with relatively insignificant amounts in the WS fraction.  

KEYWORDS: total metals, pond, fractions, sequential extraction 

 

INTRODUCTION 

 

Trace metals easily get into animal feedstuff and are consequently discharged during excretion and defecation. 

Thus, sewage and animal manure serve as sources of trace metals in water bodies either when applied directly or via 

surface runoff when used as soil manure. A study analyzed some poultry feed samples for aflatoxins and trace metals 

and found high levels of Zn, Cu, Mn and Fe in the samples and concluded that levels of Pb in most of the samples 

exceeded the permissible limit of <1 mg kg-1 in the United Kingdom[1]. Another study found that Pb and Cd 

concentrations were higher than European recommended levels in Bulgarian feedstuffs and feed given to pigs and 

poultry[2]. Poultry manure in Jiangsu province, China, have been reported to have Cu concentrations as high as 1726.3 

mg kg-1[3]. Chicken-fish farming (CFF) involves the combination of chicken and fish farming such that wastes from 

chicken becomes input for fish growth. Chicken manure undergoes microbial decomposition in the fish pond water 

releasing nutrients like nitrogen, phosphorus, calcium, magnesium, copper, zinc and iron [4]. Thus, there is the distinct 

possibility of trace metals accumulating in the chicken-fish system and being transferred to man when fish grown in 

such systems is consumed. Trace metals are partitioned between water, sediments, suspended solids and aquatic biota 

on entry into waterbodies and they tend to accumulate more in sediments than in water and aquatic organisms[5]. Fish 

ingests particulate matter in bottom and suspended sediments and this is a pathway for metal accumulation in fish. The 

ingestion of metal laden particulate matter affects the growth and reproduction of fish and consequently, the health of 

human consumers of fish [6]. Trace metals adsorbed on sediments are easily remobilized into the water column 

depending on factors like pH, concentration etc. This study assesses the total trace metal concentrations in water and 

sediments from fish ponds under 1-year integration with chicken. Metal partitioning in dissolved and particulate 

fractions of water was determined while sequential extraction was carried out to determine metal concentrations in soil 

fractions and these were compared to total metal concentrations.  

 

MATERIALS AND METHODS 

 

Experimental site and design. The Fish Farm of the National Institute for Freshwater Fisheries Research (NIFFR), 

New Bussa was the experimental site. Four treatments in triplicate were used for the experiment consisting of twelve 

earthen fish ponds (dimension; 5x4x1.5 m each). Nine chicken sheds (floor area; 2m x 1m each) were constructed over 

the ponds with wood and wire mesh was also used to cover the sides of each shed. The floors were constructed with 

iron rod mesh to enable faecal droppings and spilled feed fall directly into the ponds without hindrance.  The sheds were 

at a height of 1m above the ponds. The treatments were; treatment 1 (T1) – pond integrated with four laying chickens, 
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treatment 2 (T2) – pond integrated with six laying chickens, treatment 3 (T3) – pond integrated with eight laying 

chickens and treatment 4 (T4) – control without chicken. The layout of the experimental design is shown in Table 1. 

 

Table 1. Layout of the Experimental Design 
Treatments Replicates Number of Chickens Chicken density/ha 

T1 T1R1 Four chickens over the pond  2,000 Laying Chickens/ha 

T1R2 Four chickens over the pond  

T1R2 Four chickens over the pond  

T2 T2R1 Six chickens over the pond  4,000 Laying Chickens/ha 

T2R2 Six chickens over the pond  

T2R3 Six chickens over the pond  

T3 T3R1 Eight chickens over the pond 6,000 Laying Chickens/ha 

T3R2 Eight chickens over the pond 

T3R3 Eight chickens over the pond 

T4 T4R1 Control – without integration Nil  

T4R2 Control – without integration 

T4R3 Control – without integration 

 

Oreochromis niloticus (Nile tilapia) and Clariasgariepinus (catfish) were stocked in each pond at a 3:1 ratio and a 

stocking density of 8 fingerlings/m2. 20 week-old point-of-lay chickens (Nera Brown strain) were used for the 

experiment and their progress was monitored. Fish in T1-T3 fed on manure and spilled feed that fell into the pondshile 

fish in T4 was given fish feed at 5 % body weight. The chickens were given commercial layers mash. Vitamin-mineral 

supplements and antibiotics were given to the chicken regularly for additional nourishment and for the prevention and 

cure of diseases. The chickens were also dewormed and vaccinated appropriately. The study lasted 12 months. 

 

Determination of daily manure and spilled feed application rates  

Thick waterproofs were used to cover the underneath of each chicken shed for a period of 24 hours weekly. Chicken 

droppings and spilled feed were collected on different waterproofs and weighed to give the 24 h manure and spilled 

feed loading rates. The average of these daily measurements in a month gave the daily manure and feed application 

rates per month for T1-T3. 

 

Quality Assurance. Glassware, plastic containers, crucibles, pestle and mortar were washed with liquid soap, rinsed 

with distilled-deionised water and then soaked in 10% HNO3 solution for 24 hrs. They were re-washed with distilled-

deionised water and dried in a Gallenkamp drying oven at 80 °C for 5 h. Analar grade chemicals were used and 

triplicate digestion and analyses were done. The Flame Atomic Absorption Spectrophotometer (FAAS) was calibrated 

with multi-element standard Solution (MESS) and the calibration standards were analyzed after 10 sample runs to 

ensure that the instrument remained calibrated. 

 

Sampling of ponds. Collection of water samples was done with acid washed polyethylene bottles from 5 points on each 

pond (depth, 10cm). The samples were mixed to give a composite sample followed by acidification with concentrated 

HNO3 at 1.5 cm3 L-1 [7] and refrigerated pending analysis. Sediment samples were collected with acid washed 

polyethylene corer at a depth of 0 – 5 cm. Extraneous materials were removed from sediment samples. The samples for 

trace metal analyses were oven dried at 110 oC. Dry sediment samples from each treatment were ground into fine 

powder with acid washed plastic mortar and pestle and were passed through 0.2 mm sieve. They were kept in corked 

dry acid washed polyethylene bottles at ambient temperature, prior to analyses.  

 

Metal fractionation in samples. Fractionation of water samples was done as follows[8,9]: 

Fraction I (Dissolved): 1000 cm3 of water sample was collected and 500 cm3 was filtered through 0.45µm pore diameter 

cellulose membrane filter. The filtrate was stored at 4 °C until it was analyzed for dissolved metals. 

Fraction II (Total): The remaining 500 cm3 of water sample from fraction I was used for total metal analysis. Fractions I 

and II were acidified with conc. HNO3 and refrigerated pending analysis. 

Fraction III (Particulate): The particulate matter retained on the 0.45 µm filter paper was oven-dried at 45±5 °C to 

constant weight and stored at 4 °C before being digested and analyzed for particulate metals. 

Sediment samples were subjected to a six step sequential extraction (SE) using a modification of the method by [10] 

which divided them into six fractions; water soluble (WS), exchangeable, Fe and Mn oxide-hydroxide bound or 

reducible (OB), organic matter bound or oxidisable (OMB), carbonate bound or acid soluble (carbonatic) and residual 

or silicate bound fraction (residual) fractions. Each extraction step was followed by centrifugation of the resulting 

sample for 15 min at 4500 rpm [11]. Supernatants were collected with pipette and passed through Whatman no. 42 filter 

paper. The residues were then washed with distilled-deionized water, vigorously shaken and centrifuged for 15 minprior 

to the next extraction. Excessive solubilization of solid materials was avoided by keeping rinse water volume at a 

minimum. Metal (Cd, Cr, Cu, Mn, Pb and Zn) concentrations were determined by analyzing the extracts collected with 

FAAS. 

Digestion of samples for total metal determination. Unfiltered water samples, filtrates obtained by filtration and 

particulate matter retained on the 0.45 µm membrane filters were all digested with 20 cm3 of concentrated HNO3 at 100 
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ºC for 6 h to almost dryness in a Teflon beaker. The metals were recovered with 20 cm3 of 1 % HNO3 and the solution 

was centrifuged and decanted. The supernatant was then transferred into a 50 cm3 volumetric flask, cooled and made up 

to mark with distilled-deionised. Portions of this solution were analyzed for metal contents. Sediment samples for total 

metal determination were digested according to [12]. 2 g of sediment sample was placed into a beaker followed by the 

addition of 9 cm3 of concentrated HNO3 and 3 cm3 of concentrated HCl respectively. The beaker was placed in a 

microwave oven and digested at 700 W for 5 min in order to reach 180 °C. It was then digested at 500 W for 10 min to 

maintain a temperature of 180 °C. The sample was allowed to cool followed by centrifugation at 3500 rpm for 5 min. 

The extract was removed with pipette and filtered with Whatman no. 42 filter paper into a 25 cm3 volumetric flask and 

made up to mark with distilled/deionised water prior to analysis [8]. 

 

RESULTS AND DISCUSSION 

 

The mean daily manure application rates (DMAR) into each treatment for all the months during the experiment are 

shown in Figure. DMAR depends on the feed consumption by chickens because higher feed consumption translates to  

 

 
Figure 1. Mean daily manure loading rates for the 12 months 

 

higher manure production. DMAR was highest (192.064±1.840 g day-1) in the month of September and lowest 

(183.266±9.270 gday-1) in June for T1. For T2, it was highest in September (300.449±5.428 gday-1) and lowest in 

January (286.544±2.760 gday-1). For T3, it was highest in August (404.838 ±10.594 g day-1) and the lowest in January 

(385.518 ±6.754 g day-1). DMAR was significantly higher (P<0.05) in T3 compared to T1 and T2 but was similar 

(P>0.05) across the months within each treatment. DMAR values in T3 (integrated with eight chickens) were 

effectively double the values obtained in T1 (integrated with eight chickens) across the months. 

The daily feed application rates (DFAR) are shown in Table 2. DFAR for the integrated treatments depends on chicken 

activity. The higher the activity of the chickens, the higher their ability to spill feed and this translates to higher DFAR. 

 

Table 2. Mean Daily Feed Loading Rates (g day-1) 
Month Integrated Treatments (spilled chicken feed) Control (fish feed) 

T1 T2 T3 T4 (5% of body weight) 

1 11.630 ±1.824 17.850 ±0.636 24.265 ±1.506 91.680 

2 11.505 ±1.084 16.870 ±1.504 24.165 ±1.791 260.470 

3 11.738 ±0.961 15.984 ±1.126 23.374 ±1.387 522.920 

4 11.970 ±0.692 17.045 ±0.915 24.715 ±1.087 646.800 

5 10.385 ±1.457 16.530 ±0.768 24.698 ±1.207 854.250 

6 10.528 ±1.306 16.805 ±0.462 24.563 ±0.731 1248.600 

7 12.354 ±0.918 16.852 ±0.357 24.522 ±1.256 1518.900 

8 13.485 ±0.902 16.343 ±0.641 24.373 ±1.504 1856.524 

9 13.583 ±0.359 17.123 ±0.864 22.130 ±1.139 2106.870 

10 14.074 ±0.399 18.628 ±0.794 25.326 ±0.956 2350.653 

11 13.930 ±1.099 19.266 ±1.182 27.663 ±1.070 2692.724 

12 14.009 ±0.495 18.650 ±0.575 26.506 ±1.269 3001.220 

 

In T3, DFAR values differed significantly (P<0.05) from those of T1 and T2 and this is due to the higher chicken 

density in T3. For T4, DFAR was the fish feed quantity determined as 5% of fish body weights obtained from sampling 

and weighing of fish. 

Figure 2 shows mean metal concentrations in fish and chicken feed.  
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Figure 2. Mean Metal concentrations in chicken feed and fish feed samples 

 

Range of values for metal concentrations in chicken feed were; 0.137 – 0.150 for Cd, 0.321 – 0.552 for Cr, 3.110 – 

5.223 for Cu, 0.623 – 0.917 for Pb, 75.280 – 95.227 for Mn and 65.285 – 77.270 mg kg-1 for Zn. Mean Mn and Zn 

concentrations were similar (P>0.05) but significantly different (P<0.05) from mean Cd, Cr, Cu and Pb concentrations. 

The descending order for metal concentrations in chicken feed was Mn>Zn>Cu>Pb>Cr>Cd across the months. 

Cd in fish feed ranged from 0.435 to 0.744 mg kg-1 while Cr ranged from 1.688 to 3.114 mg kg-1. Cu had a range of 

3.641 – 5.662, Pb 1.743 – 3.300, Mn 18.310 – 21.465 and Zn, 76.905 – 88.713mg kg-1. Zn concentrations were 

significantly higher (P<0.05) than the concentrations of other metals in fish feed. The general profile for metal contents 

in fish feed across the months was Zn>Mn>Cu>Pb>Cr>Cd 

Mean metal concentrations in chicken manure samples in the three integrated treatment are shown in table 3.  

 

Table 3. Mean metal concentrations in Chicken manure samples (mgL-1) 
Treatments Cd  Cr  Cu  Mn Pb Zn  

T1 0.258 ±0.032 0.675 ±0.093 15.941 ±1.628 131.632 ±3.554 1.931 ±0.269 95.310 ±4.268 

T2 0.249 ±0.031 0.709 ±0.087 15.435 ±1.645 131.019 ±4.203 1.889 ±0.185 97.770 ±2.757 

T3 0.253 ±0.027 0.670 ±0.095 15.516 ±1.621 130.436 ±2.413 1.978 ±0.220 96.461 ±3.031 

 

There was wide variation in ranges for Cd, Cr, Cu and Pb concentrations in T1 with values of 0.200 – 0.318, 0.541– 

0.865 and 12.075 – 17.480 mg kg-1respectively.Ranges for Pb, Mn and Zn concentrations were 1.610 – 2.311, 125.800 

– 135.480and 88.160 – 100.274 mg kg-1 respectively. 

In T2, range of values for metal concentrations were: Cd 0.210 – 0.311 mg kg-1; Cr 0.600 – 0.850 mg kg-1; Cu 12.054 – 

17.370 mg kg-1; Pb 1.631 – 2.272 mg kg-1; Mn 120.104 – 135.232 mg kg-1 and Zn 92.730 – 101.230 mg kg-1. Metal 

concentration ranges in T3 were: Cd 0.216 – 0.305 mg kg-1, Cr 0.536 – 0.871 mg kg-1, Cu 12.101 – 17.970 mg kg-1, Pb 

1.640 – 2.326 mg kg-1, Mn 125.300 – 134.531 mg kg-1and Zn 91.580 – 100.418 mg kg-1. Mean Mn concentration were 

significantly higher (P<0.05) than the mean concentrations of other metals in all the treatments while mean Cd 

concentrations were significantly lower (P<0.05). The descending order for metal concentrations in fresh chicken 

manure samples in the treatments was Mn>Zn>Cu>Pb>Cr>Cd across the months. 

Table 4 shows the mean total, particulate and dissolved metal concentrations in water samples under the four 

treatments. 

 

Table 4. Mean total, particulate and dissolved metal concentrations in water samples (mgL-1) 
Treatments Parameter  Metal concentrations 

  Cd  Cr  Cu  Mn Pb Zn  

T1 Total 0.039 ±0.018 0.065 ±0.037 0.378 ±0.180 1.996 ±1.569 0.071 ±0.051 0.428 ±0.278 

 Particulate 0.016 ±0.008 0.026 ±0.015 0.245 ±0.112 1.259 ±0.970 0.043 ±0.031 0.278 ±0.175 

 Dissolved 0.024 ±0.011 0.039 ±0.022 0.133 ±0.069 0.737 ±0.604 0.030 ±0.020 0.150 ±0.104 

T2 Total 0.051 ±0.025 0.074 ±0.043 0.553 ±0.279 2.962 ±2.375 0.085 ±0.061 0.613 ±0.407 

 Particulate 0.019 ±0.008 0.029 ±0.017 0.343 ±0.179 1.819 ±1.463 0.053 ±0.038 0.355 ±0.233 

 Dissolved 0.033 ±0.016 0.045 ±0.026 0.210 ±0.102 1.144 ±0.921 0.032 ±0.023 0.258 ±0.174 

T3 Total 0.069 ±0.037 0.095 ±0.053 0.860 ±0.484 4.231 ±3.563 0.132 ±0.103 0.882 ±0.587 

 Particulate 0.031 ±0.017 0.037 ±0.020 0.602 ±0.361 2.631 ±2.290 0.086 ±0.066 0.506 ±0.352 

 Dissolved 0.038 ±0.019 0.058 ±0.033 0.250 ±0.138 1.598 ±1.279 0.046 ±0.037 0.376 ±0.236 

T4 Total 0.042 ±0.020 0.055 ±0.033 0.168 ±0.093 0.472 ±0.379 0.066 ±0.050 0.335 ±0.224 

 Particulate 0.020 ±0.009 0.026 ±0.014 0.105 ±0.058 0.298 ±0.245 0.043 ±0.032 0.190 ±0.125 

 Dissolved 0.023 ±0.011 0.029 ±0.018 0.064 ±0.035 0.174 ±0.136 0.023 ±0.018 0.145 ±0.099 
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Total Cd concentrations in T1 and T4 were similar (P>0.05) but were significantly lower (P<0.05) than the 

value for T3. Cd concentration and manure loading were positively correlated (T1 r = 0.340; T2 r = 0.125; T3 r = 0.717, 

P<0.01). There’s significant positive correlation (P<0.01) between feed loading rate and Cd content of water in T1 (r = 

0.708) and T4 (r = 0.932). Correlation coefficients for T2 and T3 were 0.484 and 0.493 respectively. Particulate and 

dissolved Cr were significantly different (P<0.05) in T1, T2 and T3 but were similar (P>0.05) in T4. Cr concentration 

and manure loading were positively correlated (T1 r = 0.406; T2 r = 0.150; T3 r =0.732, P<0.01). Feed loading was 

positively correlated with Cr concentrations in water (T1 r = 0.767 significant at P<0.01; T2 r = 0.590, significant at 

P<0.05; T3 r = 0.508; T4 r = 0.979, P<0.01). Total Cu was significantly affected (P<0.05) by the treatments with T3 

having the highest values and T4 the lowest. Cu concentration and manure loading were positively correlated (T1 r = 

0.445; T2 r = 0.091; T3 r =0.671, P<0.05). There’s also significant positive correlation (P<0.01) between feed loading 

rate and Cu content of water in T1 (r = 0.722) and T4 (r = 0.961). Correlation coefficients for T2 and T3 were 0.471 and 

0.417, respectively. Pb concentration and manure loading were positively correlated (T1 r = 0.441; T2 r = 0.155; T3 r = 

0.835, P<0.01). Feed loading rate and Pb content of water in T1 had significant positive correlation (r = 0.800 at 

P<0.01), T2 (r = 0.649 at P<0.05) and T4 (r = 0.996 at P<0.01). Correlation coefficient for T3 was 0.563. Manure 

loading significantly affected Mn concentration (P<0.05)and the final value in T3, which received higher manure 

loading, was much higher than that of T4 which received only fish feed. Mn concentration and manure loading were 

positively correlated (T1 r = 0.512; T2 r = 0.149; T3 r =0.843, P<0.01). There was significant positive correlation 

between feed loading rates and Mn concentrations in all the treatments, T1 (r = 0.799) and T1 (r = 0.991) at P<0.01; T2 

(r = 0.667) and T3 (r = 0.589) at P<0.05. Total Zn concentration was significantly higher (P<0.05) in T3 compared to 

other treatments. Zn concentration and manure loading were positively correlated (T1 r = 0.451; T2 r = 0.161; T3 r 

=0.797, P<0.01). There was significant positive correlation between feed loading rate and Zn content of water in T1 (r = 

0.811 at P<0.01), T2 (r = 0.610 at P<0.05) and T4 (r = 995 at P<0.01). Correlation coefficient for T3 was 0.512. 

Mn concentrations were highest in all the treatments compared to other metals followed by Zn while Cd had the lowest 

concentrations overall. There was a general increase in metal concentrations with increasing chicken waste loads and 

total Cd and Cr concentrations in water increased with increasing manure and spilled feed loading. In all the treatments, 

higher Cd and Cr concentrations were recorded in the dissolved fraction than in the particulate fraction. These results 

are at variance with the results obtained by [13] who found higher Cd, Cr, Pb and Zn concentrations in the particulate 

fraction of water samples. An experiment in sewage fed fish ponds of Eastern Kolkata, Indiato determine trace metals in 

water, sediment and fish samples, concluded that trace metals existed mostly in particulate phase (60–80%) and had the 

profile Fe>Al>Mn>Zn>Pb>Cu[5]. However, Cu, Pb, Mn and Zn concentrations were higher in the particulate fraction 

than in the dissolved fraction of water in this study. Initial total Cr was lower than the UNEP limit of 0.05 mgL-1 in 

freshwater[14]. Mean Cr concentrations in the treatments exceeded this limit even in the control treatment which 

received only compounded fish feed. The UNEP limit of 1.0 mgL-1 for Cu was not exceeded in T3 which received the 

highest inputs of chicken wastes while the total Pb and Zn limits of 0.1 and 0.5 mgL-1, respectively, were exceeded in 

all the treatments. 

Table 5 shows the results of from total metal analysis in the sediment samples. Manure application substantially 

increased total metal concentrations in the sediment and mean total Mn concentrations were considerably higher than 

those of the other metals. This was probably due to the fact that initial Mn concentrations in the sediments were 

considerably higher than those of the other metals. In addition, inputs into the system increased the level of Mn with the 

integrated treatments having higher Mn levels due to the higher Mn content in chicken manure. The profile of mean 

metal concentration in each treatment was Mn>Zn>Cu>Pb>Cr>Cd. This profile is not very different from the results of 

[5], who concluded that total metal concentrations in sediments for the East Kolkota sewage-fed ponds had the profile: 

Al>Fe>Mn>Zn>Cu>Ni>Cr>Pb>Co. An investigation of the nutrient status and load of pollution for Cu, Zn, Fe, Mn, Pb 

and Cd  in the sediment of municipal sewage fed Jagannath canal, India concluded that trace metal concentrations had 

the profile: Fe>Mn>Zn>Cu>Pb>Cd[15]. This profile is similar to the profile of metal concentrations in sediments of 

this study. The USEPA threshold effects limits for metals in sediments are: Cd 0.676, Cu 18.7, Pb 30.2 and Zn 124 

mgkg-1[16]. Mean concentrations of these metals in the sediment samples were below the limits. 

 

Table 5. Mean total metal concentrations in sediments (mgkg-1, dry wt.) 
Treatments Metal concentrations 

 Cd  Cr  Cu  Mn Pb Zn  

T1 0.341 ± 0.128 2.168± 0.504 11.397 ±4.374 166.819 ±24.574 4.047±1.317 61.725 ±14.689 

T2 0.402±0.188 2.329±0.736 12.630 ±5.427 176.696 ±29.021 4.589±1.732 57.126 ±20.269 

T3 0.514±0.258 2.499 ±0.856 14.014 ±6.291 197.364 ±41.662 5.127±2.224 66.159 ±20.261 

T4 0.324±0.113 2.222 ±0.716 7.692 ±0.316 141.864 ±13.207 3.7941 ±0.142 50.949 ±10.368 

 

Total trace metal concentration is a poor indicator of metal bioavailability but existing permissible limits of trace metals 

are based on total concentrations. The USEPA limits (thresholds effects levels) for sediments is Cd 0.676, Cu 18.7, Pb 

30.2 and Zn 124 mg kg-1. Metal concentrations in the sediments of this study did not exceed any of these limits except 

final Cd and Cu concentrations in the sediments of T2 and T3. Total metal concentrations in wastewater-fed fishpond 

sediment have been reported as Zn 502.8 ± 91.0 mg kg-1, Mn 369.0 ± 14.15 mg kg-1 and Pb 210.4 ± 30.97 mg kg-1[17]. 

These values were higher than the values obtained in this study. Results of total metal concentrations in the sediment 
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samples of this study indicates that total metals in the sediments were much higher than total metal concentrations in the 

water samples across the treatments. 

Table 6 shows mean metal concentrations in the sediment fractions. In all the treatments, significantly higher (P<0.05) 

concentrations of Cd was observed in the OMB fraction than in other fractions. Significantly higher (P<0.05) 

concentrations of Cr was also observed in the OB fraction compared to other fractions. In all the treatments, Cu 

concentrations in OB fraction was similar (P>0.05) to those in the residual fraction but was significantly higher 

(P<0.05) than concentrations in other fractions. Pb was more concentrated (P<0.05) with the OMB fractions of all the 

treatments while Mn was more concentrated (P<0.05) in the carbonatic fraction forT1-T4. Significantly higher (P<0.05) 

concentrations of Zn was observed in the OB fraction in all the treatments. Sequential extraction provides information 

on the distribution, mobility and bioavailability of metals and is also important in determining whether metals are of 

anthropogenic or lithogenic origin[18]. Metals associated with the exchangeable fraction, carbonatic, reducible and 

organic fractions are regarded as having higher mobility and higher remobilization potential from the sediment to the 

water column and are mostly from anthropogenic sources[19]. They provide information on the nature and magnitude 

of the pollution that has impacted a particular environment. Metals associated with the residual (inert)fraction may be 

considered as products natural sources or lithogenic sources. Cd is known to be a highly mobile metal and it was 

associated more with the OMB fraction in this study than in other fractions. Only about 10% of all Cd was associated 

with the inert (residual) fraction in the treatments. An experiment to determine metal contents in three coastal 

ecosystems, reported that about 70% of total Cd was associated with the exchangeable, OB and OMB phases[20]. 

 

Table 6. Mean Metal Concentrations (Mean ±SD) in Sediment Fractions (mg kg-1) 
Treatments Sediment 

Fractions 

Metal concentrations 

Cd  Cr  Cu  Mn Pb Zn  

T1 WS 0.022 ±0.013 0.186 ±0.039 0.374 ±0.153 3.547 ±0.737 0.078 ±0.040 0.628 ±0.158 

Exchangable 0.028 ±0.014 0.167 ±0.046 0.496 ±0.237 18.724 ±3.676 0.100 ±0.042 3.635 ±1.235 

OB 0.069 ±0.035 0.807 ±0.229 4.072 ±2.156 49.186 ±9.626 1.046 ±0.415 24.403 ±6.871 

OMB 0.141 ±0.058 0.413 ±0.098 1.342 ±0.552 10.799 ±1.906 1.381 ±0.553 8.452 ±2.924 

Carbonatic 0.049 ±0.024 0.306 ±0.106 0.687 ±0.352 66.940 ±12.087 0.742 ±0.319 13.816 ±4.213 

Residual 0.034 ±0.014 0.254 ±0.083 4.050 ±1.844 16.055 ±3.301 0.608 ±0.243 10.167 ±3.159 

 T2 WS 0.027 ±0.019 0.227 ±0.086 0.358 ±0.158 4.149 ±1.066 0.084 ±0.045 0.589 ±0.242 

Exchangable 0.033 ±0.023 0.280 ±0.132 0.553 ±0.272 18.882 ±3.878 0.105 ±0.053 3.563 ±1.762 

OB 0.099 ±0.065 0.789 ±0.268 4.690 ±2.827 53.271 ±11.674 1.209 ±0.585 21.735 ±9.119 

OMB 0.150 ±0.068 0.419 ±0.137 1.530 ±0.821 10.869 ±2.289 1.537 ±0.729 7.665 ±3.347 

Carbonatic 0.057 ±0.039 0.298 ±0.141 0.523 ±0.252 69.338 ±13.479 0.827 ±0.411 13.593 ±6.068 

Residual 0.033 ±0.016 0.273 ±0.130 4.542 ±2.478 17.562 ±3.926 0.682 ±0.323 9.780 ±4.586 

T3 WS 0.034 ±0.025 0.184 ±0.087 0.414 ±0.224 4.737 ±1.766 0.112 ±0.080 0.713 ±0.251 

Exchangable 0.049 ±0.030 0.206 ±0.098 0.574 ±0.307 21.215 ±5.357 0.131 ±0.089 4.333 ±1.651 

OB 0.106 ±0.063 0.807 ±0.270 5.498 ±3.244 58.235 ±15.169 1.428 ±0.802 25.149 ±9.521 

OMB 0.194 ±0.115 0.508 ±0.243 1.753 ±0.984 12.651 ±4.003 1.738 ±0.964 9.198 ±3.309 

Carbonatic 0.071 ±0.046 0.408 ±0.207 0.596 ±0.294 75.321 ±19.247 0.887 ±0.493 15.099 ±6.002 

Residual 0.037 ±0.023 0.298 ±0.164 4.837 ±2.898 19.195 ±5.153 0.785 ±0.444 10.976 ±4.513 

T4 WS 0.026 ±0.012 0.163 ±0.054 0.349 ±0.169 3.332 ±0.849 0.067 ±0.026 0.632 ±0.205 

Exchangable 0.031 ±0.018 0.185 ±0.071 0.428 ±0.185 15.527 ±1.917 0.087 ±0.023 3.394 ±0.865 

OB 0.065 ±0.027 0.811 ±0.305 2.939 ±1.230 42.664 ±4.577 0.997 ±0.343 19.728 ±4.648 

OMB 0.126 ±0.043 0.409 ±0.187 1.164 ±0.407 9.812 ±1.580 1.215 ±0.408 6.669 ±1.878 

Carbonatic 0.047 ±0.023 0.311 ±0.151 0.487 ±0.258 56.149 ±5.399 0.664 ±0.228 12.074 ±2.754 

Residual 0.043 ±0.015 0.272 ±0.134 2.410 ±0.988 14.022 ±1.838 0.567 ±0.199 8.680 ±2.196 

 

A study of metal speciation in bottom sediments of Goreckie Lake, Poland found that 43% Cd was associated with the 

OMB fraction, 28 % was associated with OB fraction, 18%was associated with carbonatic fraction while 5.9 % was 

associated with the residual fraction [20]. The profile for Cd concentrations in the different fractions was 

OMB>OB>cabonati c>residual>exchangeable>WS under T1 and T4 while the profile in T2 and T3 was 

OMB>OB>cabonatic>exchangeable>residual>WS. This shows that the least concentrations occurred in WS fraction. In 

this study, the profile for final Cr concentration in the fractions was OB>OMB>Carbonatic>Residual>WS> 

Exchangeable for T1 and OB>OMB>Carbonatic> Residual> Exchangeable > WS in T2, T3 and T4. This shows that the 

highest Cr concentration was in the OB fraction. Crin the sediments of Goreckie Lake was contained mostly in the 

residual fraction (56%) and in OMB fraction (38%), while in smaller amounts in the OB fraction (7.2%) [21]. Cu in this 

experiment was mainly associated with the OB and residual fractions. The profile for final Cu concentration in T1, T2 

and T4 was OB> Residual> OMB> Carbonatic> Exchangeable> WS while the profile in T3 was OB>Residual> 

OMB>exchangeable>Carbonatic>WS. Pb was concentrated more in the OMB, OB and carbonatic fractions of 

sediments in all the treatments. The profile for final Pb concentration in all the treatments was OMB>OB> 

carbonatic>Residual>exchangeable>WS. The highest concentrations of Mn (about 40%) was in the carbonatic fraction 

in the different treatments. Indeed, the profile for final Mn concentration in all the treatments was 

carbonatic>OB>exchangeable>Residual>OMB>WS. The profile for final Zn concentrations in all the treatments was 

OB>carbonatic>Residual>OMB>exchangeable>WS. Zn was concentrated in the OB and carbonatic fractions with 

relatively insignificant amounts in the WS fraction. 
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ABSTRACT 
 
Authenticated encryption enables the originator of a message to generate signature and encryption in a single step to reduce computations. There 
are some resource-constrained environments like: embedded systems, sensor networks and ubiquitous computing that need the security in three 
different modes such as authentication only mode, encryption only mode and authenticated encryption mode. Therefore, to provide these three 
modes we proposed a new scheme called public verifiable generalized authenticated encryption based on hyper elliptic curve. The proposed 
scheme is efficient because the hyper elliptic curve has very small parameters and key size. In addition, it meets up the security services of 
authenticated encryption e.g. confidentiality, integrity, authenticity, unforgeability and no-repudiation. Moreover, our scheme provides the extra 
security function of public verifiability. Thus, the proposed scheme also has low computational cost as compared to schemes available in 
literature. The proposed scheme is most appropriate to use the resource constrained devices like sensors, pager and smart phone etc. 
KEYWORDS: Authenticated Encryption, Generalized Authenticated Encryption, Public Verifiability, Hyper Elliptic Curve. 

 
1. INTRODUCTION 

 
Any communication system needs Confidentiality and authenticity as the basic and major requirements. Generally to achieve these two basic 
requirements, encryption and signature are essential in public key cryptography. For authenticity and confidentiality the number of authentication 
schemes [1,2,3,4,5,6] and encryption schemes [7,8,9] were projected. Though these two are the basic cryptographic techniques can be pooled 
together in diverse ways like: sign-then-encrypt, encrypt-then-sign and sign and encrypt etc. to ensure privacy and authenticity in many 
applications simultaneously. Unfortunately, this technique is not appropriate because signature generations and then make encryption in two 
different steps need more computational efforts. Therefore, to remove this deficiency in 1997 Zheng [10] planned a novel scheme called 
“Signcryption” To enhance the efficiency, which achieves confidentiality and authenticity in a single logical step. Signcryption has fewer 
computational complexities, less communication cost efforts and fewer implementation efforts. Many applications like electronic transactions 
protocol, mobile agent protocol, key management and routing protocol, key management and routing protocol are made-on-hand by Signcryption. 
Deng and Bao [11] made a scheme to reduce computationcostupto16%andcommunicationcostupto85% as compared to Signature-Then-
Encryption technique, but the scheme’s computation cost is more than Zheng [10]’s scheme, the scheme is not straightlypublic verifiable and 
needs zero knowledge collaborating protocol for verification of message via any third party. To provide message verification of signcrypted text 
Gamage et al. [7] Projected a scheme, This is an enhancement of Deng and Bao [11]’s signcryption scheme to provide solution to the problem of 
authentication of secure message by firewall without revealing message confidentiality, while in this scheme an effort is made to reduce 
computation cost up to 40 % as compared to customary tactic and its communication cost is correspondent to Zheng [10]. There the ciphertext is 
verified to protect confidentiality of message, which it is unable to provide forward secrecy. Numerous Signcryption schemes have been proposed 
based on RSA problem [12,13] or Diffie-Hellman problem. Baeket al. [14] was the first which formalized and defined security notionsin 2002 for 
signcryption. An identity based signcryption scheme was projected by Sharma et al. [15], this scheme suffers from public verifiability. Zhangand 
Imai [16] made an attempt to a first elliptic curve based signcryption scheme. Hwang et al. [17] made another attempt based on ECC signcryption 
provided public verifiability and forward. In the scheme [18] a lightweight ECC based signcryption was proposed that concluded verification and 
forward secrecy, the scheme bump into the lightweight requirements of store then forward and resource limited environment to reduce significant 
computation and communication costs, Nizamuddin et al. [19, 20] projected different signcryption attempts over HECC. But Nizamuddin et al. 
[19] suffered direct public verifiability, while Nizamuddin et al. [20] scheme suffered the forward secrecy and public verifiability, where for 
verification zero knowledge protocol is essential. As in some cases the customary signcryption is proficient to provide both Signature and 
Encryption functions in chorus, while this might not be the case if we are in need of only one provision and if we need both of them in some 
cases at the same time. While its fact that not all time the data’s need both i.e secrecy and authenticity. Some messages might need to be signed 
only, while some others may need to be encrypted only. In this accordance, applications may essentially contain at least three cryptographic 
primitives (signcryption, signature, and encryption), which might be infeasible in some resource-constrained environments like: embedded 
systems, sensor networks and ubiquitous computing. As there it will not be affordable to accommodate all these three different schemes to 
achieve confidentiality and authenticity separately or simultaneously. Hence a new primitive called generalized signcryption, was projected by 
Yiliang Han [21] that provided a facility for encryption or signature or Signcryption, as it was the need. In other words deprived of any 
supplementary alteration and computation, it provides double functions when confidentiality and authenticity are both required simultaneously, 
and a discrete encryption or signature function when one of them is required. A leading global signcryption scheme named ECGSC (elliptic curve 
generalized signcryption) is based on ECDLP. Lal et al. [22] contribute firstly an id based generalized signcryption scheme. To provide a formal 
security model for Generalized Signcryption Wang et al. [23] suggested an attempt and then modified this attempt in [21]. HF Ji et al [24] tried an 
attempt in standard model to design Identity-based generalized approach. The same Secure and efficient generalized signcryption was projected 
by Zhang et al [25]. Yu et al. [26] expose that Lal et al. [22] is not completely secured. Gang Yu et al [27] also projected an identity based 
generalized signcryption scheme. They made a claim that their proposed scheme was Provable secure. For identity based generalized 
signcryption Prashant and Lal [28] also made an attempt in a scheme. Another identity based generalized signcryption was proposed by Shen et al 
[29]. All the above generalized signcryption schemes are based on RSA, Bilinear pairing and elliptic curve cryptography that needs more 
computations. Furthermore, these schemes are not suitable for fewer resource devices. Thus to solve this problem we proposed a new scheme on 
the basis of scheme in [30], called generalized signcryption based on hyper elliptic curve. The main drawbacks of RSA and elliptic curve 
cryptography are greater parameters size. The Hyper-elliptic curve cryptosystem (HECC) with 80 bits provide equal level of security as 
compared to other cryptosystems like RSA and bilinear pairing with 1024 bit, elliptic curve with 160 bit and other public key cryptosystems by 
using low resources. In addition, it meets up the security services of authenticated encryption e.g. confidentiality, integrity, authenticity, 
unforgeability and no-repudiation. Moreover, our scheme provides the extra security function of public verifiability. Thus, the proposed scheme 
also has low computational cost as compared to schemes available in literature. The proposed scheme is most appropriate to use the resource 
constrained devices like sensors, pager and smart phone etc. 
 
2. Preliminaries 
Let a prime number Ϙ, where Ϙ→ Ϙ ≥ 2��.Suppose ℱϘis a finite order Ϙ field. Therefore, generalized elliptic curve GEC�ℱϘ� on ℱϘcan be 
defined by the following equation �A�. GEC: Ƴ� + h�ҳ�Ƴ = ��ҳ� mod q �A� 
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Where h�ҳ� ℰ ℱ[ҳ] is polynomial anddegree is ≤while ��ҳ� ∈ ℱ[ҳ] is a monic polynomialanddegree ��ҳ� ≤ 2g + 1 , points on EC, points on GEC is not form of a group. Divisor is finite formal sum of points on hyper elliptic curve and represented in Mum Ford form as: 

D = &u�ҳ�, v�ҳ�* = +, u-
.

-/� ҳ- , , v-
.01
-/� xҳ-3 

Divisor shape Abelian group which is called Jacobian group J5&F7* and order of the Jacobian group o�J5�ℱϘ�� is defined as 8&9q − 1*�.8 ≤ o�J5�ℱϘ�� ≤ 8&9q + 1*�.8 
 
3. Proposed Scheme  
The section includes key generations, the basic notations, generalized authenticated encryption and generalized authenticated decryption. 
 

3.1. Key Generation  

Sender/Alice select their private key by choosing a random number α , ;ℎ=>= 0 < α < Ϙ and calculate A = α. C is a public key. Also the receiver 
select their private key by choosing a random number γ , ;ℎ=>= 0 < γ < Ϙ and calculate D = γ. C is a public key. 
 

3.2. Notations  

a) E is the cipher text 
b) F is the plain text/message  
c) GH represents the secrete key  
d) > is the generated hash value 
e) GI is the one way keyed hash function 
f) GJ represents decryption  
g) α is the private key of signcrypter/originator 
h) A is the public key of signcrypter/originator 
i) γ is the private key of unsigncrypter/verifier 
j) Dis the public key of unsigncrypter/verifier 
k) C is the divisor of hyper elliptic curve  

 
3.3. Generalized Authenticated Encryption 

This algorithm take (mode, private key of sender, public keys of receiver, plaintext) means it work in three modes to generate signature only, 

encryption only and signcrypt text generation.  

Algorithm  

o select K 
o compute  L = K. D mod Ϙ 
o if  E = F 

� =NO=  
� { 
� Calculate GH =  ℋ�K. D�mod Ϙ 
� E = GH�F� 
� } 

o Calculate > = GI �L ||m� 
o if α = 0, S = Φ,  
o else  S = K�UVα� mod q  
o Send ω = �W, X, >, s� 

 
3.4. Generalized Authenticated Decryption 

This algorithm take (mode, private key of receiver, public keys of sender, generalized authenticated encryptext) means it work in three modes to 
generate signature verification only, decryption only and un-signcrypt text generation.  
Algorithm  

o L =  S. �A + >. C� 
o Calculate GH = ℋ�γ. L� mod Ϙ� 
o F = GJ�E� 
o Calculate ℛ = GI �L ||m� 
o Accept only   ℛ = >hold. 

 
4. Generalized Authenticated Encryption in Different Modes  
In this section we discuss about the different modes of our proposed generalized signcrypion scheme e.g. signature, encryption and signcryption 
only mode. 
 

4.1. Signature Mode algorithm  

This algorithm takes the message and the private key of sender and public key of receiver group as an input to produce signature text. 
Algorithm  

a) if  E = F 
b) select K 
c) compute  L = K. D mod Ϙ 
d) Calculate > = ℎ �L ||m� 

e) S = K�UVα� mod Ϙ 

f) Send ω = �W, >, s) 
 

4.2. Verification 

Upon receiving the signature this algorithm take the public key of sender and private key of verifier to verify the signature.it also first verify the 
public key of sender. 
Algorithm  

a) L =  S. �A + >. C� 
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b) ℛ = GI �L ||m� 
c) ZWW=[\ ]^ ℛ =  > 

 

4.3. Encryption Mode  

This algorithm takes the message and the public key of receiver as an input to produce to produce cipher text. 
Algorithm  

� O=N=W\ K 
� compute  L = K. D mod Ϙ 
� Calculate GH =  ℋ�K. D�mod Ϙ 
� E = GH�F� 
� Calculate > = Φ 
� if x_ = 0, S = Φ,  
� Send ω = �W, X, >, s 

 

4.4. Decryption Algorithm 

Upon receiving the cipher text and the multi receiver secret key cipher text this algorithm take the public key of sender and private key of verifier 
to generate the secret keys. 
Algorithm  

� Calculate GH = ℋ�γ. L� mod Ϙ� 
� F = GJ�E� 
� Calculate ℛ = GI �L ||m� 
� Accept only   ℛ = > holds. 

 

4.5. Authenticated Encryption Mode 

This algorithm takes the message and the private key of sender and public key of receiver as an input to produce signcryp text. 
Algorithm  

o select K 
o compute  L = K. D mod  
o Calculate GH =  ℋ�K. D�mod Ϙ 
o E = GH�F� 
o Calculate > = GI �L ||m� 

o S = K�UVα� mod Ϙ 

o Send ω = �W, X, >, s� 
 

4.6. Authenticated Decryption 

Upon receiving the signcrypted text and the multi receiver secret key cipher text this algorithm take the public key of sender and private key of 
verifier and decrypt the authenticated encryptext. 
Algorithm  

o L =  S. �A + >. C� 
o Calculate GH = ℋ�γ. L� mod Ϙ� 
o F = GJ�E� 
o Calculate ℛ = GI �L ||m� 
o Accept only  ℛ = >hold. 

 
5. Security Services of Proposed Scheme 
 This section briefly discusses the security services of a proposed scheme. All the security services are based on the hardiness of hyper elliptic 
curve discrete logarithm problem (HECDLP). 
 

Definition: HECDLP 

Let Ɗ the divisor of order n in the Jacobian groupJ5�ℱϘ�, find an integerҳ ∈ ℱϘ, such that: Ɗ1 = ҳ. Ɗ 

 

5.1. Confidentiality  

Our designed ℙR₢Ǣ scheme is said to be secured under cipher text attack if an attacker Å cannot get secrete key  Gf.Suppose an attacker R 
wants to get the plain text F from the cipher text E, then Årequir the secrete key  Gf  from (a). Therefore, for solving (a) Å needs K from (b).thus 
it is not possible for R to getK, because it is equilents to solve hyper elliptic curve discrete logarithm problem. For this reason our designed 
scheme strongly provides the confidentiality of a plaintext. GH =  ℋ�K. D�    �g� L = K. D                �b� 
 

5.2. Integrity  

In proposed ℙR₢Ǣ  scheme the unsigncrypter/verifier can verify the message is modified or not and send by the originator or not. Hence in our ℙR₢Ǣ  scheme before sending the message originator/sender first generates the hash value  > = ℎ �L ||m� of a message by using collision 
resistance one way hash function. When R is required to change in cipher text E to  Ei , then automatically j  will be changed to ji  and >into>i.hence R cannot be changed in > because hash function is one way. The unsigncrypter/verifier can verify the integrity of message by 
comparing ℛ = > if it holds then accepts otherwise rejected. 
 
5.3. Unforgeability  

The proposed ℙR₢Ǣ  scheme is secured from forgery of a signature. Suppose a forger ℱ wants to compute a forge signature Silike (c).So to 
generates forge signature Si the forger ℱ must need K from (d) and α from (e).Thus it is hard for forger ℱ to solve two different hyper elliptic 
curve discrete logarithm problem.  Si = K�> + α�           �W� L = K. D                   �d� A = α. C                     �=� 
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5.4. Public verifiability  

The designed  ℙR₢Ǣ  scheme provides sender public verifiability property. In our proposed  ℙR₢Ǣ  scheme when dispute occur between 
signcrypter and unsigncrypter/verifier the judge/third party can verify by using the following equations. L =  S. �A + >. C� = K�> + α� . �α. C + >. C� = K. C�> + α� . �α + >� 

= K. C�> + α� . �α + >� = K. D                 = L Proved  
 
 

5.5. Non-Repudiations  

In our proposed ℙR₢Ǣ  scheme the signcrypter/originator cannot deny transmitted cipher text .if the signcrypter/originator can deny from 
transmitted cipher text then judge perform the following steps to prove whether the cipher text from sender or not. 

1. Verify the sender public key A from certificate authority. 
2. Wlj[m\= L =  S. �A + >. C� 

Note: If step no 2 is proved then the signcrypter/originator cannot deny/repudiate from cipher text.  
 
6. Efficiency  
In this section we compare the computational cost of our proposed generalized signcryption scheme with existing Generalized signcryption 
schemes [21,22,26,28,29]. The computational cost can be measure in terms of major operations. We investigate that the most cost operations in 
proposed generalized signcryption and existing Generalized signcryption schemes [21,22,26,28,29] is elliptic curve scaler multiplication, hyper 
or Generalized elliptic divisor multiplication, exponential operations and pairing operations. The Table 1 shows comparisons in term of major 
operations and we denote elliptic curve scaler multiplication by ԐՇop, hyper or generalized elliptic divisor multiplication by qԐՇrp , 
exponential operations by stuv and pairing operations by uvu . Table 2 shows the comparisons of proposed and existing schemes with 
respect to milli seconds. We briefly define the efficiency and comparisons of proposed and existing schemes in discussion phase.   

 

Table 1: computational cost comparisons in terms of major operations 
Schemes  Generalized Signcrypt Generalized Un-Signcrypt Total  
Y. Han [21] w ԐՇℙp x ԐՇℙp y ԐՇℙp 
Lal et al [22] z Ԑtuv +  { uvu { Ԑtuv +  x uvu | Ԑtuv +  } uvu 
Yu  et al [26] } Ԑtuv +  { uvu x Ԑtuv +  x uvu | Ԑtuv +  } uvu 
Prashant et al [28] } Ԑtuv x Ԑtuv +  w uvu z Ԑtuv +  w uvu 
Shen et al [29] z Ԑtuv w Ԑtuv +  y uvu ~ Ԑtuv +  y uvu 
Proposed scheme w qԐՇℙp x qԐՇℙp y qԐՇℙp 

 
Table 2: computational cost comparisons in terms of milli seconds 

Schemes  Generalized Signcrypt Generalized Un-Signcrypt Total  Total reduction of proposed 
scheme in % from existing 

Y. Han [21] w ∗ �. �| = {. �} �� x ∗ �. �| = w. �{ ��  y ∗ �. �| = }. ~y �� }. ~y −  w. }}. ~y = 50.51% 

Lal et al [22] z ∗ {. wy +  { ∗ {}. �= ww. } �� 
{ ∗ {. wy +  x ∗ {}. ��= }y. �y �� 

| ∗ {. wy +  } ∗ {}. ��= }~. �y �� 

}~. �y  −  w. }}~. �y  = 95.88 % 

Yu  et al [26] } ∗ {. wy +  { ∗ {}. ��= {�. � �� 
x ∗ {. wy +  x ∗ {}. ��= }~. }y �� 

| ∗ {. wy +  } ∗ {}. ��= }~. �y �� 

}~. �y  −  w. }}~. �y  = 95.88 % 

Prashant et al [28] } ∗ {. wy = y �� x ∗ {. wy +  w ∗ {}. ��= xx. yy �� 
z ∗ {. wy +  w ∗ {}. ��= x~. yy �� 

x~. yy  −  w. }x~. yy  = 93.77% 

Shen et al [29] z ∗ {. wy = |. y �� w ∗ {. wy +  y ∗ {}. �� = ||�� ~ ∗ {. wy +  y ∗ {}. ��= ~}. y �� 

~}. y −  w. }~}. y = 97.15% 

Proposed scheme w ∗ �. }~ = �. �z �� x ∗ �. }~ = {. }} �� y ∗ �. }~ =  w. } �� - 

 
DISCUSSION 

 
We investigate that all the existing generalized signcryption schemes are based on RSA, Bilinear pairing and elliptic curve. These three 
cryptosystem needs heavy computational power which is not suitable for constrained resource devices. Thus to solve the problem we proposed 
Public Verifiable Generalized Authenticated Encryption (RR₢Ǣ) based on Hyper Elliptic Curve. The Hyper-elliptic curve cryptosystem (HECC) 
with 80 bits provide equal level of security as compared to other cryptosystems like RSA and bilinear pairing with 1024 bit, elliptic curve with 
160 bit and other public key cryptosystems by using low resources. For efficiency we compare our proposed scheme with schemes [21, 22,26, 28, 
29] in terms of computational cast. Moreover, we investigate that in proposed and existing schemes the most costly operations is elliptic curve 
scaler multiplication, hyper or generalized elliptic divisor multiplication, exponential operations and pairing operations. The Table 1 shows 
comparisons in term of major operations and we denote elliptic curve scaler multiplication by ԐՇSℳ, hyper or generalized elliptic divisor 
multiplication by ℋԐՇ�ℳ, exponential operations by ℰ�L� and pairing operations by L�L. Table 2 shows the comparisons of proposed and 
existing schemes [21,22,26,28,29] with respect to milli seconds. Therefore, to determine the primary cryptographic operations computation time 
in milli seconds such as ԐՇSℳ, ℋԐՇ�ℳ, ℰ�L� g�� L�L. It is perceived from [31] by using Multi-precision Integer and Rational Arithmetic 
C Library (MIRACL)[32],Windows7 Home Basic64-bit operating system, Intel Core i7-4510UCPU running at 2.0GHz with 8GB of memory.  
The single ԐՇSℳ take 0.97 milli seconds,  ℰ�L�  needs 1.25 milli seconds and L�L  take 14.90 milli seconds. We assume that in this eminent 
if single ԐՇSℳ  take 0.97 milli seconds then ℋԐՇ�ℳ  take the half of ԐՇSℳ  0.48 milli seconds. Therefore the generalized formula for 

reduction of computational cost is [33] f�-��-�. �5�f�f0������f� �5�f�ff�-��-�. �5�f�f .  Thus it concluded from Table 2 that the proposed scheme reduced in 

computational about 50.51% from Y. Han [21], about 95.88 % from Lal et al [22] and Yu et al [26], about  93.77% from Prashant et al [28] and 
about 97.15% from Shen et al [29]. In addition, it meets up the security services of authenticated encryption e.g. confidentiality, integrity, 
authenticity, unforgeability and no-repudiation. Moreover, our scheme provides the extra security function of public verifiability. 
  

CONCLUSION 
 

This desertion presents a new generalized authenticated encryption (ℙR₢Ǣ  ) scheme based on hyper elliptic curve. The proposed generalized 
authenticated encryption (ℙR₢Ǣ  ) scheme provides three different modes in single algorithm e.g. the signcryption mode, encryption mode and 
signature mode. It provides the security requirements like confidentiality, integrity, non-repudiation and public verifiability. Furthermore, the 
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proposed scheme also has low computational cost as compared to schemes available in literature. The proposed scheme is most appropriate to use 
the resource constrained devices like sensors, pager and smart phone etc. 
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ABSTRACT 

 

Most of the poultry feed ingredients in Indonesia are still imported while available local potential feed 

ingredients such as rice bran are available throughout the year. Rice bran contains fiber and phytic acid 

so its utilization as poultry feed requires supplementation of fiber-breaking phytase enzymes. This 

research has purpose to know the quality of chicken meat which include the essential fatty acids omega-

6 in broiler meat with the addition of phytase enzymes and supplementation of menhaden fish oil. This 

research uses experimental method in vivo with Completely Randomized Design consisting of five 

treatments and seven replications. The treatment provided is commercial feed which is rice bran addition 

phytase enzymes with supplementation of menhaden fish oil with different dose. In this study, the 

amount of rice bran substituted on commercial feed is: treatment of P0 (0%), P1 (5%), P2 (10%), P3 

(15%) and P4 (20%). The conclusion of this research showed that rice bran with phytase enzymes and 

supplementation of menhaden fish oil can increase can essential fatty acids omega-6so safe for human 

consumption. 

KEY WORDS:  rice bran, phytase enzymes, menhaden fish oil, omega-6 

 

INTRODUCTION 

 

Phosphorus in bran is in the form of phytate or phytic salt. Phytic acid (C6H18O24P6 or IP6) 

structurally is a phosphate-bound full myo-inositol ring around the ring [1]. Poultry is unable to digest 

the phytate because it has no phytate enzymes in its body [2]. Phytic acid can reduce protein solubility, 

because phytic acid readily reacts with proteins to form protein-phytate complexes. The formation of 

phytate-mineral compounds or insoluble proteins can lead to decreased mineral availability and 

nutritional value of dietary protein. The minerals and proteins that form the complex with the phytate 

can not be absorbed by the intestinal wall for livestock [3]. Unproven phytate results in a negative effect 

on digestion of minerals and proteins [4]. 

Potential local feed materials used as poultry feed include rice bran, palm kernel cake, and 

coconut meal. Rice bran has been widely used as one of the ingredients of feed, including broiler 

chickens. If rice bran can be used in large quantities then the cost of rations can be suppressed. However, 

the increase of bran in ration also at the same time increase the content of crude fiber and phytate 

compounds are high while the poultry is not able to digest the fiber and phytate because it does not have 

the enzyme breaking fiber and phytate in the body. Therefore, it is necessary to add phytate enzymes 

fiber-breaking to improve the nutrient digestibility and its benefits for poultry production. Microbial 

breaking enzymes derived from microbes (Bacillus villimoris) are expected to be effectively used in 

feed containing bran. In addition, supplementation of phytate enzymes500 U/kg in broiler ration can 

improve performance and increase the use of P, Ca, Mg and Zn [5]. 

The fatty acid composition of broiler meat can be changed by changing the fatty acid 

composition of the broiler feed formula. Development of field of animal feed technology is needed to 

modify the composition of poultry products enriched with menhaden fish oil supplementation. One 

source of feed ingredients that can affect the composition of chicken meat is menhaden fish oil. 

Menhaden fish oil derived from marine fish is a source of polyunsaturated fatty acids (PUFA) which 

contains many long-chain fatty acids such as omega-3 and omega-6. The research was intended to 
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determine essential fatty acids omega-6 in broiler meat with the addition of phytase enzymes and 

supplementation of menhaden fish oil. 

 

M ATERIALS AND M ETH O DS 

 

This study used a complete randomized design with five treatments and seven replications. The 

treatment feed used in this study consisted of: P0 = BRI (control), P1 = BR1 95% + 2% menhaden fish 

oil + rice bran with phytase enzymes 5% P2 = BRI 90% + 2% menhaden fish oil + rice bran with phytase 

enzymes 10% P3 = BRI 85% + 2% menhaden fish oil + rice bran with phytase enzymes 15% P4 = BRI 

80% + 2% menhaden fish oil + rice bran with phytase enzymes. 

Note : BRI (Commercial feed). 

 

Table 1. Average Nutritional Content of Rice Bran with Phytase Enzymes and 

Supplementation Menhaden Oil Fish 
Nutrition (%) Treatment 

P0 P1 P2 P3 P4 

Dry matter 89.9378 89.6889 89.775 89.4605 89.2271 

Ash 8.96005 8.5535 8.9095 8.7201 8.8571 

Crude protein (CP) 23.0142 23.306 23.7046 23.7684 23.8779 

Extract Eter (EE) 8.2439 9.3969 8.5014 8.7869 8.6904 

Crude fiber (CF) 8.5236 8.4574 7.8831 7.9143 7.8396 

Organic matter (OM) 80.978 81.1354 80.8655 80.7404 80.37 

Nitrogen Free Extract (NFE) 41.19613 39.9751 40.7764 40.2708 39.9621 

Calsium 2.3977 2.7403 3.2295 3.0174 3.8036 

EM (Kkal/kg)  2896.17 2943.80 2920.74 2924.89 2910.06 

 

This research takes three periods namely adaptation period, introduction and data collection. 

Male broilers are kept until the age of 35 days, then harvested. The research variables consist of: omega 

3 and Omega fatty acids. Data analysis using Variant Analysis (ANOVA) with the research design is 

Completely Randomized Design (RAL) to know the difference in treatment. If there is a difference in 

the treatment then Duncan Multiple Range Test [6]. 

 

RESULTS AND DISCUSSION 

 

The results of the research on broiler meat obtained by omega-3 and omega-6 unsaturated fatty 

acid data are presented in Table 2. 

 

Table 2. The Average Content of Linoleat acid and Arachinodat Acids (Omega-6) in Tilapia Fish Meat 
Nutrition (%) Treatments 

 

P0 P1 P2 P3 P4 

Linoleat acid  

 
15.755a 19.228b 20.077 b 19.107 b 19.131 b 

Arachinodat acid 

 

0.198 a 0.354 b 0.359 b 0.371 b 0.367 b 

 

Sources of omega-3 and omega-6 fatty acids are one of them is menhaden fish oil. Menhaden 

fish oil has polyunsaturated fatty acid content (PUFA) of 4.61% higher than commercial feed. In 

addition, menhaden fish oil have omega-3 content of 3.75% and omega-6 by 0.86%. Provision of fish 

oil in broiler feed can increase the content of omega-3 and omega-6 which is beneficial for growth and 

better survival in broiler meat, so as to improve human health. Naturally broiler is not able to synthesize 

unsaturated fatty acids, therefore required intake of omega-3 and Omega-6 fatty acids. Based on that, 

the linoleate acid and arachnidan acid (omega-6) content are increased through menhaden fish oil 

supplementation containing omega-3 and omega-6 fatty acids in broiler feed. 

Degradation of phytic acid is a disconnection between the bonding process groups inositol and 

myo-phosphoric acid groups of the enzymes phytase produced by rumen microbes [7]. Further explained 

that the phosphate is released will be used as a source of mineral phosphorus [8] , which in turn is having 

a beneficial effect on growth performance, feed efficiency, digestibility, energy utilization, mineral 

retention , and bone growth of broiler chickens as a direct hydrolytic effect on phytate [9]. Degradation 

of phytic acid by enzymes phytase produced from the bacteria Bacillus vallimortis more regularly than 

chemical degradation of phytic acid on anaerobic fermentation process. Termination of phytate bonds 

occur randomly in irregular bond, thus causing a high value and nutrient digestibility be released soon 

be directly utilized by the animal body.  
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CONCLUSION 

 

The conclusion of this research showed that rice bran with phytase enzymes and 

supplementation of menhaden fish oil can increase can essential fatty acids (omega-6) so safe for human 

consumption. 
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ABSTRACT 

 

ESL students often encounter problems when using English prepositions of time due to numerous reasons. In a 

teaching and learning situation, both teachers and students use different methods to overcome this problem. One 

such method may be the use of learning strategy such as mnemonic device system. ‘Don-atT-MinY’ is an 

innovative mnemonic device which modifies letters from the words time, day, date, month, minute and year to be 

combined with preposition of time (on, at, in) into keywords (Don-atT-MinY) that can be retrieved from 

memory. This study uses a questionnaire to survey student’s perceived opinion regarding the difficulty of 

learning English preposition of time. The study also conducted a small intervention study to examine the 

effectiveness of using ‘Don-atT-MinY’that can aid in instilling comprehension and enabling correct applicability 

of the English preposition of time. 59 primary 6 students from SK Chendering were selected as participants of 

this study. Data collected from the survey and the pre-post-test study is presented in a simple percentage and 

frequency form. Findings obtained reveal that mnemonic learning strategy such as ‘Don-atT-MinY’is an 

effective learning method because it provides a novel and different way of learning a component of the English 

language. This learning strategy may be useful for learners, especially for the lower competency students, 

educators and educational institutions.  

KEYWORDS: Effectiveness, Innovative, Preposition, Mnemonic, Learning Strategy. 

 

INTRODUCTION 

 

Learning English as a second language can be difficult for students because of component in the English 

language are made up of elements that are not familiar to them either because the vocabulary is different or 

because the element has no equivalent in the students’ own first language. This is especially true with English 

language preposition. English as Second Language students often encounter problem with understanding the 

correct usage of preposition. It is a possibility that students can overcome this problem if they use language 

learning strategy [3] such as a mnemonic device. ‘Don-atT-MinY’ is a learning strategy that embeds mnemonic 

strategy which modifies letters from the words time, day, date, month, minute and year to be combined with 

preposition of time (at, on, in) into keywords that can be retrieved, especially when students are having 

uncertainty in using those prepositions. This study aims to investigates the effectiveness of using ‘Don-atT-

MinY’ as a device that can help students understand the correct usage for preposition of time.  

 

LITERATURE REVIEW 

 

In [6] describe the difficulty of learning preposition as problematic as numerous analyses of the linguistic 

output of learners have revealed that prepositional errors of substitution, omission and addition account for the 

majority of syntactic errors. Furthermore, with regard to the use of preposition in English, rules that govern the 

usage of preposition limits the usage of certain preposition to be usable only for a certain function. In [2] stated 

that in English, prepositions appear in adjuncts, they mark the arguments of predicates and they combine with 

other parts of speech to express new meaning. The preposition and the function is not memorable to students. 

There are quite a number of them to be memorized with their function. In [9] said that usage errors involving 

prepositions are among the most common types seen in the writing of non-native English speakers. Furthermore, 

Bahasa Melayu itself is quite simple and for student of English as a second language. Malay preposition is not 

quite as complicated as English. Thus, students tend to ignore the rules that govern the use of preposition and in 

writing, there are frequent errors and mistakes done involving the use of preposition.          

The study of preposition, especially preposition of time may actually be made easier if students are actually 

aware of the rules that govern its usage. One way to make students aware is by using language learning strategy 

namely the use of mnemonic device. In [2] stated that a learning strategy is an individual’s way of organizing 

and using a particular set of skills to learn content or accomplish other tasks effectively and efficiently in both 
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academic and non-academic settings. The use of mnemonic is believed to be able to help students learn and 

memorize things better. In [7] stated that a mnemonic is an instructional strategy designed to help learners 

improve their memory of important information. This strategy assists the learners to connect new learning to 

their schemata through the use of visual and/or acoustic cue. This is supported by [4] whose finding supported 

the claim that mnemonic strategies instruction affect the immediate and delayed information retrieval of 

vocabulary learning in EFL elementary learners. In [8] reveals finding that shows English as a second language 

students are able to improve their memory, English vocabulary as well as creativity when using different types 

of visual, physical and other mnemonic devices when learning English in the classroom. In [1] also highlights 

the benefits of mnemonic strategy when trying to improve ESL vocabulary especially with regard to its 

comparison to the effectiveness of just using semantic mapping. 

 

METHODOLOGY 

 

This study uses a questionnaire to survey student’s perceived opinion regarding the difficulty of learning 

English preposition of time. The study also conducted a small intervention study to examine the effectiveness of 

using the mnemonic device ‘Don-atT-MinY’ as a language learning strategy that can be used as an aid in 

instilling comprehension regarding the use and function of preposition of time. 59 primary 6 students from SK 

Chendering were selected as participants of this study. Data collected from the survey and the pre-post-test 

study is presented in a simple percentage and frequency form.  

 

RESULTS AND DISCUSSION 

 

Table 1: Perceived difficulty with learning preposition of time 
Perceived Difficulties Disagree Slightly 

Disagree 

Neutral Slightly 

Agree 

Agree Total 

1. There are too many English prepositions to 

remember. 

1 21 15 21 1 59 

2. The function of English preposition is different from 
Bahasa Melayu. 

1 19 18 19 2 59 

3. The function of some English preposition overlaps  0 11 21 25 2 59 

4. Explanation about English preposition in the books I 

read is too difficult to understand. 

9 25 6 17 2 59 

5. Teacher’s explanation of English preposition is too 

difficult to understand. 

13 31 1 11 3 59 

6. There are too many rules to follow when using 

certain preposition. 

1 17 12 21 8 59 

7. The rules when using certain preposition are too 

complex to understand. 

2 7 15 35 0 59 

8. There are different rules to follow when using 

different preposition in each sentence. 

3 6 8 37 5 59 

9. The placement of prepositions are different from 

Bahasa Melayu sentence structure. 

2 14 17 24 2 59 

10. English preposition is difficult to use as I do not 

know the meaning of most prepositions 

3 22 12 21 1 59 

11. English preposition is difficult to use as I do not 

understand the meaning of most English words. 

8 14 20 14 3 59 

 

From Table 1, participants equally agreed (22, 37.29%) and disagreed (22, 37.29%) that there are too many 

prepositions to remember. However, they agreed that when using certain preposition there are too many 

(49.15%) complex rules (59.32%) that they have to follow and understand. When using preposition in each 

sentence, participants (71.18%) believe there are different rules that they have to apply. 

Participants are not sure of the differences of the function of preposition in English and Bahasa Melayu as 

the result shows 33.90% disagreed, 30.51% neutral and 35.59% agreed. However, they agreed (44.06%) the 

placement of prepositions are different from Bahasa Melayu. They also agreed (45.76%) that some prepositions 

function overlaps. 

In learning preposition of time, participants disagreed that it is too difficult to understand (37.29%) and use 

(42.37%) the preposition. The explanation from the lecturers (74.58%) and books (57.63%) is not too difficult to 

understand. 

 

Table 2: Interested in using the mnemonic in learning 
 Frequency (f) Percentage (%) 

Yes 57/59 96.61 

No 1/59 1.69 

Neutral 1/59 1.69 
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From the table above, there are 96.61% participants are positively interested in using the mnemonic device 

in learning English. 

 

Table 3: Learning strategy 
Preferred Learning Activity Frequency (f) Percentage (%) 

1. Language Games (word puzzles, etc.) 38/59 64.41 

2. Mnemonic device 44/59 74.58 

3. Drills exercise 46/59 77.97 

4. Lecture 29/59 49.15 

5. Online exercise 26/59 44.07 

6. Songs 29/59 49.15 

7. Memorization 35/59 59.32 

8. Discussion with peers 52/59 88.14 

9. Diagram/Picture Association 48/59 81.36 

10.  Role play  12/59 20.34 

 

In answering Question 3 on learning strategy, 88.14% participants preferred to discuss with peers, followed 

by using diagram/picture association in learning 81.26%, drills exercise 77.97%, 74.58% preferred in using 

mnemonic device, some preferred to use language games such as word puzzles in learning. The least preferred 

learning activity is using role play in learning English. Mnemonic device ranked fourth in terms of preferences 

of the students. 

 

Table 4: Pre-test- post test results 
Effect Number of Participants, n = 59 Differences in Pre-Post Test, n = 10 

Increase 1  
 

 

42 (71.19%) 

6 (60%) 

3 5 (50%) 

4 4 (40%) 

9 3 (30%) 

11 2 (20%) 

14 1 (10%) 

Decrease 1  

9 (15.25%) 

-4 (40%) 

1 -3 (30%) 

4 -2 (20%) 

3 -1 

Unchanged 8 8 (13.56%) 0 

 

From Table 4, it could be seen that out of 59 participants 42 (71.19%), participants scored well in the post 

tests. This group form the majority of the result. It shows positive outcome from the conducted interference 

using the intended mnemonic device. The possibility here is that the participants were able to use the formula 

when answering questions involving prepositions of time and the post-test question were more answerable with 

the aid of the device. However, the result gathered also shows that 9 (15.25%) participants were unable to do 

well in the post test despite being taught the mnemonic formula. It is not certain why they were not able to 

perform well, but this could be due to their carelessness and weakness in reading the questions as all the 

questions are in English. So other factors such as that affect ESL learning could be at play. Furthermore, only 8 

or 13.56% of participants’ results remained unchanged. Therefore, we could conclude that there is a possibility 

that using mnemonic learning strategy such as ‘Don-atT-MinY’ to teach students preposition of time (on, at, in) 

is an effective approach in learning English preposition of time. 

 

CONCLUSION AND RECOMMENDATIONS 

 

In conclusion, this is an important innovation that will help student learn English preposition involving time 

more effectively. Mnemonic learning strategy such as Don-atT-MinY is a potentially effective learning method 

because it provides a novel and different way of learning component as of English language. The use of this 

learning method should be encouraged in the classroom as this learning strategy is useful for learners, educators 

and educational institutions. As a formula, it is catchy and simple and that makes it easy for student to remember 

and that fits the reason why people can turn to mnemonic device as part of their learning strategy. Usage of 

mnemonic device is part of metacognitive learning strategy. Research has shown that learning how to learn such 

as using mnemonic device to assist learning can be beneficial. Study by [5] examines the effect of such strategies 

on university students’ language learning ability provide evidence that metacognitive strategies work. In 

addition, the finding of this study has also supported the finding by [4, 8, 1], mainly on the effects of mnemonic 

strategies in improving both ESL and EFL vocabularies acquisition. Although other factors could potentially 

affect the success of this method, it is worth to note that while there may not be one big solution that solve all 

problems, discovering a small one is a step towards the right direction. Furthermore, while this study is a 

preliminary study that tries to examine the effectiveness of using mnemonic device as an aid in learning how to 
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use preposition of time correctly, further study should be done to further examine and identify what other 

mnemonic devices could potentially help students in acquiring their second language. Studies with invention or 

innovation of formula such as this would benefit not just the literature of research on learning strategies but is 

also applicable in a real classroom. 
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ABSTRACT 

 

This study is based on cow dung as biomass with fluidized supporting media for the removal of color and content of 

organic compounds from socks processing industry real effluent. This study was carried out on pilot effluent 

treatment plant in laboratory-scale, activated sludge (AS) aeration zone under stable state condition, changing 

(MLVSS) -mixed liquor volatile suspended solids and different (HRT) -hydraulic retention time with and without 

using hexahedron supporting media as biofilm fluidized process. The results demonstrated that the removal of color 

and COD percentage were ascended around 94.5 % and 96.7 %, respectively, accomplished over 20 hours. 

Moreover, during the whole biofilm fluidizing process in the aeration reactor, the MLSS was around 29%, using 

hexahedron SM in a suspended condition. The overall performance of the system was improved by means of HRT 

and MLVSS concentration without using SM in the fluidized process. Both color removal and reduction in COD 

level were enhanced with the increase of HRT and MLVSS. Maximum percentage of color removal was determined 

to be 93%, 90%, 85%, and 76 % in 5500, 4500, 3700, and 2700 mg/l MLVSS, respectively, at 38 h HRT. And the 

best reduction of COD was noticed to be 81%, 87%, 91%, and 95 % in 2700, 3700, 4500 and 5500 mg/l MLVSS, 

respectively, at 38 h HRT.  

KEYWORDS: Bleaching, Biofilms, Fluidized Process, Activated Sludge, Mixed Liquor Suspended Solids, 

Decolorization. 

 

1. INTRODUCTION 

 

The massive amount of wastewater is disposed-off from textile (spinning, weaving, knitting, and processing) 

industries is considered as problematic, containing higher chemical and biological oxygen demands, surfactant, toxic 

compound, suspended solids (SS) and color, even with very less concentration [1-4]. Textile processing effluent or 

wastewater contains different pollutants, resulting to increase the level of COD, BOD, and pH[5-8]. The anaerobic 

digestion created due to the depletion of dissolved oxygen into receiving streams and increase in COD/BOD level of 

waste water. Furthermore, in an anaerobic condition, hydrogen sulfide is produced, which causes spoil egg-like 

smell. This will subsequently trouble the biological activity in the receiving stream. Different chemical, 

physiochemical and biological methods have been used for the removal of dyes are considered as an inadequate, 

expensive and not efficient as producing massive sludge [6, 9-11]. On the other hand, the biological treatment is a 

simple and cost-effective way to remove dyes from the textile wastewater. Bioprocess for decolorization is a green 

and alternative method over other processes. The normal activated sludge method is not able to treat the wastewater 

produced from socks manufacturing [12-16]. Recently, more consideration is being given to combined processes 

[17, 18]. As a replacement for of single cultures, usage of mixed bio-cultures appears to be a more promising for the 

big scale application on field level. The systematic interaction exists inside of the mixed biomass communities, 

which leads to complete mineralization of dyes[4, 19]. Various parameters affect the performance of the activated 

sludge process (ASP), like MLVSS and HRT and also by means of supporting media in the fluidized process. 
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Therefore, the current study was done on treatment of actual socks manufacturing dye effluent at a variety of 

MLVSS, HRTS, with/without supporting media.  

 

2. MATERIALS AND METHODS 

 

2.1. Textile Industry Effluent 

To treat real basis socks manufacturing industrial wastewater (SMIW) or effluent (untreated wastewater) was getting 

from a local socks manufacturing (Textile-knitting) industry situated in the North Karachi industrial area, Karachi, 

the biggest City of Pakistan. The SMIWor effluent samples, which was stored at 4 °C in a cold room. The samples 

were examined with reference to standard methods. The untreated (wastewater) or effluent characteristics are given 

in Table 1. 

 

Table 1: The Characteristics of Sock Manufacturing (Textile-Knitting) Industry wastewater  

(SMIW) or Effluent. 
Parameters Unit Value 

pH at 25 °C  10-12 

Temperature °C 40-45 

COD mg/l 1550-1750 

TSS  mg/l 250-350 

TDS mg/l 3800-4000 

Bicarbonate, mg/l mg/l 110-119 

Trace Elements (Fe, Cr, Cu, Zn, Ni, Pb) mg/l 0.3-0.8 

 

Table 2: The chemical and dyes, or materials are used in Sock Manufacturing (Textile-knitting)  

Industry wastewater (SMIW). 
Chemicals & Dyes / Materials used Unit Concentration Charge 

Detergent g/L 1-2 Anionic 

Sequestering agent g/L 4 Anionic 

Caustic Soda (NaOH) g/L 4  

Hydrogen peroxide (H2O2) g/L 28-30  

Optical Brightening agent-1 % 0.65-0.70 Anionic 

Optical Brightening agent-2 % 0.15-0.20 Anionic 

Buffering agent g/L 0.8-0.9  

Softening agent g/L 0.34-6 Cationic 

Salts (NaCl) g/L 160-175  

Reactive dyes (GOLDEN YELLOW 2 GR 150%) % 0.3  

Reactive dyes (RED 6 BN 150%) % 0.3  

Reactive dyes (BLACK RWR 150%) % 12.5  

Soda ash (NaCO3) g/l 40-50  

 

2.2. Experimental Detail 

In this current study, to reduce chemical oxygen demand COD and removal of color from the SMIW, we used a 

pilot plant for bench scale, continuous flow activated sludge bio-reactor with and without fluidized biofilm (S.M 

supporting media) as moving media were also used. 

The biotic supporting media which is made of polyurethane(PU), hexahedron type (1.3cm x1.3cm x1.3 cm), had a 

volume(V) of (2.2 cm3), with a density of (0.21g/cm3) and 8.51 m3/g of (S.A) surface area. The hexahedron type 

support media (fluidized biofilm) were added at 11.5% (V.R) volume ratio all over the study and were kept in a state 

of dispersed by aeration. The chamber of aeration or reactor volume was 100liters was used for investigational work. 

In this section, very first biomass or bacterial culture procures for the purpose to get dense activated sludge with 

aerated several days. Continuously sufficient amount of incorporation of air through the diffuser to keep the desired 

oxygen concentration in aeration chamber or the reactor. Biomass reactor was functioning at room temperature (25-

30 °C). The Lamella clarifier volume was 28 liters. Lemelle plate is installed inside clarifier. To recirculation of 

activated sludge from this section, to aeration chamber submersible pump mechanism mounted. Figure 1. 

demonstrates the entire investigational set-up. Specifics of the investigational set-up are given in Tables 3.  

In this pilot-scale plant, it was begun in batch mode with 1.75%(w/v) synthetic Glucose media. The medium was 

inoculated by means of adjusted aerobic culture. Appropriate continuous feeding of a component of glucose was 

begun afterward, the bioreactor was stabilized. Untreated SMIW fed as influent to the biomass cultured aerated 

reactor was taken from a sock manufacturing industry, which is situated in a north Karachi industrial area, Karachi, 
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Pakistan. The process was started with untreated SMIW, combined with 1.75% (w/v) glucose media component was 

delivered into the aeration tank via a pump of adjustable capacity, which was already measured/calibrated at earlier 

when the startup of the investigative work as well as occasionally through outrun-up of the bioreactor. Table 4. 

Reveals, the arrangement of synthetic made glucosemedia. The aeration tank or zone was run for several days to get 

the desired amount of activated sludge after that aeration tank was run on the variable concentration of MLVSS and 

hydraulic retention time (HRT) with and without fluidized biofilm process. If needed, the settled activated sludge 

which is sediment inside or bottom of the Lamella clarifier was recirculated into aeration tank or zone via pumps. If 

it no needed, the settled activated sludge was removed in a beaker daily from the Lamella clarifier and required 

concentration of the MLSS was kept inside manually in the aeration tank. All over the study filtered air was 

provided via diffusers to keep the DO-(dissolved oxygen) level about 2-3 mg/L inside the aeration tank. The other 

control parameters for experiments were run under the same conditions for each experiment. pH and temperature in 

the aeration tank throughout each operation were pH = 7 ± 0.3. T= 25 ± 1 °C, respectively. 

 

 

Figure 1: Schematic diagrams of Pilot Scale Effluent Treatment Plant. 

 

The two-selected functioning parameters, i.e. concentration of MLVSS and HRT were changed throughout the 

development of the investigation work keeping into attention and also evaluate the effect of fluidized biofilm (S.M) 

process in biological treatment. The commonly applied assortment into activated sludge method for industrial 

effluent treatment. The biological process in aeration tank or reactor were run for concentration of MLVSS range of 

2700, 3700, 4500, and5500 mg/L and HRT value of 20, 30, and 38, respectively, and also using with and without 

hexahedron type (1.3 cm x 1.3 cm x 1.3 cm), biotic supporting media for (fluidized biofilm process) were added at 

11.5% (V.R) volume ratio all over the study and were kept in a state of dispersed by aeration. All the Connected 

pipes are made of PVC. 

 

Table 3: Specification of Pilot Scale Process Tanks. 
Specification Equalization Tank Aeration Zone or 

Chamber 

Clarifier 1 & 2 Treated water Tank 

Tank Vol. 8” x 24” x 18” 8” x 24” x 18” 4”x 24”x 18” 4”x 24”x 18” 

Total Vol. 3456 cubic in 7776 cubic in 2160 cubic in 2160 cubic in 

Total Capacity 57 L 127 L 28 L 28 L 

Working Vol. 45 L 100 L 26 L 24 L 

Material of 

Construction 

Stainless Steel Stainless Steel Stainless Steel Stainless Steel 

Quantity: 01 01 02 01 

Diffuser: Pipe type Diffusers Pipe type Diffusers   

Lamella Clarifier - - Lamella plate installed - 

Inlet 1 no. 1 no. 2 no. 1 no. 

Outlet 1 no. 2 no. 1 no. 1 no. 
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Table 4: The composition of Glucose Media. 

 

 

 

 

 
 

2.3. Analytical Methods 

For wastewater analyzation of SMIW was withdrawn at different period of time from Aeration zone or reactor. 

Centrifuged at 6000 rpm for 25 min to precipitates suspended biomass using a Hitech Model centrifuge. The 

removal of color was determined using UV-Vis spectrophotometer (Model 7800). The pH measurements were 

conducted using Hach session 378 pH-conductivity meters. Chemical oxygen demand (COD), Total Suspended 

Solids (TSS), Total Dissolved Solid and Trace Metals (Cr, Fe, Ni, Cu, Co, Zn, Cd, and Pb) were performed 

according to the standard Method[20]. 
 

3. RESULTS AND DISCUSSION 
 

This current research study was completed on real SMIW in continuous mode at Pilot scale plant, using biomass or 

activated sludge at using an activated sludge process (ASP) at dissimilar HRTs (20, 30 and 38 hrs.) and (MLVSS) 

mixed liquor volatile suspended solids concentrations of 2700, 3700, 4500 and 5500 (mg/l) with and without (PU 

made hexahedron type) supporting media for fluidized biofilm process in biological treatment. The color 

reduction/removal and COD were studied at dissimilar MLVSS concentrations, HRT, and biofilm fluidized process. 
 

3.1. Effect of MLVSS concentration on color and COD removal at 20 hrs. HRT. 
The result reveals, the effects of different concentrations of MLVSS (2700,3700,4500, and 5500 mg/l) on the 

removal of COD and also on decolorization of SMIW or effluent under steady state conditions with the time interval 

at 20 h HRT is demonstrated in figure 2 & 3. The outcomes of the studies exhibited that proportion of color and 

reduction of COD improved with the rise of MLVSS, at 20 hrs. HRT, color removal was found to be 48, 52, 61 and 

68 % in 2700, 3700, 4500 and 5500 mg/l MLVSS respectively under stable/steady state condition. In the case of 

COD removal, increasing trend was also observed with the rise in MLVSS concentration. At 20 h HRT the removal 

in COD was found to be 66%, 71%, 75%, and 79 % in2700, 3700, 4500, and 5500 mg/l MLVSS respectively under 

steady state condition. The causes of higher reduction of color and removal of COD at higher MLVSS are due to the 

existing or present of biomass/microorganisms in the aeration zone. Alike type of the outcomes has also been 

reported already[21]. 
 

 
 

Figure 2: Effect of MLVSS concentrations on decolorization of Sock Manufacturing  

(textile-knitting) industry wastewater with the time interval at 20 hrs. HRT. 
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Figure 3: Effect of MLVSS concentrations on COD reduction of Sock Manufacturing (textile-knitting) 

industry wastewater with the time interval at 20 hrs. HRT. 

 

3.2. Effect of MLVSS concentration on color and COD removal at 30 hrs. HRT. 

Figure 4 and 5. Shows the effect of different concentration of MLVSS on decolorization and reduction of COD with 

time at 30 h HRT. It is observed from statistics gets from the figures proportion of decolorization and reduction of 

COD proportionally increases, with rises of the retention time of hydraulics (20 h -30 h). The Supreme 

decolorization was 92 % at 5500 mg/l MLVSS which reduced to 86%,77%, and 65 % in 4500, 3700 and 2700 mg/l 

MLVSS respectively. Reduction of COD also improved, with raised in HRT and MLVSS. The removal of COD was 

detected to be 79,85,88, and 93 % at 2700, 3700, 4500 and 5500 mg/l MLVSS. Figure 6. Illustrations the proportion 

of decolorization and reduction of COD with different time intervals of HRT at 2700 mg/l concentration of MLVSS 

at different HRT, it easily could be realized from figure statistics or the fact that the percentage of the decolorization 

and reduction of COD are higher in comparison to outcomes collected at 20 h and 30 h HRT utilizing same 

concentration of MLVSS (2700 mg/l) under same experimental parameters and conditions. 

 
 

Figure 4: Effect of MLVSS concentrations on decolorization of Socks Manufacturing (textile-knitting) 

industry wastewater with time at 30 hrs. HRT. 
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Figure 5: Effect of MLVSS concentrations on COD removal from Socks Manufacturing (textile-knitting) 

industry waste water with time at 30 hrs. HRT. 

 

 
 

Figure 6: Removal of color and COD from Socks Manufacturing (textile-knitting) industry wastewater with 

2700 mg/L MLVSS and at different HRT. 
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3.3. Effect of MLVSS concentration on color and COD removal at 38 hrs. HRT. 

The result of the effect of different concentration of MLVSS at 38 h HRT on decolorization and reduction of COD 

under stable state condition is given in figure 7 and 8, respectively. The results demonstrate improved percentage of 

removal of color and reduced of COD, with increases of hydraulic retention time in the aeration zone at all the 

mentioned concentration of MLVSS (2700, 3700, 4500, and 5500 mg/l) at 5500 mg/l MLVSS gives 93%, which is 

maximum decolorization of SMIW, which is declined to 90%, 85%, and 76% in 4500,3700, and 2700 mg/l of 

MLVSS respectively. With increases in the concentration of MLVSS as well as HRT, the reduction percentage of 

COD is also increased. The observation of a reduction of COD was 81%, 87%, 91%, and 95%, which is too 

maximum of 2700, 3700, 4500 and 5500 mg/l MLVSS respectively. 

At HRT 38 h the reduction of COD was higher in comparison to the results of the other got at 20 h, and 30 h HRT at 

20 h HRT, the COD reduction was 66%, 71%, 75%, and 79 % in 2700, 3700, 4500, and 5500 mg/l MLVSS. Which 

is improved to 79%, 85%,88%, and 93% at a same concentration of MLVSS and at an HRT of 30h.Due to the higher 

concentration of biomass/microbes, the higher decolorization and reduction of COD was achieved at higher HRT. 

Previously study reported that “if the growth of the biomass or microbes in the activated sludge step was limited by 

means of carbon source” remarking that the MLSS decreased from around 6000 to1000 mg/L, when the 

concentration of starch feeding was reduced from 3.9 to 1.9 mg/L;MLSS then increased after the feeding of starch 

concentration was again increased to 3.9 mg/L [22]. 

 

 
 

Figure 7: Effect of MLVSS concentrations on decolorization of Socks Manufacturing (textile-knitting) 

industry waste water with time at 38 hrs. HRT. 
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Figure 8: Effect of MLVSS concentrations on COD removal from Socks Manufacturing (textile-knitting) 

industry waste water with time at 38 hrs. HRT. 

 

3.4. Biofilm Fluidized Process 

The laboratory scale results reveal that the reduction of color, as well as COD, decreases by biological SMIW 

treatment with cow dung/manure microbes and was ended generally among in few (2-3)days.if we couldn’t 

recirculation of activated sludge appropriately. To get enhancement in the rate of COD/color removal and increases 

the percentage of the (SRT) retention time of sludge was successfully accomplished by using hexahedron biofilm 

supporting media and with cow dung microbe’s w.r.t higher concentration of active biomass [23]. 

It was proposed to prove, the decreases of pollutant load by the effect of the biofilm fluidized process. Figure 9. 

Demonstrates the removal percentage of COD/color with and without hexahedron S.M at the biofilm fluidized 

process. In this research, figure 9. Demonstrates that without using of hexahedron S.M.it is perceived that color and 

COD reduction were declined, around to 48 % and 66 %,respectively, if couldn’t recirculation properly of activated 

sludge in without hexahedron S.M and steady removal of color and COD were accomplished after more than 4-5 

days. In contrast, figure 9. Shows by using of hexahedron S.M, it is perceived that color and COD removal 

percentage were ascended, around 94.5 % and 96.7 %, respectively. It was also observed that with using of 

hexahedron S.M and steady removal of color and COD were accomplished over 20 hours.   

In this case, the enhancement in the 46.5% of color and 30.7 % of COD reduction is accomplished by utilizing 

hexahedron S.M and DO was kept in 2-3 mg/l. During whole biofilm fluidizing process. By means of hexahedron 

S.M, up to 7290 mg/l MLSS was raised, which was around thrice times bigger than that in control 2700 mg/l, 

without hexahedron S.M. Furthermore, in the aerated reactor, the whole MLSS is only around 29%, using 

hexahedron S.M, which was found to be suspended condition. It might be concluded or inferred that the boosts of 

removals of color and COD were ascribed to not only the rise of the constancy of the inoculated microscopic 

organismbut also in the rise of the entire biomass holding generation of inoculated microscopic organisms in the 

biofilm fluidized process. Usually, in conventional treatment with activated sludge process involves 2700 mg/l to 

5500 mg/l of MLVSS. 
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Figure 9: Effect on removal of color and COD with or without using of hexahedron S.M in  

biological or biofilm fluidized process. 

 

4. CONCLUSIONS 

 

The current study results are evidently demonstrated that activated sludge with biofilm or supporting media fluidized 

process, for treatment of SMIW or effluent is efficient to get rid of the color and COD by means of hexahedron S.M. 

It is perceived that color and COD removal percentage were ascended around 94.5% and 96.7%, respectively.it was 

also observed that with using of hexahedron S.M and steady removal of color and COD were accomplished after 20 

hours. Moreover, in the aerated reactor, the whole MLSS is only around 29% using hexahedron S.M, which was 

found to be suspended condition. It might be concluded or inferred that the boosts of removals of color and COD 

were ascribed to not only the rise of the constancy of the inoculated microscopic organism but also in the rise of the 

entire biomass holding generation of inoculated microscopic organisms in the biofilm fluidized process. 

Furthermore, the performance of the activated sludge process, affected by mean of HRT and MLVSS concentration. 
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ABSTRACT 

 
Cancer is the major cause of death worldwide and existing treatments like radiotherapy and chemotherapy have various 
side effects and also, are not found to be 100% successful. This has led to the need of alternate treatment options with 
minimum side effects. Spices significantly contribute to human health through their bioactivities. In this present study 
aqueous extracts of four common Saudi spices; Argel (Solenostemmaargel), Artemisia (Artemisia cina), Black seed 
(Nigella sativa) and Turmeric (Curcurmadomestica) were procured from local herbal markets from governorate of 
Rafha at the Northern Border region in Kingdom of Saudi Arabia and evaluated for anticancer activity against three 
human cancer cell lines by MTT assay method. The tested extracts showed cytotoxic activities against the tested cell 
lines with varied degrees. Among them, extract of Black seed was the highest cytotoxic one with IC50 11.2, 34.5 &65 
µg/ml, moderate cytotoxicity was recorded for extracts of both Argel and Artemisia with IC50 23.6, 78.7 & 77.3 and 
27.6, 52.2 & 81.8µg/ml forHEPG2, HCT116 and MCF7 cell lines respectively. While extract of Turmeric was the 
weakest one where it was only active against HEPG2 with IC50 17.8 µg/ml but it was inactive against both HCT116 
and MCF7. Aqueous extract of Black seed/Argel blend exhibited a synergistic effect where it exhibited good cytotoxic 
effect on the tested cancer cell lines with IC506.8, 15.2 and 27.5µg/ml for HEPG2, HCT116 &MCF7respectively. The 
obtained blend showed low cytotoxicity against human normal melanocyte cell line (HFB4) recording IC50 2.3 µg/ml. 
Hence, aqueous extract of Black seed/Argel blend can be taken as a daily diet for treatment of different types of 
cancers. Our findings established that, using of traditional Saudi spices and their combined utilization as functional 
foods and dietary supplements had a synergistic effects against several types of cancers.  
KEY WORDS: Aqueous extracts, Saudi spices, Anticancer, MTT assay, Cytotoxicity, Black seed/Argel blend.    

 

INTRODUCTION 

 

Cancer is defined by uncontrollable division of cells that destroy body tissue. The World Health Organization 
(WHO) stated that, cancer considers the major cause of morbidity and death for humans in our world[1]. Incidences 
of cancer are being observed to increase, recently and this is mainly attributed to urbanization, industrialization, 
lifestyle changes, increased population and increased elderly population[2].Globally, the number of cancer cases in 
2012 was reached to 14.1 million and this number is in increase and may reach to 25 million in 2032. Further than 
the high incidence, cancer is also one of the leading causes of death where the number of cancer-related deaths in 
2012 is recorded as 8.2 million which were attributed to many types of cancers such as liver, breast, cervical, lung, 
colorectal, gastric and prostatic cancer[3]. 

There are a number of normal cancer treatments includes chemotherapy, radiotherapy, surgery, angiogenesis 
inhibitors and targeted therapy with monoclonal antibodies. The increasing rate of mortality associated with cancer 
as well as the toxic side effects of such normal treatments led to searching for new natural anticancer agents 
especially from plants [4]. 

The plant kingdom contains a great source of new bioactive compounds which, due to their intrinsic biological 
properties, may be used in medicine as well as in other human health promoting areas [5]. Many commercially sold 
medicinal plants might contain chemical substances with potential mutagenic and/or carcinogenic properties [6,7] as 
well as with antitumor properties [8,9]. 

Herbal medicine is one of the oldest, if not the oldest, and probably remains to be of growing popularity. It is 
really intriguing that despite the great advancement in the fields of conventional medicine and drug discovery, the 
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use of herbal formulations is still extremely widespread throughout the world, indicative of peoples' perception of 
the safety and therapeutic efficacy of such medicinal herbs. Although herbal medicine is more prevalent in Asia, 
Africa, and to a lesser extent in Europe, it is most likely the gentle, nourishing, efficacious, synergistic, cost-
effective, and safe properties of medicinal herbs that make them an attractive option for many people as therapeutic 
agents [10,11]. It is known that, the dietary plant extracts, especially herbs and spices have a preventive or protective 
role against cancer which may due to its potency and lowest toxicity[12,13]. 

Due to the beneficial health effects of spices it used as traditional systems of medicine as well as it used to 
enhance the tasting or the sensory quality of foods. With the knowledge of the chemistry of the spice bioactive 
compounds, their beneficial health effects have been exhaustively investigated in recent decades [14,15]. Through 
their bioactivities, spices significantly contribute to human health and may be considered as the first ever 
nutraceutical. The multiple health beneficial of spices include some stimulating effects such as protection to the 
gastrointestinal tract, digestive stimulant action, hypolipidemic effect and antidiabetic influence as well as anti-
inflammatory property, antioxidant potential and anticancer activity [16,17]. 

Through the history, spices were enjoyed with a rich traditional use due to their medicinal properties as well as 
their flavor enhancement characteristics. The increase in chronic diseases among the world also the rise in 
corresponding health care costs enhances the researchers and the public for discovering a multiple alternative health 
benefits related to foods, including those causes modification of tumor behavior and reduction in cancer risk [18]. 
Through the above mentioned reports, it was stated that, spices act as a promising anticancer activity. Hence, the 
present study was aimed to investigate the cytotoxic potency of aqueous extracts of four common Saudi spices 
against three human cancer cell lines to obtaining a new natural therapeutic product to be taken as a daily diet can be 
given to poor people in the rural areas to treat different types of cancers. 

 
MATERIALS AND METHODS 

 

Chemical and reagents 

All the chemicals used in this study were of analytical grade. Dimethyl sulfoxide (DMSO), Cyclophosphamide, 
Dulbecco’s Modified Eagle’s Medium (DMEM), Phosphate Buffered Saline (PBS), Trypan blue, foetal bovine 
serum (FBS) & 3-(4,5–dimethyl thiazol–2–yl)–5–diphenyltetrazolium bromide (MTT) were purchased from Sigma 
Company, USA. 
 

Cell lines 

The human liver carcinoma (HEPG2), the human colon carcinoma (HCT 116) and the human breast 
adenocarcinoma (MCF-7) cell lines were obtained from American Type Culture Collection (Rockville, MD) then 
maintained by serial sub-culturing at the National Cancer Institute (NCI), Cairo, Egypt. 
 

Spices 

Four common Saudi spices included; dry Argel (Solenostemmaargel) leaves, dry Artemisia (Artemisia cina) 
leaves, dry Black seed (Nigella sativa) and dry Turmeric (Curcurmadomestica)leaves were procured from local 
herbal markets at governorate of Rafha, then identified at the Pharmacognosy Department, Faculty of Pharmacy, 
Northern Border University, KSA. 

 
Preparation of aqueous extracts of the selected spices 

For preparing the aqueous extracts of the spices under investigation, 5g of each type were grinded in blender to 
fine powder then 1 g of each powder was soaked in 200 mL hot distilled water. The prepared extracts were filtered 
with Whatman No. 1 filter paper after standing for 24 h [19]. 

 
Anticancer activity 

Maintenance of cell cultures  

For maintenance the previously mentioned carcinoma cells, it were cultured in75 cm2 cell culture flasks of 
RPMI -1640 medium containing 1% MEM non-essential amino acid solution, 10% fetal bovine serum and 1% 
penicillin-streptomycin solution in a humidified atmosphere of 95% air, 5% CO2 at 35°C. The number of cells was 
maintained to be between 20 and 25. For studying the anticancer activity, the cells were cultured in plates of 96-well 
in a concentration 0.2 mL of cell solution/well then the cells were allowed to attach for 24 h before treatment with 
tested extracts. For determination the cytotoxicity of the tested materials, the cell monolayers were washed with PBS 
then the serially diluted materials were added and dispensed to the pre-cultured plates [20]. Anticancer activity was 
performed at the National Cancer Institute (NCI), Cairo, Egypt. 
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Cytotoxic activity using MTT assay 

The cytotoxic activity of the prepared aqueous extracts against the selected human cancer cell lines was studied 
by MTT assay according to the method of Mossmann [21]. Briefly, the tested human cancer cells were incubated for 
4 h in serum free medium containing 0.8 mg of 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide) 
(MTT). The cells were washed with 1 ml of phosphate buffer saline (PBS) followed by addition of 1 ml dimethyl 
sulfoxide (DMSO) then the solution was shaken gently for 10 min until the complete dissolution. 96-well plates 
were inoculated with aliquots (200 µL) of the prepared solution, the absorbance was recorded using the microplate 
spectrophotometer system at 560 nm. The obtained results were analyzed using the software of Soft max pro 
(version 2.2.1) as percentage of the control value. For obtaining the survival curve, the relationship between the 
extract concentration and surviving fraction was plotted and IC50 (the concentration required for 50% inhibition of 
cell viability) was calculated. The highest active extracts were selected and mixed in equal concentrations (1:1) and 
reevaluated against the same tested cancer cell lines in order to compare their blend effect.  

   
Evaluation of the cytotoxic activity against human normal melanocyte cell line (HFB4) 

The selected Black seed/Argel blend was evaluated for cytotoxic activity against human normal melanocyte 
cell line (HFB4); to assess their selectivity to cancer cells. 
 

Statistical analysis 

The results were recorded as mean values and the statistical significance was calculated using ANOVA (one-
way analysis of variance), the differences were considered significant when p-value< 0.05. All experiments were 
performed in triplicates. 
 

RESULTS AND DISCUSSION 

 

Cancer is among the leading causes of morbidity and mortality worldwide. To developing new anticancer 
drugs it was estimated that, cost over $5,000,000 and 7 to 10 years are required. This cost includes, specimens 
collection, crude extracts evaluation, purification and identification, synthesis of the active substance as well as 
testing the drug on preclinical and clinical studies [5]. 

The common techniques which were used for cancer treatment became unfavorable because of its serious side 
effects in addition to the growing resistance toward anticancer effects that worsens the future of such treatments. 
Thus, the focus toward the natural products such as spices became urgent for developing new anticancer agents and 
to save the future of cancer treatment [22-24]. 

The cytotoxicity effects of spices are differing with their constituents of the bioactive compound, therefore, the 
present study was conducted in order to compare the cytotoxic effects of aqueous extracts of four common Saudi 
spices for cytotoxic activity against three human cancer cell lines. The use of naturally-occurring agents to regulate 
tumorigenesis is on the rise. Several herbal extracts, pure plant-derived active constituents, and food additives have 
been reported to possess potent anti-cancer properties and cancer-ameliorating effects [25]. 

Generally, the results of the cytotoxic activity of the four tested extracts showed that, all of the tested extracts 
have cytotoxic activities against the tested cell lines with varied degrees. It is well known that many drugs of those 
commonly used for remedy are of herbal origin [26-28]. 

 Among these extracts, Black seed (Nigella sativa) extract was the highest cytotoxic one with IC50 11.2, 34.5 & 
65 µg/ml against human liver carcinoma (HEPG2), the human colon carcinoma (HCT 116) and the human breast 
adenocarcinoma (MCF-7) cell lines respectively (Figure 1). The traditional using of the seeds, oils and extracts of N. 

sativa as an anticancer agent in different countries is due to thousands of years. The thymoquinone (TQ) crude oil 
extracted from the black seed is effective against many diseases as well as it have anticancer against various types of 
cancers such as  liver, breast, lung, etc. with much safety [29]. 

Aqueous and alcohol extracts of N. sativa were found to be effective in vitro in inactivating MCF-7 breast 
cancer cells [30]. The volatile oil of N. sativa has anticancer activity against the colon carcinoma cells of rats with 
no adverse side effects [31]. Thabrew et al. [32] tested the cytotoxic activity of N. sativa seed with different 
concentrations (0–50 mg/ml) against human hepatoma HepG2 cell lineand88% inhibitory effect on HepG2 was 
recorded after 24-h incubation. Banerjee et al. [33] reported that, Nigella sativa have a strong effects on HCT-116 
with cell inhibition 69.21%. The wide-range anti-cancer effects of Nigella sativa, also known as black seed or black 
cumin, have been extensively studied using different in vitro and in vivo models [25].  

Extract of dry Argel (Solenostemmaargel) leaves was the second highest cytotoxic one where it showed 
moderate cytotoxic activity with IC50 23.6, 78.7 & 77.3 µg/ml against human liver carcinoma (HEPG2), the human 
colon carcinoma (HCT 116) and the human breast adenocarcinoma (MCF-7) cell lines respectively (Figure 2). As a 
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medicinal plant, S. argel is used in folkloric medicine against a wide range of diseases and health problems. It was 
used as anti-inflammatory [34,35]and anti- oxidant [36]and anticancer [37,38].  

 

 
 

Figure 1: Cytotoxic activity of Black seed against the different human cancer cell lines. 

 

 
 

Figure 2: Cytotoxic activity of Argel against the different human cancer cell lines. 

 
Moderate cytotoxic activity was recorded for the extract of dry Artemisia (Artemisia cina) leaves where it 

showed IC50 23.6, 78.7 & 77.3 µg/ml against human liver carcinoma (HEPG2), the human colon carcinoma (HCT 
116) and the human breast adenocarcinoma (MCF-7) cell lines respectively (Figure 3). In the middle Ages, 
Artemisia is regarded as a broad remedy for all diseases owing to its curative medical powers. Antimalarial and 
anticancer activities are the most well-known biological effects accounted for different species of the genus 
Artemisia [39-41].  

The weakest cytotoxic activity was recorded for extract of dry Turmeric (Curcurmadomestica) leaves where it 
was only active against human liver carcinoma (HEPG2) with IC50 17.8 µg/ml but it failed to inhibit 50% of cell 
viability at 100 µg/ml of its concentration thus its IC50 was recorded as non-active (NA) against both the human 
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colon carcinoma (HCT 116) and the human breast adenocarcinoma (MCF-7) (Figure 4). The active constituents of 
turmeric are curcumin and lectin; curcumin initiates apoptosis of cancerous cells without affecting the normal 
cells[42]. According to previous reports, turmeric is a good source of natural flavonoids, which have been shown to 
have antioxidant activity, free radical-scavenging capacity and anticancer activities [43]. 

 

 
 

Figure 3: Cytotoxic activity of Artemisia against the different human cancer cell lines. 

 
 

 
 

Figure 4: Cytotoxic activity of Turmeric against the different human cancer cell lines. 

 
From the above mentioned results it was noticed that, the lowest IC50 values were recorded for the aqueous 

extracts of both the Black seed and Argel in comparison with IC50 of the other tested spices. Thus, they were 
selected as the highest active spices and mixed in equal concentrations (1/1) then further evaluated for cytotoxic 
activity against the same cancer cell lines. It was found that, the aqueous extract of Black seed/Argel blend showed 
excellent cytotoxic effect on the tested cancer cell lines with IC506.8, 15.23 and 27.5 µg/ml for HEPG2, HCT116 & 
MCF7 respectively (Figure 5). 
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Figure 5: Cytotoxic activity of Black seed/Argelblend against the different human cancer cell lines. 

 
Comparing IC50of the individual effect for each Black seed and Argel extracts with IC50of the combined action 

(Table 1) demonstrated a promising synergistic effect and strong cytotoxic activity against the all tested cancer lines, 
where IC50of the blend was decreased greatly to be less than IC50 of the lowest one and this is depend on the active 
constituent present in each plant. 

To assess the selectivity to cancer cells the selected Black seed/Argel blend was evaluated for cytotoxic activity 
against human normal melanocyte cell line (HFB4) and it was found that, the blend showed a relatively low 
cytotoxicity to normal cells with IC50 2.3 µg/ml (Table 1). Clinically, several anticancer drugs are effective for 
cancer treatment, but it is common for these chemotherapeutic agents to have serious side-effects as a result of their 
nonselective cytotoxic effect on both cancer and normal cells; thus, compounds with selective antitumor activity that 
do not have side-effects are urgently required for clinical use. 

 

Table 1: IC50 of individual and combined effect of Black seed and Argel extracts. 
Cell lines 
 

 

Extracts  

IC50 (µg/ml) 

Black seed Argel Black seed/Argel 

HEPG2 11.2 23.6 6.8 

HCT116 34.5 78.7 15.2 

MCF7 65 77.3 27.5 

HFB4 NT NT 2.3 

NT=not tested. 

 
To the best of our knowledge, there is a few reports discussed the combined effect of the different spices for 

their anticancer activity whether on the same used spices or others. Generally, all these studies recorded a synergistic 
cytotoxic effect for the combined action comparing with the individual effect. The aqueous extract of 
cinnamon/clove blend showed strong anticancer activity with synergistic effect on liver cancer cell line Hep G2[44]. 
Also, El-Aziz et al. [45] reported that, extract of the mixture black seed/melatonin and retinoic acid has a strong 
anticancer activity in mammary carcinoma of rats. 
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CONCLUSION 

The results obtained in this study established that, the aqueous extract of the blend black seed/Argel showed 
synergistic effect where it had highly selective cytotoxicity to the human; liver (HEPG2), colon (HCT116) and 
breast (MCF7) carcinoma cells, but the lowest activity against human normal melanocyte cells (HFB4). Thus we can 
conclude using of traditional spices in combination is effective in tumor prevention and therapy. 
 

RECOMMENDATIONS  

Resent findings have not yet been able to explain the exact mechanism of anticancer effects of this blend thus; 
we suggest that black seed/Argel blend’s anti-cancer activity needs to be further studied on animal models for 
studying the biology and genetics of human cancers as well as for preclinical investigation of anti-cancer 
therapeutics and cancer prevention. 
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ABSTRACT 

 

Increase in the number of elderly will need a serious handling because naturally elderly is experiencing setbacks, both 

physically and biology, or his mental. The increased number of elderly will also create health problems facing will be more 

complex especially related to the issue of aging. Efforts to produce a healthy aging population is not young and requires the 

cooperation of the parties. The purpose of this research examines the factors that affect the perception of the health of the 

elderly with logistic regression approach. The results of the study showed with CFA approach that the model of the 

measurement of the health of the elderly is the model fit and the indicator on the physical activity, aspects of psychology and 

social aspect is valid in convergence and discriminant and reliable. The greatest physical activity indicator is muscular 

strength, while aspects of psychology in a row is power remember and performance. The social aspects of the biggest 

indicators on changes interest. 

KEY WORDS: Elderly, Health Physiology, Psychology, Sociology, CFA 

 

1.  INTRODUCTION 

 

Elderly is the period of the cover in the amount of the life of a person that is the period in which the person has been 

depart far from the earlier period that is more enjoyable or depart from the full time benefits. Those who say the elderly are 

those who are aged more than 60 years [1]. The elderly generally experience various symptoms caused by the decline of 

biological functions, psychological, social and spiritual. This change will provide the influence on all aspects of the life of 

the elderly, including health [2]. 

According to the World Health Organization (WHO) population of elderly 2020 is estimated to reach 28,8 million 

people with an increase of approximately 11.3 4 and the age of the living hope 71.1 years [3]. The Central Statistics Agency 

population of elderly in Indonesia in 2010 rose to 9.7 % from the number of elderly it gave 23.9 million with age of living 

hope 66.2 %, 2013 has increased 6.6 % from the number of elderly 25 million, age living hope 69 years, while the number 

of elderly in East Java as much as the 4.113.847 or around 11 % of the total population of East Java. 

Elderly reviewed from the physical aspect is the elderly who have undergone the process of aging the decrease of 

physical life that is marked with the more vulnerabilities of the body against the attacks of various diseases that can cause 

death, this caused along with the increase of the age of the changes occur in the structure and function of the cell, network 

and organ system [4]. On the psychological aspects of elderly power reduction remember, analytics or intelligence in 

processing information. The older people generally tend to be weak in memngingat new things learned and vice versa their 

memory good enough against the things that had long been studied. This is caused by the fact that they are not motivated to 

mengingatingat something, the lack of attention, hearing that less clearly and what he hears is different from the one spoken 

[1][5]. From the point of view of social, elderly is a separate social groups. In Western countries, elderly occupied social 

strata under the youth. For the people of traditional Asian, elderly occupied a high social class that must be respected by the 

community. [6] presents one of the results of research shows that 57 percent of respondennya feel religion is more meaningful 

for them after the pension than ever before. Another research shows that, 67-71 percent of elderly women and 52-55% in 

men say that religion is very important in his life, 5 percent of women and 7- 19% men say that religion does not mean much 

for them. From some research results indicate that religiosity increased in line with the age of the person. Further said that in 

some research results, confidence and trust in the Lord will alleviate the suffering when people experience sorrow, lonely, 

desperation or other emotional problems, in with their proximity to God can strengthen the faith and strength in each of the 

people (religiosity, the existence of the couple and social welfare on Elderly Binan PMI Branch Semarang. 

Based on the research done by [7], titled psychological well-being and Health found that well-being has implications 

on the physical health. Declining physical abilities that cause various diseases and functional disorders in the elderly is not 

only affecting the physical condition but will affect the condition of psychological. Research Results [8], find that the elderly 

residents of the orphanage is very poor conditions in various aspects such as physical and psychological health, adjustments 

themselves and social and independence is very low. This generally means the elderly residents of the orphanage have 

differences with the elderly who live with the family.  
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According to [9], various physical problems in the elderly are not only physical impact on the elderly but also have 

an impact on the physical elderly to appear some psychological problems such as anxiety, depression, insomnia, paranoid 

and dementia. Decline in physical function and disease suffered by the elderly cause elderly need other people to help in 

doing daily activities. Other problems can be derived from the social aspects and psychological aspects or emotional. 

In the life of the elderly in order to maintain a healthy physical condition, it needs to be adapted to the needs of the 

physical needs with psychological or social conditions, so that would be no effort to reduce activities that are physical 

memforsir. A senior citizens must be able to set the way of life with good, for example eat and sleep rest and work in a 

balanced. Health education to the community, the administrator of the orphanage werdha elderly rehabilitation center 

managers about the importance of the independence of the elderly must always be improved. Elderly that healthy and 

independent will improve the quality of life of the elderly [6]. One of the ways that can be done by the elderly to face the 

problems is to achieve psychological kesejateraan. Social support refers to the comfort, attention, Aliansi Jurnalis Independen, 

or assistance given by another person or group to the individual. Nurses can play to help the elderly in the search for meaning 

and help elderly in spiritual practices [10]. Lead a spiritual activity to understand the meaning of each of the rituals and still 

soulful positive. 

Based on explanation above, this research examines the relationship of indicators physical abilities, psychological and 

social between the elderly using confirmatory factor analysis (CFA) [11]. According [12], CFA is not a method to find the 

structure of the factor, but confirm the existence of the structure of the specific factors. One of the advantages of CFA is 

flexibility level when applied in a model of a complex hypothesis. Estimation method in CFA used maximum likelihood 

which can determine the optimum value on the factor loading [13]. 

      

2.  METHODOLOGY 

 

The population in this research is the elderly in Surabaya City. Sample in research as much as 206 senior citizens 

in the coastal areas: Sub-districts Kenjeran and  Panti Wreda: Hargo Dedali, UPT Liponsos Whitish with a method simple 

random sampling [14]. The latent variable in this research is the   physical activity (X1), aspects of psychology (X2), 

the social aspects of (X3) [15]. The framework of the concept of the relationship between the latent variables served as 

follows.   

 

 

Figure 1. The Conceptual Framework the perception of the health of the Elderly [5] [9] [15] 

 

The Data in this research using primary data through the survey. Furthermore done analysis with the method CFA. 

The basic principles of Confirmatory Factor Analysis is started by confirming a number of factors (the dimension of the 

problem) and then to each of the dimensions investigated in depth using some theoretical indicators that have the support of 

the theory of the strong and to test a theory or the concept of a process or a phenomenon 

The measurement model of the factors presented in the picture below. 
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Figure 2. Measurement Model for Single Latent Variabel 

 

In the form of a matrix can be written as: 

X = Λx ξ + δ                 (1) 

where: 

X : matrix indicator variable 

Λx : matrix lambda (loading factor) 

ξ : matrix of the latent variable 

δ : error 

Suppose a latent variables can be measured by two indicators (p=2), there will be a form of equality as follows: 

X1 = λl  ξ+ δ1  ;   X2 = λ2  ξ+ δ2                    (2)                                              
 

To know whether the indicator variable is really valid in measuring the factors or construct so that explains the 

dimensions of the factors done with the test statistics t. The use of t tests is due to the loading factor (λi) in confirmatory 

factor analysis using standardized estimate as massive regression [12]. The hypothesis that is used is as follows: 

H0 : λi = 0  (loading factor is not significant in measuring the latent variable) 

H1 : λi ≠ 0  (loading factor significant in measuring the latent variable) 

where i = 1, 2, ..., p is indicator variable.test statistics for loading factor is. 
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When ,| | dft tα>  then reject H0 and estimation of relationship causal parameters (regression coefficient) significant 

in measuring the relationship of causation is so formed by unidimension. 

 

3. RESULTS AND DISCUSSION 

 

Variable frequency distribution research, namely the perception of the health of the elderly, health physical, 

psychological, social relations and the environment is presented in the following table. 
 

Table 1.  Description of the research Variables 
Latent Variable (indicator) Mean Standard deviation 

Physical Health   

X1.1 (durability) 3.7788 .89323 

X1.2 (malleability) 3.5356 .83633 

X1.3 (muscular strength) 3.4173 .86478 

Aspects of Psychology 
  

X2.1 (ability to think) 3.6982 .66448 

X2.2 (performance) 3.7654 .72776 

X2.3 Power (remember) 3.8350 .65953 

X2.4 (motivation) 3.9912 .63046 

X2.5 (decision making) 3.7240 .61608 

Social Aspects 
  

(X3.1 Personality changes) 3.9238 .64533 

X3.2 (social change in society) 3.9668 .66932 

X3.3 (changes interest) 3.7477 .64789 
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 Table 1 shows that a good physical health more perceptions of the health of the elderly in a positive (94.3%), a good 

psychological more have elderly health perception of positive (80.6%), a good social relationship more have elderly health 

perception of positive (86.3%), and good environment more have elderly health perception of positive (90.0%). 

 Physical health relationship, psychology, social and environmental relationship with the perception of the health of 

the elderly is done with validity convergence, validity discriminant and reliability. The results of analysis presented in the 

following table. 

 

Table 2. Convergence validity and reliability of the indicators on physical activity,  

aspects of Psychology, Social Aspects 
Latent Variable Indicators Validity Convergence Reliability Composite 

Reliability Loading 

Factor 

P-

value 

Description Error 

Variance 

P-

value 

Description 

Physical Activity X1.1 (durability) 0.736 0.000 Valid 0.364 0.000 Reliabel 0.780 

X1.2 (malleability) 0.661 0.000 Valid 0.392 0.000 Reliabel 

X1.3 (muscular 
strength) 

0.761 0.000 Valid 0.313 0.000 Reliabel 

Aspects of 

Psychology 

X2.1 (ability to think) 0.551 0.000 Valid 0.306 0.000 Reliabel 0.866 

X2.2 (performance) 0.828 0.000 Valid 0.166 0.000 Reliabel 

X2.3 Power 

(remember) 

0.830 0.000 Valid 0.134 0.000 Reliabel 

X2.4 (motivation) 0.809 0.000 Valid 0.137 0.000 Reliabel 

X2.5 (decision 

making) 

0.585 0.000 Valid 0.248 0.015 Reliabel 

Social aspects  X3.1 (Personality 
changes) 

0.691 0.000 Valid 0.217 0.000 Reliabel 0.839 

X3.2 (social change 

in society) 

0.604 0.000 Valid 0.283 0.000 Reliabel 

X3.3 (changes 

interest) 

0.858 0.000 Valid 0.110 0.000 Reliabel 

 

Table 2 shows that all indicators in each latent variable are valid and reliable. This is shown in the loading value which is all 

more than 0.5 and also of the p-value value of the validity convergence and reliability is smaller than α = 0.05. Furthermore, 

the reliability of each latent variable can also be said reliably, it is shown from the value of composite reliability greater than 

0.7. The X1.3 (muscular strength) (0.761) and X1.1 (durability) (0.736) indicator are the dominant formers of the latent 

variable Physical Activity, whereas in Aspects of Psychology the dominant shaper of the X2.3 Power (remember) (0.830), 

X2.2 (performance) (0.828), and X2.4 (motivation) (0.809) indicator. For social aspect, X3.3 (changes interest) is the 

dominant form of 0858. 

 

Table 3. Validity Discriminant on Physical Activity, Aspects Psychology, Social Aspects 
Covariance Discriminant Validity 

Estimator Standard 
Error 

Critical Ratio 
(CR) 

p-value Description 

Physical activity with aspects of 

Psychology 

.014 .020 .719 .472 Valid 

Psychological aspects with social 
aspects 

.054 .038 1.429 .317 Valid 

Physical activities with social 
aspects 

.097 .072 1350 .298 Valid 

 

Table 3 shows that the estimated value of covariance between Physical activity with aspects of Psychology is 0.014 with p-

value of 0.472, between Psychological aspects with social aspects of 0.054 with p-value of 0.317, and between Physical 

activities with social aspects of 0.097 with p- value of 0.298. This shows the relationship between the latent variables Physical 

activity, the aspects of Psychology and social aspects give p-value greater than α = 0.05, and this can be said that the 

assumption of discriminant validity has been met. 

 

Diagram of the relationship between the latent variable in detail is presented in the  following figure. 
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Figure 3. The Relationship of physical activity, Psychology and Social Aspects 

  

Goodness of Fit Model of the Measurement of Health Elderly 

 

The results of the measurement model testing with AMOS program in detail can be seen in the following table: 

 

Table 4. Results Model Testing Measurement of Health Elderly 
The criteria Cut – Off Value Results  Description 

Chi - Square expected small 49.732 χ2 with df 37 

is  52.192 
Good 

Probability ≥ 0.05 0.079 Good 

RMSEA ≤ 0.08 0.041 Good 

GFI ≥ 0.90 0.959 Good 

AGFI ≥ 0.90 0.926 Good 

CMIN/df ≤ 2.00 1.344 Good 

TLI ≥ 0.95 0.976 Good 

CFI ≥ 0.95 0.984 Good 

 

Figure 3 and Table 4 showed that the 8 (eight) criteria used to assess worthy / or not a good model it states. It can 

be said that the measurement model for the validity and discriminant convergen acceptable, which means there is a similarity 

between the model with data. 

 

4. CONCLUSION 

 

The results of the study showed with CFA approach that the model of the measurement of the health of the elderly is 

the model fit and the indicator on the physical activity, aspects of psychology and social aspect is valid in convergence and 

discriminant and reliable. The greatest physical activity indicator is X1.3 (muscular strength), while aspects of psychology in 

a row is X2.3 (power remember) and X2.2 (performance). The social aspects of the biggest indicators on X3.3 (changes 

interest). 
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ABSTRACT 

 
The rapid growth of off-premise catering makes it essential that caterer obtains customers satisfaction for a long-
term survival. Repeating the service experience and disseminating the positive information to others are highly 
likely taking place if the customers are satisfied with the service quality. Based on the above notion, this study 
attempts to identify how perceived quality affects customers’ satisfaction and post-purchase action in off-premise 
catering. Questionnaires were distributed to 250 customers from 10 selected off-premises catering in Shah Alam. 
The questionnaire consists of close-ended questions and is divided into 4 major sections which are Section A 
(Respondents’ demographic profiles), Section B (Consumers’ evaluations of the importance of perceived 
quality), Section C (Respondents rate for their overall satisfaction towards perceived quality) and Section D 
(Post-purchase action) in off-premise catering. A series of analyses using descriptive and inferential methods were 
used to analyse the data. The results indicate that the perceived quality has positive effects on customers’ 
satisfaction and post-purchase action. 
KEYWORDS: Off-Premise, Catering, Perceived Quality, Satisfaction, Post-Purchase Action. 

 

INTRODUCTION 

 
Based on the Malaysian Household Expenditure Survey [11], Malaysian spent the highest amount of their 

household expenditures on food consumption [20-20]. This is supported by a 5.1% or a total accumulation of $26, 

5897 of Gross Domestic Product (GDP) spent on food and related goods [12]. The above notion and the increase in 

society's disposable income have led to the prosperity of foodservice businesses [32]. Moreover, the changing of 

lifestyle [33] and the enhancement in the standard of living also boosted this business [12]. In [11] reported that 

there was an increasing number of registered food and beverage establishments from 82,325 in 2001 to 145,320 in 
2010. Among the registered foodservice establishments, catering made a significant contribution to the sector and 
influenced many foodservice providers to involve in this industry. Statistics on Registered Food Premises provided 

by [28] revealed that there was an increasing number of registered caterers from 426 in 2010 to 678 in 2011. This 

had resulted in a new surge of demand for catering in Malaysia and the development of this business. Generally, 

there are two main types of catering which are on premise and off-premise catering. According to [37], on premise 

catering is known as food that is cooked and served in the same place. Meanwhile, off-premise catering refers to 
food that is prepared, cooked in a kitchen and transported to the location requested by the customers. In order to 
meet the recent changes in consumer demand, both catering are not only strictly focusing on food but also offering a 
complete service which includes wedding packages, decorations, canopies, photographers and audio-visual 
equipment. However, off-premise catering has undeniably become an option for customers compared to on premise 
in holding events. This is due to this type of catering can fulfil the needs of all market segments ranging from low-
income customers who look for a large quantity and quality at an affordable price, to the high-income customers 
who want the premium service and excellent quality of food [8]. This can be seen through an array of foodservice 
establishments such as hotels and restaurants which started off with on premise services and later extended into off-
premise services such as weddings, business conferences, private and holiday parties. As reported by anecdote 
evidence, thousands of independent and corporate caterers have emerged in the recent years. This scenario is not 
only providing more alternatives but also creating demand for quality of services by the customers. In this regard, 
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the customers’ perceived quality is an important factor that can be associated with their satisfaction. Similarly, it is 
crucial for every caterer to understand the customers’ insight or needs to further increase their revenues. Therefore, 
the most critical marketing concern is customers’ satisfaction because dissatisfied customers can cause negative 

word-of-mouth, sabotage the reputation and discourage other customers from engaging foodservice provider [2]. 

Knowing customers’ needs and what satisfy them is beneficial to caterers as they can retain existing customers and 
at the same time attract new ones. As mentioned by [8], to keep and satisfy an existing customer is easier than to 
attract new ones. 

The objectives of the study are as follows: 
1. Examine the importance of perceived quality attribute in off-premise catering. 
2. Analyze the effect of the perceived quality attribute towards customer satisfaction. 
3. Determine the effect of customer satisfaction on post purchase action.  

 
Figure 1: Study framework 

 
The study framework in Figure 1 explains the relationship between variables. In this study, the framework is 

adapted from [38] who developed SERV-PERVAL multidimensional scale. This study also adopts a transaction-

specific model developed by [8] and later expanded by [36]. This is due to the fact that this model explains the overall 

customers’ satisfaction of product and service quality. Furthermore, this model also helps theresearcher to accentuate 
the off-premise catering industry offers both service and product features. Therefore, customers need to ponder specific 
attributes of the deal such as product features (food quality) and service features (server, equipment and hygiene) in 
order to be satisfied with their overall catering experience.  
 

PROBLEM STATEMENT 

 

An increasing number of customer retention can lead to increasing profitability for organizations [8]. Apart 

from that, it is crucial to study the customers’ satisfaction. Recent studies showed that there is a need to understand 
the customers’ satisfaction because it gives a better picture for the caterer to develop more suitable marketing efforts 
that can promote their products or services to attract new customers. Furthermore, they can maintain existing 

customers and increase the company profits [1, 5-6]. Therefore, caterers will promote the service quality, 

satisfaction and value the customers will perceive upon using their products or services [8]. With the above notion, 

most of the service providers would admit that they are competing with each other to offer quality, satisfactory and 

significant experiences to their customers so that they will be attracted to repurchase the experience [4, 10, 38, 24, 

27]. This could be achieved by attracting repurchase from repeating customers. Furthermore, caterers also have to 

continuously look for new ways to enhance their services as well as to work out new strategies to provide 
memorable values to their customers. Moreover, they also need to create unique and distinctive service elements to 
exceed the customers’ expectations and thus enhancing customers’ satisfaction. This is due to the fact that customers 
nowadays are not only looking for food but also taking into account the taste, food preparation, higher quality 

customer service, better physical eating conditions, healthier food selections and more value for money [41]. This 

leads to the need of off-premise caterers to be able to incorporate better quality and memorable experiences that 

customers perceive to be the best value in order to enhance customer’s positive behavioural intentions [28]. In 

today’s competitive off-premise catering industry, customers have a diversity of options in selecting the best 

caterers. Thus, perceived quality has become an important element in marketing strategies. This is supported by [21] 

who said that perceived quality is increasingly known as the basis of competitive advantage. Customers are looking 

for quality as their first evaluation for satisfaction [12]. Therefore, examining this precursor to Malaysian 

customers’ satisfaction concerning off-premise catering is considered worthwhile. However, to what extent 
perceived quality can affect customers’ satisfaction and post-purchase action in the context of off-premise catering 
in Malaysia? Several studies have been conducted on quality as the primary determinant of customers’ satisfaction 

H1 

Customer satisfaction 
 
 

Perceived quality Post purchase action 
H2 
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in foodservice industry [25-26, 31, 1, 5-6, 3, 40, 15-16, 9, 43, 33]. However, there has been very limited studies 

addressing or striving for perceived quality as the antecedent factor. Furthermore, factors that influence customers’ 
satisfaction in off-premise caterings have not yet been widely researched. In fact, published literature does not even 
refer to any Malaysian study focusing on the perceived quality. 

 

METHODOLOGY 

 

As this study involves a descriptive and correlational research design, thus a quantitative approach is found to 
be the most suitable method of obtaining information for this study. Data were collected in Shah Alam, Selangor. 
The target population for the study was Shah Alam residents who had at least one experience using listed Shah Alam 
caterers during events such as weddings, corporate events, product launches, parties, birthdays and festival events 
within 3 months from the distribution of the questionnaire. The sampling frame for this research is the customers 
who were selected from the caterers’ internal database. Based on the data obtained, there were about 124 caterers in 
Shah Alam. The catering establishments were profiled with certain criteria such as registered with Companies 
Commission of Malaysia (SSM) and Ministry of Finance (MOF), the number of employees, type of catering and 
services offered, the number of seating capacity, price range and the availability of websites. The manager or owner 
of each catering establishment was contacted via telephone and email to obtain the information regarding their 
company’s profiles. However, some catering establishments did not meet the requirement and could not be 
contacted via telephone. Apart from that, researcher managed to get 20 caterers who responded via email and 
telephone. After profiling the caterers, 10 of the caterers were dropped from the list due to non-compliance to the 
criteria. Thus, the final listed off-premise catering was 10. In order to ensure the findings are based on 
the actual experience, customers who have the experience engaging caterers were chosen. They were contacted via 
telephone and email to seek their permission before conducting the surveys. 250 samples were obtained. The data 
required for this study were obtained through a self-administrated questionnaire. There were 4 major sections being 
developed for the questionnaire. The first section (Section A) was designed to assess the respondents’ demographic 
profiles. Section B was designed to understand consumers’ evaluations of the importance of perceived quality (12 
items) in off-premise catering. Respondents were asked to evaluate using five point Likert scales ranging from 1 that 
represents very important to 5 that represents least important. In planning the style and type of the questionnaire, close-
ended questions using a Likert scale was chosen for this study. The rationale behind this design because it is easier for 

respondents to understand and they usually enjoy filling in [30]. Section C requested the respondents to rate their 

overall satisfaction towards the attributes of perceived quality (12 items) in off-premise catering. The last part was 
Section D which measured the post-behavioural action (7 items). Items were adapted from previous researchers. There 
were two ways of obtaining data from the respondents as some of them could be accessed from caterers’ database 
and for caterers who did not give the access to their database, sessions were arranged based on the convenience of 
the managers for the researcher to share the questionnaire. The questionnaire was not only distributed by hand but 
also through the manager’s mail. The managers agreed to share the questionnaire with their existing customers. The 
managers or owners who agreed to participate were briefed about the study using the information sheet attached to 
the questionnaire before they distributed the questionnaire to their customers. 
 

RESULTSAND DISCUSSION 

 

A total of 250 questionnaires were successfully distributed. 241 (96.4%) were returned within two month 
response period. Nine questionnaires were incomplete or not suitable for use due to inconsistencies in answering 
questions resulting in 232 usable responses with a 96.3% usable response rate. A series of analyses using descriptive 
(frequency and mean score) and inferential (Pearson’s Correlation and Multiple Regressions) methods were 
employed in response to the objectives, research questions and the hypotheses of the study. 
 
Respondents’ Profile 

There were 9 items listed and analysed in the demographic profile using the descriptive statistics. Out of 232 
respondents, 59.9% (n=139) were female respondents as opposed to 49.1% 93 (n= 93) male respondents. This is 
most probably because in both emerging markets and developing nations such as Malaysia, women's authority of 
influence extends well beyond the traditional roles of family and education in business, government and the 
environment. In terms of age, the majority of respondents’ ages were less than 30 years and married. The largest 
percentage of the respondents’ education level was from Degree holders. In view of employment status, most of the 
respondents were full-time employees. The monthly incomes of most respondents were between RM2000 to 
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RM3000 per month. As for the response of how often they used the catering, 47.40% of the respondents indicated 
that they used it for three to four times. Based on the purpose of using the catering services, 92.70% out of the total 
respondents used catering for wedding reception purposes and 40.90% respondents invited 1000 to 2000 guests for 
their events. From the information gathered from the caterers, customers are required to order for a minimum of 
1000 guests in order to be entitled for the lowest price of the catering package. In terms of how they source for 
caterers, most of the respondents (98.70%) said that they have been recommended by their friends and relatives. 
 

Procedures of Analyses   

The analyses were divided into 3 separate sections. The first section analyses the overall items in Section B of 
the questionnaire that comprises of the attributes of customers’ perceived quality in off-premise catering. Section C 
evaluated the level of customers’ satisfaction towards perceived quality and Section D measured the level of 
customers’ satisfaction towards post-purchase action. 
 
Importance of Perceived quality in Off-Premise Catering  

Food quality items such as consistency of taste (M=4.71, SD = 0.454), freshness (M=4.65, SD = 0.478), taste and 
flavour (M=4.52, SD = 0.501), presentation (M=4.48, SD = 0.501), variety (M=4.28, SD = 0.452), portion size 
(M=4.44, SD = 0.497) and healthy food (M= 4.46, SD = 0.500) were perceived as important by customers before 
selecting caterers. However, it is interesting to note that among the quality attributes, service quality items such as 
cleanliness of the equipment (M = 4.77, SD =0.424), time and attention given to food safety (M=4.35, SD = 0.479) and 
the appropriate temperature to serve food (M=4.54, SD = 0.500), neat and clean servers (M=4.74, SD = 0.439), an 
appropriate seating and table arrangement (M=4.48, SD = 0.501) were given the highest ratings for the importance in 
selecting caterers. It can be said that, from this analysis, customers’ satisfaction in off-premise catering is above 
satisfactory level with a mean value of 4.13 on a 5-point Likert scale. As far as the mean values are concerned, 
customers were satisfied with the perceived quality. The satisfaction comes from the accuracy of food quality and 
service provided by the caterers. 
 
Effects of Perceived Quality towards Customers’ Satisfaction 

This analysis was undertaken in respond to the second objective and research question which examined the 
effect of the perceived quality towards customers’ satisfaction. Results showed that the customers were satisfied 
with the quality provided by the caterers. This is supported by the findings that respondents were generally satisfied 
with all 12 items related to food quality and service. They were satisfied with the food quality in terms of the taste 
(M= 4.45, SD = 0.499), presentation (M= 4.18, SD = 0.382), healthy options (M=4.18, SD = 0.4.18), variety (M= 
4.09, SD = 0.288), freshness (M= 4.19, SD = 0.389), temperature (M= 4.16, SD = 0.363), consistency of taste (M= 
4.14, SD = 0.434) and portion size (M= 4.14, SD = 0.350). Customers were not only satisfied with the food quality 
but they were also satisfied with the quality of service. This can be seen through servers wearing a neat and clean 
uniform (M= 4.66, SD = 0.4758), equipment (M=4.52, SD = 0.501), food safety (M= 4.14, SD = 0.424), seating and 
table arrangement (M=4.14, SD = 0.350). It can be said that, from this analysis customers’ satisfaction concerning 
off-premise catering is above satisfactory level with a mean value of 4.13 on a 5- point Likert scale. As far as the 
mean values are concerned, customers were satisfied with the perceived quality. The satisfaction comes from the 
accuracy of food quality and service provided by the caterers. 
 
Hypotheses Testing 

A hypothesis testing was performed to strengthen the descriptive results. In respond to below hypotheses, the 
Pearson’s Correlation and standard Multiple Regressions were used. This analysis is appropriate to confirm the earlier 
sections related to perceived quality, satisfaction and post-purchase action. To justify, Pearson’s Correlation was 
performed in order to find out the strength of a relationship. However, to estimate whether the relationship statistically 
significance, multiple regression was applied. 
 
H1: There is a relationship between perceived quality and customers’ satisfaction. 
H2: There is a relationship between customers’ satisfaction and post-purchase action. 
 

Since the researcher is using an interval or ordinal measurement of scale, in [42] suggested that it would be 

appropriate to use Pearson’s correlation matrix depending on the normality. Variables were significantly having 
positive correlations. There was a significant correlation between customers’ satisfaction and perceived quality (r= 
0.648, p< 0.01), customers’ satisfaction and post-behavioural action (r= 0.553, p< 0.01). In general, it was identified 
that the correlations among the variables were significant and the strength of the correlation was below (r< 0.9). 
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However, there was no presence of multicollinearity among these variables. Multicollinearity occurs when independent 

variables are highly correlated, which is the case of Pearson’s correlation coefficients = 0.9 and above [35]. Regression 

analysis is the next step after correlation [44]. It is used to address how well a set of variables can predict a particular 

outcome and which variable in a set of variables is the best predictor of an outcome [35]. 

 

The Relationship between Perceived Quality and Customers’ Satisfaction 

A single-step multiple regression was conducted with the predictors comprised of perceived quality dimensions 
while the dependent variable refers to customers’ satisfaction. To be precise, this study aimed to evaluate how well 
perceived quality influence customers’ satisfaction. The independent variables were entered into the equation at once. 

In [17] stated that the higher the value of R², the greater the explanatory power of the regression equation and, thus, 

enhance the prophecy of the dependent variables. In this result, the perceived quality elements were able to clarify 
49.2% (R2 = 0.492, F-change = 166.589, p< 0.001) of the variance in the customers’ satisfaction. The outcomes 
demonstrated that perceived quality elements have significantly contributed to customers’ satisfaction. In determining 
the contribution of independent variables; it is essential to use the beta (β) values by ignoring any negative signs out the 

front [35]. As the perceived quality elements were found to significantly and positively influence customers’ 

satisfaction (β= 0.648, p< 0.001), it can be said that the hypothesis H1 is strongly supported. 
 

The Relationship between Customers’ Satisfaction and Post-Purchase Action 

The result indicated that customers’ satisfaction is able to explain the 30.6% (R2 = 0.306, F-change = 101.485, p< 

0.001) towards post-purchase action. The value of β = 0.553, p<0.000 demonstrated that satisfied customers led to 
post-purchase action. This result was consistent with those from previous studies, which showed that customers’ 

satisfaction is a significant predictor of post-purchase action [18-19, 40]. Therefore, hypothesis H2 is also supported.  

 

The Importance of Perceived Quality Attributes concerning Off-Premise Catering 

Most of the customers agreed the quality of services is important in selecting caterers. The remarkable finding in 
this study was that customers perceived safety and hygiene attributes such as cleanliness of the equipment, time and 
attention given to food safety and appropriate temperature as the most important factors that should be highlighted by 
caterers. This is not in line with the previous studies in which food quality attributes such as taste, variety, portion size, 

freshness and temperature of the food were antecedents for customers in selecting a foodservice establishment [31, 

40]. However, the result of this study was not surprising because previous studies focused on restaurants and it is 

undeniable that in off-premise catering setting, safety and hygiene are important because this type of catering is 
required to transport food from a central kitchen to the location in which food is served using a vehicle that consists of 

insulated coolers, refrigerated vehicle and portable warming units [14]. Therefore, those factors are important for 

caterers to focus as they will prevent from spoilage and food contamination. From the food quality aspects, the 
customers perceived the taste, presentation, variety, healthy options, taste, freshness, and temperature of food as 
important. These findings are consistent with the findings of several other researchers in which they also proposed the 

top two important factors in selecting foodservice establishments [22-23, 31, 40]. 

 
The Effect of Perceived Quality Attributes towards Customers’ Satisfaction 

With regards to the second research objective, the analysis revealed a high level of satisfaction perceived by 
customers, given that the mean score reached the value of 4.1314 out of a total possible score of 5 points. It is clearly 
shown that caterers are managing well concerning thequality and overall satisfaction. 
 
The Effect of Customers’ Satisfaction on Post-Purchase Action  

The results provided evidence that customers’ satisfaction influences their post-purchase action. This could be seen 
through the mean score, M=4.363 in which customers, who achieved high satisfaction, tend to repurchase, recommend 

and spread positive word-of-mouth. This result is in line with the findings of previous researchers in other sectors[18-

19, 40] which determined that satisfaction will lead to the post-purchase action. Satisfied customers tend to spread 

positive comments to others about the caterers including through social media such as Facebook, Twitter or Blog. The 
mean score for this item is high due to the fact that nowadays people use social networking as a medium of 

communication. This is supported by [7] who said that people use social networking in searching information about 

services or products from past customers.  
 

110 



Sulong et al.,2017 

 

The Relationship of Perceived Quality Attributes towards Customers’ Satisfaction and Post-Purchase Action 

The results showed that perceived quality was found to have a positive relationship with customers’ satisfaction 
that supports the hypothesis (H1) of this study. Therefore, it can be claimed that caterers need to maintain the quality of 
food and services to retain their customers. Besides that, they need to enhance the quality attributes such as food 
temperature, fresh, tasty and variation based on customers feedback and address the issues that arise. In the second 
hypothesis (H2) in explaining the relationship between the customers’ satisfaction and post-purchase action, the results 
also revealed that customers’ satisfaction has a positive relationship with post-purchase action. Therefore, it can be 
claimed that satisfied customers lead directly to favourable outcomes through repurchase and word-of-mouth. Overall, 
the findings support the hypothesized positive linkages between quality, price, satisfaction and post-purchase action 

similar to the results of a foodservice study by [22-23]. 

 
CONCLUSION AND RECOMMENDATIONS 

 
The results have numerous theoretical and managerial significant. From a theoretical implication, this study offers 

a huge significant to the hospitality and tourism literature pertaining perceived quality concerning off-premise catering. 
The study also not only focuses the importance of quality but also contributes an understanding of its influence on 
customers’ satisfaction. With regards to managerial implication, satisfied customers are important for caterers if they 
want to survive in this competitive market. They will repeat their purchases, disseminate positive information and more 
loyal. Thus, caterers need to know the elements that affect customers’ satisfaction. Perceived quality is the antecedent 
that determines the customers’ satisfaction which should be highlight by caterers when applying policies aimed at 
producing the satisfaction of their customers. Besides that, in off-premise catering perspectives, it has been proven that 
the customers’ perceived quality became as an important factor when generating satisfaction. Thus, achieving 
customers’ satisfaction enables repurchase, loyalty and at the same time increases positive word-of-mouth among those 
within customers’ immediate surroundings. The positive communications are vital, and it doesn’t cost caterers 
anything.  Pertinent to managerial perspectives, caterers can conduct customers’ satisfaction surveys. Furthermore, the 

survey can help create an appreciation towards customers’ interest and their importance to the company [47]. In [34] 

mentioned that when customers realize that a firm deals their perceived quality and satisfaction, those customers 
benefit that the firm is concern about their customer experience. In conclusion, the findings show that once a caterer has 
been selected, satisfaction automatically rely on the quality provided through its staffs, food and its material 
components. Existing caterers that do not concerned on retaining their customers’ satisfaction, and then customers will 
go to a new competitor, which offers better quality and satisfaction.  
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ABSTRACT 

 

An incision is a type of wound caused by a wound from a sharp object. Wound healing through the inflammation, 

proliferation, and remodeling phases. Alternative wound healing is to use firewood foam. The purpose of this study 

was to determine the effect of firewood on wound healing incision in female white rats (rattus norvegicus l.) Wistar 

strains. The experimental research design used the type of post-research.  It was just a trial group with rat 

population of 24 samples of mice and divided into 4 groups, 6 heads per group. The first group was given 1x daily 

wooden firewood, firewood given 2x foam a day, firewood fashion III given 3 times a day, and IV by povidone 

iodine. Statistical test used one way ANOVA. Results of study group I and II recovered moderately (9-13 days), 

group III recovered most quickly (<9 days), and group IV recovered almost all the time (> 13 days). The statistical 

test data showed that the normal distribution of Asymp. Sig (2-tailed) was 0802> 0,05 data. Results of data 

homogeneity sig. 0535> α 0.05 was then the same population variation. One way ANOVA test result counted 130 

800 with sig. 0000 <α 0:05 so H0 was rejected. It can be concluded that the group of mice healing process 3x a 

day faster than the group of mice 1x 2x a day or a day and a group of povidone iodine 10% experienced the healing 

process is longer than most other groups. So there is the effect of firewood on the wound healing incision in female 

white rats (rattus norvegicus l.) Wistar strains. 

KEYWORDS: incision, wound healing, firewood, female white rats (rattus norvegicus l.) Wistar strains 

 

INTRODUCTION 

  

The first defense layer that protects the body from invading microorganisms is skin [1]. Skin problems that are 

often experienced by humans are wounds. In general, the definition of injury is the destruction of tissue structure 

and normal anatomical function as a result of pathological process originating from internal or external that 

concerns certain organs [2]. In addition, the definition of wounds is missing or damaged part of the body tissue. 

The wound is also defined as physical damage resulting from the opening or destruction of the skin causing an 

imbalance of normal skin function and anatomy [3]. 

 

Wounds can be classified by anatomical structures, properties, healing processes and length of healing. As for the 

nature of the wound it differed from babras/ abrasion, contusions, incisions, lacerations, sepsis, and others. 

Classification based on the skin layer structure includes: superficial, involving the epidermis; partial thickness, 

involving the epidermis and dermis; and full thickness involving the epidermis, dermis, fat layer, fascia and even 

down to the bone [4]. 

 

Public health data on Riskesdas research in 2013 from 33 provinces in Indonesia were 1,027,758 respondents, 

8.2% were injured, injured or injured due to traffic accidents in Indonesia showed that there were 3 provinces that 

were blisters and bruises 70.9%, open wound 23.2%, and sprained 27.5% [5]. 

 

The number of traffic accidents in Tulungagung district in 2013 was still quite large, only a slight difference with 

last year. Until December 25, 2013 recorded 735 accidents, while last year 829 accidents. During the middle of 

2012 there were 64 deaths, 31 serious injuries, and 327 minor injuries. As of December 25, 2013, the death toll of 

164 people, seriously injured 11 people, and minor injuries reached 560 people [6]. 

 

Wound healing through stages: inflammatory phase, proliferation phase, remodeling phase. While factors affecting 

the wound healing process depend on the intrinsic factors of the wound and extrinsic conditions of the body 

condition [7]. Treatment of the wound should be done well because it can cause complications that include 

infection, hematoma, seroma, bleeding, keloid and hypertrophic scarring [8]. 
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The process of wound healing is a very important process in human life so it is necessary to get good and 

continuous attention so that healing can take place properly and ideal. Acceleration of wound healing can be done 

by bringing together both sides of the wound, giving drugs such as antibiotic ointment or wrapped with certain 

techniques such as using hydrogel. In addition to the above methods, wound healing can also be supported by 

using traditional medicine. 

 

Currently some of the known alternatives to wound healing using both medicinal and herbal remedies are firewood 

foams. Wood-fired foam is a traditional medicine of liquid originating from the combustion process of firewood. 

People living in the village use these traditional remedies to aid the healing process of wounds, both to speed up 

the healing process and to restore the skin condition again as it was before the wound [16]. 

 

The test material (drug) to be used in humans must pass the laboratory test completely and proceed with the 

experimental animal study to determine its feasibility and safety. Animal experiments are required to observe and 

examine all the reactions and interactions of the test material provided, as well as the resulting impact as a whole 

and deep. The feasibility of using experimental animals in the study should be assessed by comparing the risks 

experienced by experimental animals with the benefits to be obtained for humans. Any study that uses animal 

experiments ethically should apply the general principles of health research ethics and the 3R principles of 

replacement, reduction, and refinement. The treatment of experimental animals needs to be detailed in the study 

protocol in lieu of informed consent on human subjects [9]. 

Various small animals have certain characteristics that are relatively similar to humans, while other animals have 

in common with the physiological aspects of human metabolism. White mice are often used in assessing the quality 

of proteins, toxicity, carcinogenic, and pesticide content of a product of agricultural foodstuffs [10]. 

 

Currently, several strains of mice are used in research in laboratory animals in Indonesia, among others: Wistar; 

(originally developed at the Wistar Institute), whose derivatives can be obtained at the Center for Basic 

Technologies of Health and Center for Applied Health Technology and Epidemiology Clinic of National Health 

Research and Development Agency; and Sprague Dawley; (albino rats produced on the Sprague-Dawley farm), 

which can be obtained at the Laboratory of the Food and Drug Administration and the Center for Basic Health 

Technology of the National Institute of Health Research [11]. 

 

Based on the above background researchers wanted to know the influence of wood fireball to assist the healing 

process of incision wounds in female rats (Rattus Norvegicus L.) strains wistar. The reason for using wood 

firewood is that the material is easy to find in the community. 

 

METHODS 

 

The research design used in this research is true experimental research design because only one of the group 

conducted intervention and other group is not done intervention. While the true experimental type used was posttest 

only group design. This subject design was placed randomly into groups and exposed as an independent variable 

given a post test. Posttest values were then compared to determine the effectiveness of treatment. This design was 

suitable for use when pre-test is not possible or pre-test had the possibility to effect on experimental treatment. 

This design would be more suitable in experiments related to attitude formation because in such experiments it 

would have an effect on the treatment [12]. 

 

In this study the existing groups were the control group and the treatment group, which were treated with 3 groups, 

groups with one-time firewood foam, groups with twice-daily firewood foam, and groups with wood-fired foam 

three times a day 

 

Research Ethics 

Research with experimental animals should consider the humane aspects of the animals, in accordance with the 

principle of 5F (freedom), namely: free from hunger and thirst, free from fear and long-term stress, free to express 

natural behavior, given the space and appropriate facilities (appropriate enrichment of environments). All 

experimental animal treatments were detailed in the study protocol which was analyzed as informed consent in 

research using human volunteers. 

 

Animal care trial procedures 

Rats cage size 50 cm X 50 cm X 40 cm. Rats are weighed before and after treatment, then periodically weighed. 

Mice adapted first by feeding 20 grams per day and put on the cage with the same conditions for 2 days. The cage 

is disinfected daily with the hibit. The rat killing process at the end of treatment was done with euthanasia, injecting 

ketamine overdose 75 mg / kgBW [13; 18]. Care of animal subjects and experimental procedure was approved by 
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Research Ethics Committee of STIKes Surya Mitra Husada Kediri No: 196/KEPK/XI/2016, Kediri, East Java, 

Indonesia.  

 

RESULTS 

 

The study was conducted on May 11, 2016. The number of samples in the study were 24 respondents divided into 

four groups and had homogeneous characteristics ie female white rat (Rattus Norvegicus L.) strain wistar, having 

age 8-12 weeks, no anatomic abnormalities appears, there were no signs of previous infection, and weighs 180 - 

200 grams. 

 

The procedure of wound care was in group I with the administration of firewood foam 1x a day i.e. in the morning, 

in group II with the provision of wood fuel foam 2x a day i.e. in the morning and afternoon, in group III with the 

provision of wood fuel foam 3x a day i.e. in the morning, afternoon, and in the afternoon, and in group IV was not 

given a firewood foam but instead with a 10% podidon iodine (bethadine) in the morning. At the beginning of the 

incision wound all rats should have the same incision wound between mouse one and the other. 

 

Rat treatment was done daily by cleaning the cage 1x a day, feeding corn 2x a day (morning and evening), 

providing clean water for drinking rodents in the cage, recording the observations and shooting incision wounds 

every day until the incision wounds are declared healed. 

On the observation sheet there were five kinds of criteria, namely (wound area, scent, wound secretion, granulation, 

and stitches) to be recovered if all criteria had to get a value of 4 or a total value of 20. Width <10mm (value 4), scent 

of odor (4), dry wound secretion (value 4), full wound granulation (value 4), and seam wound closure (value 4). 

 

A. Results of long observations of wound healing of incisions in groups not given firewood foam or 

povidone iodine were 10% 

 

Table 1. Distribution of incisional wound healing frequency in female white rats (rattus norvegicus l.) 

Wistar strains not given wood foam or povidone iodine was 10% 
Long Healing Days Group 

4 (control) 

F % 

14 3 50% 

15 3 50% 

total 6 100% 

         Source: research results of 2016 

 

Based on Table 1 above it was known that 6 rats (100%) were group IV (not given wood sponge foam or given 

10% povidon iodine) obtained by 3 rats (50%) on day 14, and 3 rats (50%) on day 15. 

 

B. Long observation of incision wound healing in groups given firewood foam 

 

Table 2 Distribution of incisional wound healing frequency in female white rats (rattus norvegicus l.)  

Wistar strains fed wood firewood 

 

 

 

 

 

 

 

 

 

 

 
Source: research results of 2016 

 

Based on the above Table 2 it was known that group I (given 1 fungus wood sponge) there were 6 mice (100%) 

obtained by 2 rats (33,33%) on day 11, 2 rats (33,33%) on day 12, and 2 rats (33.33%) on day 13. While group II 

(given 2x daily wooden foam) there were 6 mice (100%) obtained by 2 mice (33,33%) on day 9, and 4 mice (66, 

Long Healing 

Days 

Group 

I (1x daily) II (2x  daily ) III (3x  daily ) 

F % F % F % 

7     3 50% 

8     3 50% 

9   2 33,33%   

10   4 66,67%   

11 2 33,33%     

12 2 33,33%     

13 2 33,33%     

Total 6 100% 6 100% 6 100% 
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67%) on day 10. And group III (given 3 times daily wooden foam) there were 6 mice (100%) obtained by 3 rats 

(50%) on day 7, and 3 rats (50%) on day 8. 

 

C. Statistical test results 

The result of the analysis showed that the data was normally distributed with asymp. sig (2-tailed) value of 0.802> 

0.05, so the data was stated normal distribution. While the results of the homogeneity data showed that Sig. 0.535 

whereas α = 0.05. Thus it meant that if Sig (0.535)> α (0.05) then the population variation was equal or 

homogeneous. 

 

The result of influence analysis with One Way Anova test showed that P value (0.000)<α (0.05), so H0 rejected 

H1 was accepted meaning there was influence of wood sponge foaming on incision wound healing on female 

white rat (rattus norvegicus l.) Strain wistar. 

 

Then the data results from Duncan's Post Hoc test to see the differences of each group could be seen from the 

harmonic mean values generated by each group are in the same or different subset columns. In the Duncan Post 

Hoc test results showed the four groups were in different subset columns, so it could be concluded that the group 

with the fastest incision wound healing was a group given 3 x daily foam wood which has a mean value of 7.50 

days, whereas the group fed 2x a day of wood foam that had a mean value of 9.67 days, and the group given 1x a 

day of wood burning foam having a mean value of 12.00 days experienced rapid wound healing (9-13 days), 

whereas the group experiencing healing of the old incision wound was a group that was not given a firewood foam 

that has a mean value of 14.50 days. 

 

DISCUSSION 

 

A. The duration of incision wound healing in the group that was not given wood sponge or 10% povidon 

iodine. 

Based on the results of the data, it was found that 6 rats (100%) were group IV (not given wood sponge or 10% 

povidon iodine). The results obtained were 3 rats (50%) on day 14 and 3 rats (50%) on day 15. It could also be 

said that group IV (not fired wood foam or 10% povidon iodine) experienced healing of old incision wounds (>13 

days) with a mean value of 14.50 days. 

 

An incision wound is a type of wound caused by an incision of a sharp object can be metal or wood and so on and 

the type of wound is usually thin. How to handle that needs to be done is to clean and provide disinfectant if 

necessary given drugs if you want to speed up healing [4]. 

 

Factors affecting wound healing are: age, nutrition, infection, circulation, hematoma, foreign body, ischemia, 

diabetes, state of injury, and treatment [7]. 

 

Povidone iodine is bacteriostatic at 640 μg / ml and is bactericidal at 960 μg / ml. In 10% povidone iodine contains 

1% iodine which is able to kill bacteria in 1 minute and kill spores within 15 minutes. The mechanism of action of 

povidone iodine begins after direct contact with the tissue then the iodine element will be released slowly with the 

activity inhibits the metabolism of bacterial enzymes that interfere with the multiplication of bacteria that cause 

the bacteria to become weak. Small amounts of iodine are absorbed into the bloodstream, thus causing systemic 

effects with the shock of tissue anxiety. Excessive use of iodine may inhibit the process of wound granulation. 

Povidone iodine commonly used in wound care is only 10% [15]. The results of a study stated that the higher 

concentrations of iodine used further accelerate wound healing. 

 

Povidone iodine 10% is used in wound care as disinfection of wounds so that wounds do not become infected [15]. 

In accordance with the results of this study indicating a group IV who was given povidone iodine 10% experienced 

long wound healing (> 13 days), so the researcher believes that less effective if the incision wound is given 10% 

povidon iodine because povidon iodine 10% more disinfection only. 

 

B. Results of long observations of incision wound healing in groups given wood fired foams. 

Based on the results of the data, it was found that group I (given 1x daily wooden foam) amounting to 6 mice 

(100%) obtained 2 rats (33.33%) on day 11, 2 rats (33.33%) on day 12, and 2 mice (33.33%) on day 13. It could 

also be said to have a mean value of 12.00 days so that healing was fast incision wounds (9-13 days), while group 

II (given 2x daily wooden foam) of 6 mice (100%) were obtained by 2 mice (33,33%) on day 9, and 4 mice 

(66,67%) on day 10. It could also be said to have mean value 9.67 (9-13 days), and group III (given 3 times daily 

wood foam) amounting to 6 mice  (100%) obtained by 3 rats (50%) on day 7, and 3 mice (50 %) on day 8. Can 

also be said to have a mean value (mean) 7.50 days so that healing wounds fastest (<9 days). 
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An incision wound is a type of wound caused by an incision of a sharp object can be metal or wood and so on and 

the type of wound is usually thin. How to handle that needs to be done is to clean and provide disinfectant if 

necessary given drugs if you want to speed up healing [4]. 

 

Factors affecting wound healing are: age, nutrition, infection, circulation, hematoma, foreign body, ischemia, 

diabetes, state of injury, and treatment [7]. 

 

Lignin substances that exist in wood fuel foam have properties that can penetrate and seep into the skin, so it will 

withstand the loss of liquid in the skin surface. As a result, the skin does not become dry quickly. Its hydrophobic 

nature on the outside will help resist some form of infection that works as a protection on the outside. This lignin 

substance subsequently works on the remodeling phase or maturation where the lignin properties can keep the skin 

in a sterile state, stay moist on the inside, and dry on the outside. As a result the infection does not occur outside 

of the skin cells, while inside the skin keeps its moisture so that the healing process of the wound on the skin can 

be accelerated [13,16]. 

 

Factors affecting wound healing one of them using this treatment in accordance with the results of research that 

has been done by researchers that group I (given 1x daily wooden foam) has a mean value (mean) 12.00 days, 

while group II (given a foam firewood 2x daily) has a mean value of 9.67 days, while group III (given 3x daily 

wooden foam) has a mean value of 7.5 days, and group IV (not given wooden foam (mean) of 14.50 days can also 

be said that the group given wood foam has a mean value of longer wound healing incision faster than the group 

that is not given fuelwood foam [4; 7 ].  

 

The lignin substance found in wood foam can accelerate wound healing as well as the research that the group IV 

(not given wood sponge foam or povidone iodine 10%) experienced healing of the old incision wound (> 13 days) 

compared with the group I (given 1x daily wooden foam) and group II (given 2x daily wood burning foam) 

experienced fast wound incision healing (9-13 days) while group III (given 3x daily wooden foam) experienced 

the quickest incision wound healing (<9 days) [13; 16]. 

 

So the authors suggest that the provision of wood foam may affect the healing of incision wounds in female white 

rats (rattus norvegicus l.) Of wistar strains. 3x a day firewood foam has faster or more effective incision wound 

healing compared to 2x a day or 1x daily. 

 

CONCLUSIONS AND SUGGESTIONS 

 

In this chapter will be presented the conclusions of the research results of the "Influence of Foam Giving on 

Healing Incision Wounds in Female Rats (Rattus Norvegicus L.) Wistar Strain in 2016" and suggestions to 

consider. 

 

A. Conclusion 

 

1. The duration of incision wound healing in female white rats (rattus norvegicus l.) Wistar strains not given 

firewood foam or group IV of 6 mice (100%) had mean value 14.50 days experienced wound healing old incision 

that is> 13 days. 

2. Long days of incision wound healing in female white rats (rattus norvegicus l.) Wistar strains fed with firewood 

resulted from group I of 6 mice (100%) had mean value 12.00 days experienced wound healing rapid incision of 

9-13 days, while group II of 6 mice (100%) had mean value of 9.67 days experiencing rapid wound incision healing 

ie 9-13 days, and group III of 6 mice ( 100%) had a mean value of 14.50 days experiencing the fastest incision 

wound healing was<9 days. 

 

3. The result of analysis of the effect of wood sponge filling on incision wound healing on female white rats (rattus 

norvegicus l.) Strains wistar p (0.000) <α (0.05) then H0 rejected H1 accepted which means there is influence of 

wood fuel foam on healing incision wounds in female white rats (rattus norvegicus l.) wistar strains. 3x a day 

firewood foil has faster or more effective incision wound healing compared with 2x daily or 1x daily. 

 

B. Suggestions 

1. For Health Services 

Health services can perform treatment by using wood fuel foam 3x a day to patients with injured incision as an 

alternative medicine to replace medical therapy. 
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2. For Educational Institutions 

For educational institutions can be a reference to do other research related to the provision of wood fuel foam on 

wound healing incision. 

 

3. For Further Researchers 

Other researchers can conduct research related to wood fuel foam by changing the research method and type of 

research. Other reviewers may conduct research on the same topic with different variables other than the incision 

wound, so the results can be compared 

 

4. For the Community 

For the Community can gain additional knowledge and understanding of wood fuel foam that can accelerate the 

healing process of injured incision and can use it as an alternative medicine. 
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ABSTRACT 

 

This study was intended to determine the amount and distribution of sea urchin abundance, algae biomass, 

percentage cover of corals and zooxanthellae density, and to determine suitable areas of sea urchin 

abundance as control of algae expansion in Karimunjawa Islands. The study was conducted in May 2016 

at 3 stations, i.e.  I. Cultivation Zone (Kemujan Island), II. Utilization and inhabited Zone (Karimunjawa 

Islands), and III. Tourism Zone (Menjangan Kecil Island). A quantitative survey method was used. The 

results showed that Station I, Kemujan Island, had the lowest sea urchin abundance (21-90 ind/m2), the 

highest algae biomass of approximately 0-1,98 gr/m2, predominantly dead corals and fragments, as well as 

a high zooxanthellae density. Station III, Menjangan kecil Island, had the highest sea urchin abundance 

(39-570 ind/m2), the lowest algae biomass of 0-0,954 gr/m2, mainly live corals, seagrass and sand 

meadows; also the lowest zooxanthellae density. The most suitable areas of sea urchin abundance as 

control of algae expansion in Karimunjawa Islands are station III, Menjangan-kecil Island. This result can 

be indicator of coastal environmental health and known as the important part of ecosystem that have 

significant influence of coral. 

KEYWORDS: Sea Urchin; Abundance; Algae; Coral Reef; Karimunjawa Islands. 

 

INTRODUCTION 

 

Karimunjawa Marine National Park is located in the Sea which is ± 45 nautical miles from the city 

of Jepara, including into the administrative area of Karimunjawa District, Dati II Regency of Jepara. 

Overall it is located between 5 '40 "- 5' 57" LS and 110 '4 "- 110' 40" BT, which has an area of 111,625 

Ha, consists of a land area of 7,033 Ha and a news area of 104,592 Ha [1], [2], [3]. One of the important 

ecosystems in Karimunjawa waters is the coral ecosystem, ecologically useful as nursery ground, feeding 

ground and spawning ground for various types of fish and marine invertebrates [2]. Coral reefs are marine 

ecosystems in tropical marine life constructed by the producer of lime in particular species of stony corals 

and calcareous algae [4]. Coral reef ecosystems from 1991 to 2009 in Karimunjawa Islands have been 

degraded due to human activities [5]. Also states that numerous human activities on land bring about 

negative impacts to the marine ecosystems, especially coral reefs [6]. Mentions that high nutrient contents 

of coral reef ecosystem lead to the growth of macroalgae in place of the corals [7]. Coral reefs are known 

to have high nutrients from the nitrogen and phosphorus generated and circulated by bacteria and 

producers [8][9]. As a result of the aforementioned factors, coral reef ecosystems have been in decline 

[10].  State that one issue that threatens the existence of coral reefs is waste dumped into coral ecosystems 

[11]. A good coral reef ecosystem has high nutrients that can stimulate the rapid growth of macroalgae, 

causing coral communities to be replaced by algae and increases sea urchin abundance[12].  

Annual rates of change in coral cover and complexity do not covary, and levels of complexity vary 

greatly among reefs with similar coral cover [13]. Affirms that poor coral reef condition lead to a decrease 

of biota variety but an increase in sea urchin abundance. Sea urchin abundance is inversely proportional to 

the condition of coral reef ecosystems and it could hinder algae expansion. Areas with poor coral reef 

condition have low sea urchin abundance, consequently raising algae expansion which leads to 

eutrophication, and vice versa [14][15]. Sea urchins are one of the key species of coral reef ecosystems, 

because they control the population of macroalgae species. There is a mutually beneficial relationship 

(mutualistic symbiosis) between sea urchin abundance and coral reefs because the sea urchin Diadema 

antillarum grazes algae within the ecosystem, thus it can be assumed that sea urchins are indicators of the 

balance of coral reef ecosystems [16]. The sea urchin Diadema antillarum was the most important 

herbivore on Caribbean reefs until 1983, when mass mortality reduced its populations by more than 97% 
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[17]. Mass death of the sea urchin The antillarum diadema of the plague in 1983 and 1991 affected the 

balance of coral ecosystems [18][19]. 

Found that in Legon Boyo waters, Karimunjawa islands, sea urchin abundance was higher on live 

corals (228;116 ind/150 m2) in comparison to other substrates, such as dead corals, coral fragments, and 

sand, with an abundance of 60;25 ind/150 m2, 118;47 ind/150 m2, 10;5  ind/150 m2  [20]. The types of sea 

urchins commonly found in Karimunjawa islands are Diadema setosum, Diadema antilarum, Echinothrix 

calamaris , Mespilia globulesa, and Echinometra mathaei [20],[14]. Percentage cover of corals in 

Pancuran Belakang Karimunjawa was classified as fair (55.29%), with the dominant sea urchin species 

being Diadema setosum [21]. 

This study is very important because coral reef ecosystem is a complex ecosystem and has a high 

aesthetic value, and is a habitat by several types of echinoderms that are dominant coral reef residents  

[22], [23],  but some types of sea urchins such as Diadema setosum are predators for coral reefs [24], but 

populations Diadema antilarum on Caribbean coral reefs can help restore coral conditions  [19] 

The objective of this study is to determine the amount and distribution of sea urchin abundance, 

algae biomass, percentage cover of corals and zooxanthellae density in Karimunjawa Islands, and to 

determine suitable areas of sea urchin abundance as control of algae expansion in Karimunjawa Islands. 

 

MATERIALS AND METHODS 

 

The study was held on May 13-16th, 2016 and May 27-30th, 2016.  Research sites were determined 

based on zones of Karimunjawa islands, with the sampling stations classified into three stations: I. 

Cultivation Zone at Kemujan Island, II. Utilization and inhabited Zone at Karimunjawa Island, and III. 

Tourism Zone at Menjangan Kecil Island. 

 Each observation stations were divided into three plots, with each plot placed at the depth of where 

the coral reef ecosystems reside, representing the condition of respective sites. Map of research site is 

described in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Map of Research Sites 

 

Data Analysis 

a. Sea urchin abundance and coral reefs 

Sea urchin abundance was measured by direct observation. Coral cover is usually determined on 

each transect using the percent coral cover equation by [25].  In this study, however, percent coral cover 

was gauged by Landsat imaging data through Lyzenga analysis [26]. 

 

b. Algae biomass of coral reef ecosystem 

Algae biomass of coral reef ecosystem is defined as the average dry weight (gr) of biomass for each 

area of growth site (cm2) per days of coral algae inhabit in the live coral ecosystem, calculated by means 

ST. I. Cultivation 

Zone 

ST. II. Utiliation 

Zone 

ST. III. Tourism 

Zone 
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method [27]. Manual analysis was done with images generated by Image J software that can provide a 

score of the area of algae cover (cm2). 

 

c. Spatial overlay of the observed variables 

Each of the measured parameters: sea urchin abundance, algae biomass and percentage cover of corals 

were analyzed spatially using ArcGIS software by a weigh overlay method. The method is applied to make 

new layers from a combination of several layers (a combination of several observed variables) [28] 

 

RESULTS AND DISCUSSION 

 

General Description of Research Sites 

Karimunjawa Sea National Park is located in the Java Sea waters, approximately 45 nautical miles 

from Jepara City, and is a part of Karimunjawa sub-district administrative region of Jepara Regency. 

Geographically, it is positioned between 5' 40" - 5' 57" south latitude and 110' 4" - 110' 40" east longitude, 

and has an area of 111,625 Ha which consist of 7,033 Ha land and 104.592 Ha water [1];[29]  

Research sites were split into three stations according to the degree of utilization of coral reef 

ecosystem and zoning in Karimunjawa Islands, as following: 

a. Station I in Kemujan Island, as an area of utilization of waters, became the cultivation zone. Lands 

of Kemujan Island are mangrove forests as wide as 194.234 Ha. Based on Inventorying the 

Distribution of Mangrove in Karimunjawa National Park Program in 2002, it is located at 5o46’24” 

– 5o59’16” S; 110o26’55” – 110o29’38” E. [3]. 

b. Station II was set in Karimunjawa Island which was the area of coral reef ecosystem waters and 

became the utilization zone since it was used for tourism and people’s residence. Karimunjawa 

Island is the largest island of the archipelago, inhabited by up to 8,150 people; and has an area of 

3,637.21 Ha which comprised of 2,215.31 Ha of land and 1,421.90 Ha of waters. It is 

geographically positioned at 5º49’33”-5º48’23” S; 110º24’34”-110º28’37” E.  [1] 

c. Station III is in Menjangan Kecil Island. The coral reef ecosystem waters of tourism zone in 

Menjangan Kecil has an area of 46 Ha. The white-sand beaches were formed from coral fragments. 

The waters around Menjangan Kecil Island was the collection site for data and samples of Acropora 

sp corals in this study. It is dominant in tropical waters, easily grows, and has high resistance for 

environmental changes. This station is situated at 50 53’ 15.06”S and 1100 24’ 26.35”E [3] 

 

Observed variables 

The results of this study were divided into 3 stations with different location that is station 1 at 

Kemujan Island, station II di Karimunjawa Island and station III at Menjangan Kecil Island. Samples were 

taken twice from each station at three plots, first sampling was on May 13-16th, 2016 whereas the second 

sampling was on May 27-30th, 2016; generating a total of six data for each station. The results from the 

measurement of observed variables namely sea urchin abundance, algae biomass and zooxanthellae 

density are presented in Table 1. 

 

Table 1. Results on Measurements of Observed Variables 
Station Sea urchins Algae Zooxanthellae 

I.1 21 1.4776 19.27282 

I.2 55 1.98 62.76489 

I.3 33 0.483 40.85973 

I.4 36 1.3 36.54409 

I.5 65 0.3784 46.08132 

I.6 90 0 27.29385 

II.1 132 0 38.34694 

II.2 87 1.866 35.10548 

II.3 92 0 38.75544 

II.4 64 0.5 45.18508 

II.5 224 0 53.88309 

II.6 296 0 44.44684 

III.1 570 0 35.19081 

III.2 39 0 54.84003 

III.3 126 0 52.46928 

III.4 62 0 44.66067 

III.5 75 0 93.98762 

III.6 86 0.954 82.25999 

 

a. Sea urchin abundance 

Results on sea urchin abundance are displayed on Figure 2.  
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Figure 2. Sea urchin abundance at Karimunjawa 

 

The results on sea urchin abundance (Figure 2) showed that station I Kemujan island had the lowest 

sea urchin abundance of about 21-90 ind/m2, whereas the highest sea urchin abundance was found in 

Station III Menjangan Kecil island, having around 39-570 ind/m2. In station II Karimunjawa Island, the 

sea urchin abundance was considered moderate with approximately 64-296 ind/m2. Station I had the 

lowest sea urchin abundance because it is a cultivation zone. Moreoever, station I Kemujan Island also had 

low algae biomass. On the other hand, station III Menjangan Kecil islands was discovered to have the 

highest sea urchin abundance, for the island has undergone coral reef transplantation from BTNKJ on 

2008, in addition to being well-managed for tourism. The island had low algae biomass as well. 

Theoretically, the habitat of sea urchins is within coral reef ecosystems. Sea urchin abundance in that 

station was categorized as “fair” because Karimunjawa islands is a part of tourism zone and has 

inhabitants.  

 

b. Algae biomass 

Results on algae biomass are presented in Figure 3. The results on algae biomass (Figure 3) showed 

that the lowest algae biomass was found at station III Menjangan Kecil Island, only up to 0-0.954 gr/m2.  

In contrast, station I Kemujan Island had the most algae biomass of about 0-1.98 gr/m2. The distribution 

pattern of algae biomass was inversely proportional with the distribution pattern of sea urchin abundance, 

owing to algae being foodstuff for sea urchins. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Algae biomass at Karimunjawa Islands 

 

c. Percentage cover of corals 

Results on percentage cover of corals that was calculated with lyzenga algorithm combination and 

80% accuracy using lands at imaging of Karimunjawa islands are displayed in Figure 4.  

Based on the interpretation of coral cover at research sites (Figure 4), station II Karimunjawa Island 

as the utilization zone has several coral reef surface covers that consisted of live corals, dead corals, coral 

fragments, seagrass meadows, and sand; with live corals and seagrass meadows being the dominant biota. 

On station III tourism zone, there were live corals, dead corals, coral fragments, seagrass meadows, and 
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sand, it was mostly live corals, seagrass meadows, and sand. In contrast, station I of cultivation zone was 

mainly dead corals and coral fragments.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Notes: Interpretation keys 1. Light green: live corals; 2. Dark green: dead corals; 3. 

Yellow: coral fragments; 4. Orange: seagrass meadows; 5. Red-pink: sand; 6. Black: land 

 

Figure 4. Percentage Cover of Corals at Karimunjawa Islands 

 

Coral reef surface covers are habitats to sea urchins and become a proving point of the theory that 

states good coral reef ecosystems with high nutrients may stimulate rapid growth of macroalgae, further 

leading to a shift in community from coral communities into maroalgae and increased sea urchin 

abundance. This is due to sea urchin abundance at coral reef ecosystem that functions to maintain balance 

and is a form of a mutualistic symbioses relationship. 

The implications of these changes for reef-associated human activities, such as fishing and tourism, 

can be substantial  [30].  

 

d. Zooxanthellae density 

Results on zooxanthellae density are described in Figure 5. As shown by Figure 5, the lowest 

zooxanthellae density was found at Station III Menjangan Kecil Island, whereas the highest density was at 

station I Kemujan Island. Density of zooxanthellae in the study sites in good category, it will have an 

impact on the distribution of algae that will affect the extent of coral cover. This is in accordance with the 

statement zooxanthellae is strongly associated with primary production in reef ecosystems and coral 

polyps can also form algae biomass [31],[32],[33],[34]. The distribution pattern of zooxanthellae density 

was the same as the distribution pattern of algae biomass [6],[35]. Density of zooxanthellae and 

chlorophyll, strongly associated with algae abundance and will affect coral conditions [36],[37]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 5. Zooxanthellae Density at Karimunjawa Islands 
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e. Spatial overlay of the observed variables 

The observed variables, i.e. sea urchin abundance, algae biomass, percentage cover of corals and 

zooxanthellae density were combined (overlay) using weigh overlay analysis into a map of sea urchin 

abundance as a control of algae expansion, as presented in Figure 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Map of Sea Urchin Abundance as Control of Algae Expansion 

 

The result of overlaying the observed variables by ArcGis software (Figure 6) showed that sea 

urchin abundance as control of algae expansion at Karimunjawa islands was at Station III Menjangan 

Kecil Island, whereas at Station I Kemujan Island and Station II Karimunjawa Island, it was considered 

relatively suitable and it fit the marginal. it is in accordance with opinion [38] In the Caribbean states, 

Diadema appears to be effective in increasing the recruitment and growth of scleractinian corals and can 

be used as an important manipulative tool to restore coral reefs. [39] sea urchin Diadema antillarum 

reduces algae cover and enhances coral recruitment. 

 

CONCLUSION 

 

It can be concluded from this study that that Station I Kemujan island had the lowest sea urchin 

abundance (21-90 ind/m2), the highest algae biomass of about 0-1,98 gr/m2 that was predominantly dead 

corals and coral fragments, and had high zooxanthellae. Conversely, Station III Menjangan Kecil Island 

had the highest sea urchin abundance (39-570 ind/m2), the lowest algae biomass of around 0-0.954 gr/m2 

that was mainly live corals, seagrass meadows, and sand; as well as the lowest zooxanthellae density. The 

most suitable area to apply sea urchin abundance as control of algae expansion at Karimunjawa islands 

was at Station III Menjangan Kecil Island, whereas at Station I Kemujan Island and Station II 

Karimunjawa Island, it was considered relatively suitable and it fit the marginal. The relationship between 

the abundance of sea urchins, Percentage cover of Corals and algae is mutualism so that if one of them in 

unstable condition it will affect the condition of the ecosystem in it.  
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ABSTRACT 

 

Assessment literacy leads to effective assessment and instructional practices. This study investigated the assessment 

literacy of teacher educators in Pakistan working in teacher education institutes in Khyber Pakhtunkhwa and Punjab. 

The objectives of the study were; to investigate assessment literacy of teacher educators and to compare the 

assessment literacy of teacher educators in the province of Khyber Pakhtunkhwa and Punjab. The study was 

quantitative and survey was conducted to investigate the research problem. The population of the study were include 

all four hundred and eleven teacher educators of both provinces from which a sample of two hundred and six teacher 

educators constituted the sample group. The data were collected though a test designed to measure the assessment 

literacy of the respondents. All the collected data were analyzed through descriptive statistics and comparison was 

made through t independent sample test. The results indicated that the teacher educators competent in designing 

learning in selecting appropriate assessment tools and in grading practices. However, there was need of 

improvement in the designing of assessment tools, feedback practices and using assessment results for educational 

decisions. Assessment training workshops and separate assessment standards were recommended for the 

respondents and assessment studies in Pakistan. 

 KEYWORDS: Assessment literacy, Assessment tools, Feedback, Grading, Teacher Educators 

 

INTRODUCTION 

 

Assessment literacy is the understanding of assessment concepts, knowledge and skills and its usage in educational 

decisions. It is the ability of teachers which enable them to comprehend assessment purposes, implementation and 

uses in classroom learning of students. A teacher is considered assessment literacy if he/she can formulate 

assessment goals, selected suitable assessment tools for assessing students’ learning, can develop assessment tools, 

provide effective feedback to students on their performances, grad students on different grading systems and use 

assessment results to make the teaching learning process more effective. Teachers are not supposed to be assessment 

experts in the psychometric properties of assessment tools and they must need to be awareness of the pros and cons 

of assessment tools, it’s appropriate uses for assessing students’ learning and to communicate assessment results to 

students’ parent in an understandable manner [1].  

Assessment literacy is different for a college graduate, a school teacher and for an assessment expert. They 

need different knowledge and skills of assessment which are required in their routine jurisdictions. Newfield [2] 

pinpointed important standards for students’ assessment literacy which includes;  

i. The basic understanding of assessment and measurement 

ii. Understanding differences in different data sets 

iii. Basic understanding of statistics in data analysis  

iv. Awareness of ethical consideration in assessment practices 

These standards are important for students as it enable them to perform in a better way in classroom and 

standardize tests. Furthermore, it enhances their metacognitive skills which leads them towards self-independent 

learning. New fields discussed the standards for the assessment literacy of school teacher where he/she was 

considered to master the standards which enable them to follow their instructional and assessment responsibilities in 

more effective manner. These standards include; 

i. Usage of various assessment tools that has less or minimal assessment bias  

ii. Design assessment tools for the assessment of multiple learning styles  

iii. Can estimate the psychometric properties of classroom tests  

iv. Have the understanding of norm-reference and criterion reference testing 

v. Know how to refrain the students from unethical practices in assessment 
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vi. Can communicate students’ assessment results to their parents in a suitable manner 

These standards are extra that a teacher need to know and understand from the standards discussed for 

students. Furthermore, Newfield identified some more standards besides the standards already discussed for a 

student and school teacher that an assessment expert need to know, understand and have the skills to apply. These 

standards include; 

i. The knowledge and skills required for the use of assessment tools for specific learning targets 

ii. To know about the strengths and weakness and proper use of different assessment approaches, tools 

and mechanisms 

iii. An assessment attitude which leads to ensure tests security and confidentiality of students’ 

performances and tests protocols  

iv. The ability to estimated test validity, reliability and can identify the low performing items in the test 

that negatively affect the overall results 

Keeping in view this discussion the assessment literacy of teacher educators and specific standards for them 

is an important dimension of assessment literacy. Currently, a study conducted on teacher educators approach to 

assessment revealed that teacher educators need more knowledge and skills of not only assessment but he/she must 

be aware of social context [3]. Furthermore, the assessment literacy of teacher educators along with the above 

mentioned standards may also need to be included the appropriate teaching methodologies and classroom activities 

for the teaching of assessment and evaluation to prospective teachers. Furthermore, Beziat, and Coleman [4] 

revealed that assessment literacy is important for prospective teachers. The results of the study indicated that besides 

the study of assessment and evaluation in teacher education program majority of prospective teachers have low 

assessment literacy while those attended professional training have higher assessment literacy. The authors 

recommended that pre-service trainings along with teacher educators’ training may be further improved to enhance 

the assessment literacy of prospective teachers.  

Similarly, the studies of Stiggins’ [5], Popham [6] reflected that teachers’ assessment literacy significantly 

affects the assessment beliefs of teachers which affect the learning process negatively and affect students’ academic 

achievement. Popham [7] criticize his initial teaching life for having low knowledge and skills of assessment which 

was a hurdle in the effectiveness of his teaching for he confesses. Another study conducted by Khadijeh, and Amir 

[8] discussing the importance of assessment literacy revealed that the quality of classroom teaching is closely related 

to the quality of applied assessment practices in classroom. The assessment practices of teachers enable them to 

analyzed, criticize and judge students’ performance and made the teaching learning process more effective.  

 

Research problem 

Laconically, the importance of assessment literacy has been well established as it is indispensible for 

teacher educators as they educate and training the prospective teachers who are sending to school and college are 

expected to be literate in assessment along with other professional skills and competencies. Therefore, this study 

intended to investigate the assessment literacy of teacher educators. 

 

Research objectives 

The research objectives were; 

1. To investigate assessment literacy of teacher educators  

2. To compare the assessment literacy of teacher educators in the province of Khyber Pakhtunkhwa and 

Punjab 

 

LITERATURE REVIEW 

 

In the era of accountability assessment, assessment has been recognized the most important and powerful 

tool in educational sector which is used for the process of accountability of institutions, students and teachers’ 

performance. From last two decades assessment has been significantly emphasis in education and therefore, the 

understanding of assessment has been prioritized. Teacher education programs offer separate courses on assessment 

and evaluation. Similarly, in-service trainings on classroom assessment have been offered for in-service teachers to 

make them competent in classroom assessment. Coombs [3] investigated teacher educators approach to classroom 

assessment in Canadian teacher education. The study investigated teacher educators on four dimensions of 

assessment that is; purposes of assessment (assessment of learning, assessment for learning and assessment as 

learning), process of assessment (design, scoring and communication), fairness in assessment (equitable, standard 

and personalized) and measurement theory (reliability, validity and balance). The sample of the study was 

comprised of teacher educators of nine provinces in Canada. Furthermore, the sample respondents were teacher of 
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assessment. The results revealed the majority of teacher educators do follow assessment for and of learning 

purposes, traditional assessment designs and mechanism of assessment were followed, objectivity in students’ 

assessment were found consistent among the respondents and the reliability and validity was estimated mostly by 

teacher educators. 

Classroom assessment practices and explicitly planned assessment experience are the foundation of 

assessment knowledge and skills of students. As human beings we learn through observation and practical work. 

Therefore, investigating students’ assessment experiences has been investigated by Santos, Maximiano, Matos, 

Mello, Schneider, and Ferreira Neto [9] in physical education training. The respondents who were the students of 

eighth semester revealed that their assessment experiences at the training are not in accordance with the applied 

practices of assessment in the field. The study results also indicated the need of proper intervention.  

Experts in the field of students’ assessment believe that there is dire need of prospective teachers’ 

knowledge and skills in assessment because of the current accountability demands in educational institutions. 

Teachers do conduct assessment of students’ learning; they design assessment tools and interpret students’ 

performances. Therefore, teachers’ literacy in assessment is more important than ever it was. Because a wrong tool 

or wrong interpretation can lead to wrong conclusions. A study conducted by McGee, Colby [10], measuring the 

impact of assessment course on the assessment literacy of prospective teachers revealed that prospective teachers are 

exposed to a course on assessment and evaluation, which aim to enhance their assessment knowledge and skills and 

prepare them for their future role of assessing students’ learning. The results indicated that they need more 

knowledge and skills in classroom assessment as the course didn’t properly prepare them. Furthermore, it was 

identified that there is gap between the desired assessment experiences and the required practices of classroom 

assessment [7].  

Similar studies, not only emphasis the importance of assessment literacy but also contributed in the 

standards and levels of assessment literacy among general teachers, students and administrators [11]. Furthermore, 

these studies focused on the role of teacher education and teacher educators in enhancing assessment literacy of 

teachers and students [12, 13]. Initially assessment was the part of educational psychology where the basic 

knowledge and skills were incorporated only, but with these results and conclusions in teacher education separate 

course on assessment and evaluation have been designed and implement and the purpose was to improve the 

assessment literacy of prospective teachers so that they could do their duty more efficiently and effectively.  

 

METHODOLOGY 

 

Research design that was adopted for this study was quantitative and survey was conducted to collect the 

data from the respondents of the study. Quantitative research design was adopted to investigate the problems 

objectively. Further, most of the studies conducted on assessment literacy were also quantitative in nature, therefore 

following the footsteps of the previous researchers this study was designed on quantitative research design. 

The population of the study was comprised of teacher educators in Pakistan. Teacher educators are the 

teachers who are educating the prospective teachers in teacher education colleges and institutions at different part of 

the country. In this study, teacher educators of Punjab and Khyber Pakhtunkhwa working under the provincial 

government were the part of the population. Through proportionate random sampling techniques two hundred and 

six teacher educators were selected from a total of four hundred and eleven teacher educators of both provinces.  

An assessment literacy test was used for collecting data from the respondents of the study. The test was 

designed keeping in view the standards of assessment literacy designed by different international federations and 

councils of assessment and measurement. The test was first pilot tested to measure the reliability co-efficient and its 

validity and problems if exist in the process of data collection. The reliability co-efficient of the test was estimated 

through Kuder Richardson method the reliability value was .71 which is acceptable level in social sciences. 

Furthermore, the content validity of the instrument was estimated with expert opinions. Changes recommended by 

the experts were incorporated and the instrument was administered to the respondents personally.     

The respondents were informed about study objectives, benefits and risks in taking participation in the 

survey through an informed consent letter. Furthermore, the respondents’ participation was voluntary and they were 

allowed if they want withdrawal or refuse to participant in the survey, all these protocols were followed for the 

purpose of fulfilling ethical considerations in the study. During the process of data collection four respondents 

refused to participate for whom four other respondents were selected from the population of the study. After data 

collection, the data were analyzed with the help of SPSS following descriptive statistics, to compare the 

performances of teacher educators of Punjab and Khyber Pakhtunkhwa t-test was applied to the data. The results 

were of presented in tabulated and descriptive manner. 
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RESULTS AND DISCUSSION 

 

Assessment literacy of teacher educators was measured through assessment literacy test which was 

comprised of sixty three items following different formats. These formats includes; dichotomous, multiple choice 

questions, and completion items. Every correct answer was given one mark and the rest of the options were marked 

with zero.  

The demographic results reflected that a substantial majority (69%) of teacher educators has no in-service 

training in assessment. They were serving as teacher educators from the last fifteen years (45%) and more than 20 

years (39%). Furthermore, teacher educators from teacher education institutions of Punjab were one hundred and 

forty five (145) and sixty one (61) from Khyber Pakhtunkhwa. Similarly, the data were collected from one hundred 

and thirty (130) male and seventy six (76) female respondents.  

There were seven standards reflecting assessment literacy, these standards were developed by National 

Council for Measurement Education and American Federation of Teachers. Further, these standards are used for 

teacher’s professional entrance exams and for teaching licensing in most of the states of America. The same 

measures were adopted for measuring the assessment literacy of teacher educators in study.  

 

1. Gender-wise differences of assessment literacy level 
Gender  N Mean Std. D Df M.D t Sig 

Male  130 35.12 5.35  

203 

 

-.572 

 

-.815 

 

.416 Female  76 35.71 4.96 

 

As discussed above the gender-wise details of study respondents their mean differences were measured 

which aim to identify if there are any differences between the assessment literacy of male and female teacher 

educators. The mean scores of male and female respondents reflected a slight difference but the t value showed that 

this different is not significant and both genders have same level assessment literacy.  

Both of the respondents have same background, same qualification level and approximately same teacher 

experiences which were the reasons for their similar performances on the assessment literacy test in the study. 

Laconically, gender has no impact on the assessment literacy of teacher educators but these are their qualifications, 

in-service, pre-service and classroom assessment practices that positively contribute into their assessment literacy. 

   

2. Assessment literacy Standards and Teacher educators’ literacy  
S. No Assessment Standard Minimum  Maximum  Mean Scores  Standard 

Deviation  

1 Assessment purposes 1.00 7.00 4.3117 .83966 

2 Clear Learning Outcomes 3.00 12.00 8.5356 2.0754 

3 Designing of assessment 2.00 13.00 4.8624 1.2299 

4 Assessment of Learning outcomes  .00 4.00 2.4141 1.1688 

5 Assessment Approaches MCQs, 

observations, and questioning 

2.00 8.00 5.4917 1.3371 

6 Communicating results of assessment  2.00 8.00 6.1585 1.2824 

7 Grading, feedback and scores 2.00 8.00 4.4680 1.2938 

  

Purpose of assessment includes the specification of assessment objectives, specifying the desired targets of 

assessment and assessment procedures appropriateness. Similarly, identifying the learning targets in accordance 

with the purpose of assessment all the respondents have average level understanding on these two standards. On the 

contrary, the results reflected low level performances of teacher educators in designing assessment protocols and 

appropriate assessment tools. Furthermore, most of teacher educators were not clear on the selection of appropriate 

assessment tools for assessing students’ learning targets. 

Multiple choice question, true/false, matching columns, observation and questioning were different 

approaches in assessing students’ thinking process where most of the teachers were moderately aware about its uses 

assessment practices at classroom level. Antagonistically, teacher educators’ feedback and grading awareness was 

not up to the level. To conclude, teacher educators have a moderate level assessment literacy which they are 

practicing in classroom assessment practices for measuring students’ learning outcomes.  

Teacher educators’ assessment literacy is a major concern as it is important for the assessment literacy of 

prospective teachers. Coombs, [3] conducted a study on teachers’ approaches to assessment which concluded that 

teachers mostly follow assessment of learning approach and their feedback practices are not effective for assessment 

experiences of prospective teachers which shows that the study of Coombs supports the results of current study.  
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Similarly, the study concentrates on the effective use of assessment, feedback practices and grading 

practices at classroom where teachers’ understanding is important as discussed by Stiggins, [5] Beziat, and Coleman 

[4] that effective assessment enhance student’s learning and make the teaching learning process more conducive.  

 

Provincial-wise difference on assessment literacy of teacher educators 
Provincial   N Mean Std. D Df M.D t Sig 

Punjab  145 37.51 5.59  

203 

 

5.39 

 

2.388 

 

.006 
Khyber Pakhtunkhwa  61 32.12 3.85 

 

Teacher educators belong to the province of Punjab in provincial teacher education colleges are supervised 

by Directorate of Staff Development (DSD) and in Khyber Pakhtunkhwa its elementary and secondary education 

and Provincial Institute of Teacher Education. There are mean differences of the teacher educators both provinces, 

the teacher educators of Punjab are more assessment literacy than of Khyber Pakhtunkhwa and these differences are 

significant as shown by the t and significant values. 

These differences are because of the in-service trainings and continuous staff appraisal practices which are 

conducted by the Directorate of Staff Development for teacher educators of Punjab. Furthermore, there may also be 

some other reasons for high assessment literacy of Punjab teacher educators.  

Studies shows that assessment literacy can be enhanced with frequently occurs assessment practices and 

experiences. Teacher who are more exposed to assessment practices, and are involved in assessment related 

activities are more assessment literate as compared to other group of teachers.    

Keeping in view the results of this study, it was concluded that teacher educators of both provinces need 

more assessment oriented trainings and workshops. They need more concentration in the development and selection 

of assessment tools and procedures. Teacher educators taught assessment and evaluation to prospective teachers. 

They follow different teaching methodologies while teaching assessment knowledge and skills to prospective 

teacher which needs their in-depth understanding of the concepts of assessment and the pedagogical demands of 

assessment. 

 

Recommendations 

Based on the study results, it was recommended that; 

1. Teacher educators may be provided continues field-based trainings in assessment of students’ learning, 

feedback practices and students learning grading 

2. There is need teacher educators orientation in emerging demands of assessment, particularly, the use of 

integrated assessment activities in teaching of assessment to prospective teachers 

3. The provincial government with the consultation of universities education departments may arrange 

awareness campaigns among teacher educators and prospective teachers. 

4. The course of assessment for prospective teacher also need re-organization and inculcation of new research 

oriented for the complete assessment literacy of teacher educators as well as of prospective teachers. 

5. This study also recommends that an assessment wing which may work for the promotion of knowledge and 

skills of assessment in Pakistan. 

For future researchers this study recommended that a pedagogical study may be conducted to investigate the 

appropriate and currently prevailing pedagogical practices for the teaching of assessment to prospective teachers.    
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ABSTRACT 

 

The organization should know and realize the importance of commitment from employees and as well as 
organization in order to provide the best service to their customers. An organization needs to nurture and 
cultivate compassion of every employee towards enhancing organization effectiveness. Therefore, the 
organization should emphasize the factors that can influence commitment in the organization. Thus, the main 
objective of this paper is to measure the organizational commitment towards job satisfaction at Elektro Serve 
(M) Sdn Bhd (ESMSB). This study uses primary data of 80 employees of Elektro Serve (M) Sdn Bhd, located in 
Paka, Terengganu, Malaysia. Simple random technique was utilized for data collection which is then analysed 
using the descriptive, correlation and regression analysis in order to achieve the objectives of the study. The 
findings showed that only affective commitment has significant relationship with job satisfaction at ESMSB. 
This study provides clear implications related to the theory as well as contributions to the literature related to 
research in the private sector. The study also provides invaluable insightfulness to various stakeholders including 
policy makers, institutional support about the importance of organization commitment in determining the job 
satisfaction of employees.  
KEYWORDS: Job Satisfaction, Employee Performance, Affective Commitment, Continuance Commitment, 

Normative Commitment.  
 

INTRODUCTION 

 

Nowadays, it is important for every organization to improve employees’ performance in order to have an 
outstanding commitment for long term basis. Hence, employees are the important element of organization to 
ensure the achievement of goals and performance. The organization has developed many strategies to compete 
with competitors in terms of competitive markets and increase the performance in order to achieve the goals and 
objectives of the organization. Higher level of employee performance in the organizational either individual or 
business can be the main reason that leads to organizational success [1]. Due to that, the organization needs to 
monitor and do the checklist of employees from time to time to ensure the organization can improve their 
management. Commitment was acting and linked closely with the employee to ensure the level of performance 
can match and compete with others. Organization commitment is generally considered as the loyalty [2]. When 
the operation has begun, the organization needs to take over and know the entire problem external and internal. 

Organization's commitment is directly related to the employees’ performance. The performance of 
employees is affected by different factors at work place. In [3] indicated that when employees feel happy about 
the work, then their performance is increased and perform tasks in a better way. Hence, every employee should 
enjoy their work in coming the positive things and good environment around them. Moreover, when the 
organization provides opportunities or give commitment to the employees, it might be able to increase the 
performance. At the same time, the employees also can reduce the risk of safety and environment at workplace in 
order to maintain the performance. 

Good communication in organization is also an important element and the employees must participate to 
ensure that the information can be transferred accurately and effectively. The organizational commitment can be 
measured if their performance of employees or output meet or pass their expectations. It shows that the 
employees have great strengths, skills and abilities to perform the tasks. The employees’ performance is not only 
judged by the organizational commitment that had been produced, but also the way that they had performed the 
task to complete it. Another criterion to judge the organizational commitment is their ability to maintain the 
employees’ performance, even though they have completed the task and the employees should not split up due to 
misunderstanding.  

All organizations want to be successful from time to time, even in the current environment where it is highly 
competitive and unstable economically. The organization should encourage employees to give more attention at 
once to increase performance to be better. Lack of organization commitment gives the negative effects on 
employee productivity, which maybe extent contribute to failure of organization by not achieving their goals [4]. 
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Organization’s commitment to employee can be achieved through various motivation incentives. However, they 
cannot easily be achieved due to some problems based on the facts. 

Based on observation for almost every day, organizations faced a variety of issues, including their own 
workers. In [5] classified workplace conflict into two broad types: informal and formal workplace conflicts. 
According to him, conflict at work-relations are informal when it is not based on any systematic organizational 
problem but results directly from a source of grievance and supposedly is wholly expressive in nature. Employee 
issues that directly can be seen like a workplace conflict, supervisor issues, communication and company 
structure oriented. From several problems in the organization, communication is suspected as the major problem. 
Communication problems are inevitable in workplace environments where humans interact with other humans 
[6]. Communication problems happen when people are not telling and talk to each other. It obviously can be seen 
when the organization faced two-way communication among the employees. Two-ways communication of the 
employees become a common issue where the employees do not inform anything about their tasks or jobs that 
make it to be a slow communication or create misunderstandings, where they are not cooperating and discuss 
together to do the tasks at once can make communication ineffective in these organizations. This organization 
still has employees that cannot manage their time very well when they are coming late to work. At the certain 
time, the employees pushed each other because they want to finish all the related tasks although is not yet time 
for submitting. This happened because their tasks are interrelated with one department to another department. 
Moreover, there is lack of cooperation among them and they start blaming each other for any problem. It is not 
good for the organization since can it affect the productivity at the workplace. 

Working in teams is important in every organization to lead the organization and achieve its goal. If these 
problems continue to happen in this company, it might give a poor reputation for the company. This is not good 
for the company because it gives a bad impact to the production process itself. It could decrease the quality of the 
work life and the products, delay the delivery of goods, decrease sales of output and also reduce the company’s 
profit. Due to this problem, the researcher wants to discover this study in detail related to the organization and 
employee. In order to overcome this problem, the organizations should create a positive and strong relationship 
among all of the employees and direct them towards task fulfilment. Therefore, the purpose of this research is the 
effect of organizational commitment namely affective commitment, continuance commitment and normative 
commitment towards job satisfaction. 
 

LITERATURE REVIEW 

 

The organization should know and realize the importance of the commitment from the employees and their 
own organization in order to provide the best service to their customers. An organization needs to nurture and 
cultivate compassion of every employee towards the organization. Therefore, the organization should know the 
factors that can influence commitment in the organization.  
 
Job Satisfaction  

Anybody who is working in the organization and those who are studying will be interested with the job 
satisfaction and make it as the topics of the study for them to ensure they can do the work with convenient. The 
researcher has identified various elements of job satisfaction where can find the importance of every element of 
job satisfaction and determine what affects the entire element towards an employee productivity [7]. Job 
Satisfaction refers to how individuals perceive and work in their own work life in different ways [8]. According 
to [9], they are endorsing this term where they identify job satisfaction as seem like the employee happy with 
their work. Moreover, in [10] found that job satisfaction can be as the effective or emotional response towards 
aspects of employees to work. Job satisfaction can be considered as the factor that causes a feeling of 
satisfaction. Thus, job satisfaction refers to any blend of psychological conditions, physiological and 
environmental factors that make a person sincerely to state that ' I am satisfied with my job’ [11]. 

In addition, job satisfaction also represents a positive and negative feeling that the employees have towards 
their work. Furthermore, employees who work in the organization of the business bringing the need for it, if they 
wish, and that the expectations of the experience are established [12]. According to [13], individual’s behaviour 
at workplace is closely related to job satisfaction. Work fulfilment can be as the primary key that prompts 
advancement, acknowledgment, wage and the accomplishment of different objectives that manual for a 
sentiment satisfaction [14]. It can be a collection of feeling and belief that people have about their current job. 
According to [12], the main factors are job satisfaction in terms of effectiveness and efficiency in business 
organizations.  

According to [15], they found that the connections of administration and friendly staff can add to the level of 
job satisfaction. According to [16], it also said that if the employee is not satisfied, no satisfactory complaints 
about the work environment often lead to a decline in organizational performance and staff performance will 
decrease. According to [17], the relationship between job satisfaction and affective commitment within them will 
only considered the aspects of employment fulfilment as associate support, supervisor support reasonable 
treatment and job qualities. 
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Affective Commitment  

Organizations commitment has linked to the employees’ performance for the high turnover in the 
organization. To identify the organizational commitment, there are three elements of commitment namely 
affective, continuance and normative that had been developed and as the model line to commit to specific work 
outcomes [18]. Every component of commitment has different of outcomes. In [19] indicated that an 
organization with a strong commitment can cause the employees to work harder in order to achieve the 
objectives of the association. This statement was supported by [20] when the previous study has proven that 
affective commitment could be influenced by a many factors. Affective commitment can refer to the emotional 
attachment of individuals that is connection with finding and participating in an organization [21]. Individuals 
who are staying for a longer in an organization came from the strong affective commitment [22]. 

Employees that have a strong affective commitment can keep on doing the work with the organization. Thus, 
affective commitment can be seen by the employees’ desire to stay with the employer [23]. Many researches have 
shown that affective commitment is positively correlated with employee engagement [24-26]. In [27] also found out 
that the result where there is a positive relationship the work linked to well-being and affective commitment. 
Moreover, absenteeism and job turnover intentions give further negative effects which are influenced by affective 
commitment [20]. The firm also can boost the affective commitment through the satisfaction of every employee 
[28]. Affective commitment created by work experience of employees that considered as the most effective in order 
to fulfil the employee needs to feel comfortable [29]. Hence, the employee feels happy to determine with such as an 
organization, form self-esteem, develop effective, full of loyalty and improve the performance to be better and at the 
same time give the advantage to the organization [30]. 

Various researchers had been reported and analysed the relationship between quality of life of employee and 
effective organization commitment [31-32]. In [32] said that affective commitment was predicted and happened 
in three groups which are work experience, organization characters and personal characters. By having the 
affective commitment where concerning with employees’ feeling of possession and individual psychological that 
are include the attitude of senior management, reputation of the organization and management goals and vision 
[33]. In [31] also reported that “the stronger predictor of ‘exit’ to leave the organization was effective 
commitment”. From this statement, it shows that having the affective commitment based on the individual 
request to stay in the organization and will be more valuable employee with strong affective commitment rather 
than those with weak commitment. Besides that, the employee and the client more prefer any organization with 
strong reputation which was also having higher levels of commitment and loyalty [34]. 
 
Continuance Commitment 

The awareness about the costs that link to leave an organization was described by the continuance commitment 
[22]. Hence, the person that related to the organization based on trust that they need to do so. According to [35], 
continuance commitment can be grow as a result of any situation that can raise the costs have been incurred. To get 
better continuance commitment, it is suggesting the employees should to stay to ensure that they still have options 
[36]. According to [37], they found there is a positive connection between the stress and continuance commitment. 
In [38] also have consistently demonstrated the insignificant relationship between the stress at work and 
involvement. According [39] found that continuance commitment was negatively related to network performance 
proposes that the relationship amongst commitment and performance inside system is unquestionably not clear. 
Continuance commitment can be considered as the critical connection towards organization, where employees are 
linked in accordance with an assessment of the economic benefits received [40].  

Continuance commitment also has valuation of personal investment that is related with current business and 
accessibility [41]. According to [42] indicates that “continuance organizational commitment will therefore be the 
strongest when availability of alternative are few and the number of investments are high”. Employees with 
strong continuance commitment keep up their present business since it gives them attractive individual results 
that they are unwilling to forego or in light of the fact that they see an absence of business openings somewhere 
else [43]. According [19] also maintain that "accrued investments and poor employment alternatives tend to 
force individuals maintain their line of action and are responsible for these individuals being committed because 
they need to". 
 
Normative Commitment 

Normative commitment is one of the elements of commitment where all organizations can implement to 
make the improvement to be better. Normative commitment can be identified as the sentiment moral 
commitment of employees to proceed with the work for an association [19]. Normative commitment is related to 
maintaining the employees in the organization [44]. Therefore, there are several things that give impact towards 
employee performance, such as work load and less compensation. The employees who stay with the organization 
have a high level of normative commitment since they were ought to keep remain it. Thus, the experience of 
individuals either before or after entering the organization also can influence the normative commitment. Besides 
that, from the previous research prove that normative commitment also for the customer and people. According 
to [45], it investigated that marketing activities was established the feelings of responsibility as an act of the 
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customer and bring ahead the psychological state of normative commitment. According to [19], “employees with 
a normative commitment feel that they ought to remain with the organization”. That is why the employees need 
to stay because they should do so in terms of normative commitment. This is because the employees have a 
feeling where the organizations care and treat them well [46]. 

According to [47], normative commitment has shown that the increasingly important tasks during the work 
and staff to stay with the organization. Moreover, normative commitment is as the new period of commitment 
towards association where telling the employees of work or mission at workplace and their genuineness and 
dedication to the organization [48]. According to [49], he found that the feeling and actions of employees were 
charged by the commitment. A person who has a high degree of organization attachment will be more willing to 
work towards the organization and continue as a member of an organization, where they have the highest level of 
productivity in the organization [50]. Normative commitment also is generally of faithfulness and responsibility 
[51]. Normative commitment can expand when the organization gives the rewards in advance to the employees 
and the cost to hire and train the employees that bearded by the organization [19]. Normative commitment has 
been suggested as the best indicator where the employees can align themselves with the organizational aims and 
a measure of how employees in the same directions as the employer [52].  

In [53] had recognized that normative commitment are negatively correlated with years of education and the 
possibility is increased that less educated employees are loyal to the organization. Normative commitment is one 
of the advancements that have been made through the work experience as well as the organizational justice and 
organization support with a positive appreciation and participation in work on the whole work at a workplace 
[54]. In [51] found that normative commitment as “the work behaviour of an individual, guided by a sense of 
duty, obligation and loyalty towards the organization”. Accepted rules about the responsibility between 
employee and organization were influenced by the normative commitment to give more strength [55]. Normative 
commitment is a responsibility where the employees can improve work by having a well behaved and loyal to 
the organization [56]. In other words, if the employees get a job, it will put themselves or the organization under 
the ethical commitment to react in kindness. Therefore, an organization should take care of employees to pay 
attention properly in order to give complete consideration and support of good employees. 
 
 Independent Variable     Dependent Variable 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 
 

Figure 1: Proposed conceptual framework 

 

Hypothesis  
Hypothesis 1  
H1: There is positive relationship between affective commitment and job satisfaction at ESMSB. 
 

Hypothesis 2  
H2: There is positive relationship between continuance commitment and job satisfaction at ESMSB. 
 

Hypothesis 3  
H3: There is positive relationship between normative commitment and job satisfaction at ESMSB. 
 

METHODOLOGY 

 

This study is intended to the purpose of this research is the effect of organizational commitment namely 
affective commitment, continuance commitment and normative commitment towards job satisfaction. Within this 

      Affective Commitment 
 

Continuance Commitment 

Normative Commitment 
 

Job Satisfaction 
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chapter also, there are questions to ponder upon the methodology used and how the research will be done upon 
completion. There are several points to be discussed in this chapter such as research design, unit of analysis, sample 
size, sampling techniques, measurement, data collection and also data analysis.  

Unit of analysis underlines the core study of this research. This will identify the end user or personnel that will 
involve in this research. This research identifies the employees that work in ESMSB as a unit of analysis. By 
identifying the unit of analysis, the researcher then will gather required information throughout questionnaires given 
to random employees within ESMSB. According to [60], a large sample size are required to perform higher 
precision standard; based on the variable of the populations itself. In [57] stated that a suitable number of sample 
size should consist more than 30 or less than 500. Since the population of ESMSB is 100, the sample size selected 
was 80 respondents according to [58].  

The researcher used probability sampling technique in which it is stratified random sampling in order select the 
sample to answer the questionnaire because the population was known in the organization. Moreover, this technique 
give benefits and helps the researcher to save time, cost and error in gathering data when involving the huge number 
of elements in this research. [57].  
 

Table 1: Sampling technique using proportionate stratified random sampling 
Department Population Frame Probability Sampling Sampling Frame 

Administration 7 7% 6 
Account 3 3% 2 

Procurement 3 3% 2 
Contract 6 6% 5 

Operations 81 81% 65 
Total 100 100% 80 

 
First of all, the researcher gathered the actual number of total employees from each department from the 

Human Resources Department. After the researcher managed to get the exact number of population as shown in 
Table 1, the researcher decided to use the stratified random sampling in order to distribute the questionnaire. The 
stratified random sampling technique is which grouping the elements within a population and then proceed with 
random selection of subjects from each stratum (group). Once the researcher knows the number of samples for 
each department, the researcher needs to distribute and collect the questionnaire for each department according 
to its sample size. 

The questionnaire will be used for the main instrument use of this study. In [57] define questionnaires as the 
best tool to replicate the information needed from the respondents. Questionnaires also indicate the strong 
fundamental in organizing the structure of variables measured. All data and information gathered from the 
questionnaire then will be evaluated and processed through Statistical Package for Social Science (SPSS) system. 

 

RESULTS AND DISCUSSION 

 

Hypothesis Testing 

The purpose of implementing the hypothesis testing is to identify and to figure out the outcome of the 
problem statement within this research. The hypothesis testing been done then will evaluate the raw data 
collected by the questionnaires and then the researcher will use the SPSS system to compute the data given by 
the respondents. From the SPSS system, the researcher will use some of the tools available in the system and 
assess the data based on the respondent’s questionnaire answered.  For this research, the most suitable techniques 
are Reliability Analysis and Pearson Correlations. 
 
Frequency Distribution 

Frequency Distribution is one of the main tools that been used by the researcher in conquest to validated the 
raw data into the SPSS system. Frequency can be understood as how frequently things happen while distribution 
signals the pattern of these frequencies. To make things simple, frequency distribution can be a summary of 
repetitive scores that occur within a sample of values. The variables that been listed out in the questionnaires 
then been computed to the SPSS system is described as gender, age, race, job category, working experience, 
educational level and computer literacy as shown in the table below. The demographic profile of the respondents 
consists of gender, age, status, education level, years of services and department. The summary of the 
demographic profile is shown in Table 2. 
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Table 2: Demographic profile 
No Profile Description Frequency Percentage (%) 

1 Gender Male 63 78.8 
Female 17 21.3 

2 Age 20-29 51 63.8 
30-39 19 23.8 
40-49 7 8.8 
50-59 3 3.8 

3 Status Single 33 41.3 
Married 47 58.8 

4 Educational Level SPM 15 18.8 
Sijil Kemahiran 19 23.8 

Diploma 28 35.0 
Bachelor Degree 18 22.5 

5 Years of Service Less 1 years 19 23.8 
1-5 years 35 43.8 

6-10 years 10 12.5 
11 years and above 16 20.0 

6 Department Administration 6 7.5 
Account 2 2.5 
Contract 5 6.3 

Procurement 2 2.5 
Operation 65 81.3 

 

Based on Table 2, it shows that the majority of the employees at ESMSB is male employees as it indicates 63 
number of male respondents. The balance of 17 respondents is from female respondents. This means that the male 
respondents have the highest percentage with 78.8% while the percentage for female respondents is only 21.3%. 
For the age category, it showed that, majority of the respondents is 20 to 29 years old with the highest percentage of 
63.8% and with the number of 51 respondents. It is followed by the respondents that age between 30 to 39 years old 
with the percentage 23.8% and with number of 19 respondents. The result for the age between 40 to 49 years old is 
8.8%. The minority of the respondents comes from age between 50 to 59, as it has 3 respondents with the 
percentage of 3.8%. We can see that, many young people from age 20 to 29 years old are domain at ESMSB as 
compared with the employee’s age 50 to 59 years old. The results also showed that majority of the respondent are 
married as it indicates the highest percentage which is 58.8% that is equivalent to 47 numbers of respondents. Then, 
it is followed by the respondents which are single with number 33 with 41.3%. 

For educational level, majority of the respondent choose diploma as it indicates the higher percentage which is 
35% with 28 numbers of respondents. Then, it is followed by the Skills Certificate, Bachelor Degree and SPM with 
the number of 19 (23.8%), 18 (22.5%) and 15 (18.8%) respondent respectively. Meanwhile, for the amount of years 
of service, majority of the respondents have 1 to 5 years of service experience as it indicates the higher percentage 
which is 43.8% with the number of 35 respondents. This is followed by 16 employees who have served at this 
organization for 11 years and above (20%, 19 of them have served for less 1 years with 23.8%). However, the 
minority of the respondents is from 6 to 10 years of service with number of 10 respondents that is equivalent to 
12.5%. The next result is the department of respondent in the organization. The domain of department section in 
organization is Operation Department which has the higher respondent, which is 65 with 81.3% as compared with 
Account and Procurement Department considered as the lowest results with 2 respondents and 2.5%. 
 
Descriptive Analysis 

Descriptive analysis in this study covers for Part B. Descriptive analysis shows the value of the mean for each 
item. Besides that, descriptive analysis also shows the frequency of answers given by the respondents whether they 
agree or disagree with the statement given. 

Table 3 shows the results for descriptive analysis where the values for mean, median, mode, standard deviation 
and skewness on variables for affective commitment, continuance commitment, normative commitment, employee 
performance and job satisfaction. The total number of questionnaire in the data set is recorded under column 
labelled N. It shows that there is no missing questionnaire. The average answer is recorded in the mean column. The 
value of the mean for the job satisfaction is 3.60, followed by affective commitment with 3.28, continuance 
commitment with 3.36, and normative commitment with 3.36 and employee performance with 3.59. It can be 
concluded that for all those variables, most of the respondents are inclined to agree with the questions. 

The average answer is recorded in the mean column. The value of the mean for the job satisfaction is 3.60, 
followed by affective commitment with 3.28, continuance commitment with 3.36, and normative commitment with 
3.36 and employee performance with 3.59. It can be concluded that for all those variables, most of the respondents 
are inclined to agree with the questions. The median column refers to the respondent who is in the centre of the 
group. The value for job satisfaction is 3.56, affective commitment 3.25, continuance commitment 3.50, normative 
commitment 3.25 and employee performance 3.68. The mode column indicates the value which received the most 
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number of counts from the respondent. The value of mode for job satisfaction is 3.13, affective commitment is 2.88, 
continuance commitment is 3.00, normative commitment 4.00 and employee performance 3.88. Variability can be 
assessed by examining the standard deviation. The standard deviation measures the amount of variability in the 
distribution of the variable. Thus, the more the individual data points differ from each other, the larger the standard 
deviation will be. The standard deviation describes how much the standard amount variables differ from the mean. 
The standard deviation for job satisfaction is 0.547, followed by affective commitment with 0.565, continuance 
commitment with 0.623, normative commitment 0.664 and employee performance with 0.588. It can be concluded 
that the highest standard deviation value is for normative commitment where the answer is vary from each other.  
 

Table 3: Descriptive analysis 
 N Mean Median Mode Standard 

Deviation 

Skewness 

Valid Missing 

Job Satisfaction 80 0 3.60 3.56 3.13 0.547 0.447 
Affective Commitment 80 0 3.28 3.25 2.88a 0.565 0.111 

Continuance Commitment 80 0 3.36 3.50 3.00a 0.623 -0.305 
Normative Commitment 80 0 3.36 3.25 4.00 0.664 0.003 
Employee Performance 80 0 3.59 3.68 3.88 0.588 0.192 

 

Reliability Analysis  

In [57] explained that reliability is a degree of consistent result made within repeated measurement of the 
selected characteristic. Coefficient meanwhile is used to access the reliability. In [60] describe the main rules for 
Cronbach's Alpha coefficient range as table below: 
 

Table 4: Cronbach's alpha coefficient range 
Alpha Coefficient Range Strength of Association 

˂ 0.6 Poor 
0.6 to ˂ 0.7 Moderate 
0.7 to ˂ 0.8 Good 
0.8 to ˂ 0.9 Very Good 

0.9 Excellent 

 

Table 5: Cronbach's alpha result 
Variable Cronbach Alpha No. of Items Strength of Association 

Job Satisfaction 0.855 8 Very Good  
Affective Commitment 0.826 8 Very Good  

Continuance Commitment 0.829 8 Very Good  
Normative Commitment 0.859 8 Very Good  

 

Reliability Analysis SPSS Output 

Based on the table above, Cronbach's Alpha showed that overall positively correlated to each other and is 
internally consistent. N of items refers to the number of questions been asked to the respondents within each 
variable section that has been responded and then keyed in the SPSS system. The variable asked in the 
questionnaire is based on independent variable (IV) and dependent variable (DV) made before the questionnaire 
been handed out. Table 5 shows the reliability statistics result for the study of the organizational commitment 
towards employee performance at ESMSB where cronbach’s alpha is obtained from each variables. The 
researcher received 80 questionnaires based on the sample of the employees. For the first variables, Job 
Satisfaction shows a very good strength with cronbach’s alpha of 0.855 and it consists of 8 questions. As for 
Affective Commitment with 8 questions show good strength where the result showing cronbach’s alpha is 0.826. 
Thus, it is proven that the questions are reliable. 

In measuring the Continuance Commitment, a total of 8 questions are used. The cronbach’s alpha result 
shows a very good strength with cronbach’s alpha is 0.829. For Normative Commitment, 8 questions have been 
used and from the table show 0.859 cronbach’s alpha with a very good strength of association. The strength of all 
the variables has high strength of association after the results are analyzed. This has proven the reliability of the 
questions being asked respectively. This questionnaire was adopted and adapted from the previous research and 
there also has good correlation with other variables. 
 
Pearson Correlations 

In [59] describe that the range of correlation coefficient represents how strong the degree of the correlation. 
The correlation then will measure the relationship between 2 sets of data. The range will be somewhere in 
between -1 and 1. To test the Pearson Correlation, the researcher will use every significant IV and pair it to the 
respective DV to resolve any correlation between them. The below table represent De Vaus correlation 
coefficient range. After the questionnaires been keyed in through SPSS system, the Pearson Correlation tools had 
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been used to analyse the IV and DV to prove their relationship towards hypothesis made by the proposal research 
before. The table below shows the Pearson correlation matrix. 
 

Table 6: Pearson correlations coefficient range 
Coefficient of Correlation Interpretation 

0.8 and 1.0 Very strong correlation 
0.6 and 0.8 Strong Correlation 
0.4 and 0.6 Moderate correlation 
0.2 and 0.4 Weak correlation 
0 and 0.2 Very weak correlation 

 

Association between all of the variables needs to be tested in order to ensure that all of the independent 
variables are related to the dependent variables. Pearson correlation was used to test the association between all of 
the variables. The table below shows that there are relationships between job satisfaction and affective commitment, 
continuance commitment, normative commitment and the outcome which is employee performance. 

 
Table 7: Pearson correlation 

 A B C D 

Job Satisfaction (A) Pearson Correlation 1    
Sig. (1-tailed)     

N 80    
Affective Commitment (B) Pearson Correlation 0.685** 1   

Sig. (1-tailed) 0.000    
N 80 80   

Continuance Commitment (C) Pearson Correlation 0.536** 0.557** 1  
Sig. (1-tailed) 0.000 0.000   

N 80 80 80  
Normative Commitment (D) Pearson Correlation 0.637** 0.698** 0.690** 1 

Sig. (1-tailed) 0.000 0.000 0.000  
N 80 80 80 80 

**Correlation is significant at the 0.01 level (1-tailed). 

 

Table 7 shows the correlation matrix with five numbers for each correlation. Values that are closer to the 
absolute value indicate that there is a strong relationship between the variables and there is correlation between 
them. Whereas, values closer to 0 indicate that there is little or no linear relationship. The r value for the 
correlation between each variable and itself equal 1. This is because the correlation of any variable with itself is 
perfect.  

The above table shows that all of the values have a positive correlation coefficient, which indicates that there 
is a positive linear relationship between the variables. In other words, as one variable increase in value, so does 
the other. The correlation between affective commitment and job satisfaction in this study is r = 0.685, p < 0.000 
which represents a strong relationship. The relationships between the continuance commitment and the job 
satisfaction has moderate positive relationship where r = 0.536. The relationship is significant where p-value is 
0.000 (p > 0.05) at 0.01 significant level and has a positive relationship. From the table, we can see that the 
correlation between normative commitment and job satisfaction is 0.637. This means there is strong positive 
correlation between the two variables. The one-tailed significance test is 0.000 (p > 0.05) at 0.01 significant level 
indicates that there is a positive relationship.  
 

Multiple Regressions 

Regression analysis was used to test the data. The data was tested by using SPSS and it was simultaneously run 
together with the coefficient of the data. From the regression analysis result, we can formulate the regression 
functions. 

 

Table 8: Summary of regression analysis between dependent variable and independent variables 
Summary ANOVA Dimension B t Sig. Collinearity Statistics 

R R-Square F Sig. Tolerance VIF 
0.725a 0.526 28.115 0.000b Affective Commitment 0.452 4.057 0.000 0.502 1.990 

    Continuance Commitment 0.120 1.091 0.279 0.513 1.951 
     Normative Commitment 0.238 1.864 0.066 0.381 2.622 

a. Dependent Variable: Job Satisfaction 
b. Predictors: (Constant), Normative Commitment, Continuance Commitment, Affective Commitment 

 

Regression analysis is employed in order to test the influence of three important variables consists of affective, 
continuance and normative commitment. The r-square statistic in the Table 8 is 0.526 or 52.6%. It implies that 
52.6% of the variation or a change in the dependent variable is explained by the independent variables in the model. 
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However, the remaining 47.4% is unknown and need further investigation. The R-square is also called the 
coefficient of determination. The r value in the table is the multiple correlation coefficients between all of the 
predictor variables and the dependent variable. In this model, the value is 72.5%. It indicates that there is a deal of 
variance shared by the independent variables and dependent variables. F-value in the table is 28.115 and its 
marginal significant (Sig. V = 0.000). The sig-value which is associated with this F value is very small (0.000). If 
the sig-value is greater than 0.05, we would say that the group of independent variables does not reliably predict the 
dependent variable. The significant level produced by the ANOVA table showed that the p-value is less than 0.05, 
implying that the model is valid and the result of the relationship is not by chance.  

Further analysis through regression, produce standardizes measures (beta weight) of the strength for each 
dimension’s association with job satisfaction. B is the values for the regression equation for predicting the 
dependent variable from the independent variables. Finally, it can be seen that, out of the three independent 
variables, continuance commitment and normative commitment do not provide enough evidence to influence the 
dependent variables  which is continuance commitment (B 0.120, p < 0.279) and normative commitment (B 0.238, 
p < 0.66). Among  the three independent variables, only one remaining independent variables where the affective 
commitment (B 0.452, p < 0.000) have the influence towards the job satisfaction at ESMSB after all those three 
variable were tested accordingly.  

Table 8 also shows the collinearity statistic result. It consists of tolerance value and VIF value. The tolerance 
value that is more than 0.2 means that there is no duplication for each variable in which the respondents did not feel 
confused between the variables. There is no similarity between the variables which enable the respondents to clearly 
distinguish them. A tolerance under 0.2 usually means that the variables have the correlation with their independent 
variables and should not be included. It can be concluded that the tolerance value for this study is more than 0.2 
which is affective commitment is 0.502, continuance commitment is 0.513 and normative commitment is 0.381. 
 

CONCLUSION 

 

As things stand, the overall result had proved that all the hypotheses and also problem statement had been 
answered well. From the findings, the researcher found out that there is a relationship between the independent 
and dependent variable towards employee performance at ESMSB. This can be proven by the previous chapter 
where the researcher uses the correlations analysis. The result of the Pearson’s correlation test showed that there 
is a relationship between the independent variables; affective commitment, continuance commitment, normative 
commitment with the dependent variable; job satisfaction. 

The relationship between affective commitment and job satisfaction is positively and showed 0.658. 
Continuance commitment as well has the relationship with the job satisfaction as the moderate correlation with 
0.536 coefficient range. The independent variable of the normative commitment, the result showed a positively 
relationship with a strong correlation at 0.637 coefficient range. The relationship between employee performance 
and job satisfaction shows a moderate relationship where the value of correlation is 0.546. 

From the analysis using regression analysis for the summary between the dependent variables and 
independent variables, only 52.6% of the independent variables explains the dependent variable and another 
47.4% explains the dependent variable with unknown factors and needed a further investigation ahead. While for 
summary between dependent variable and outcome, only 29.9% of the job satisfaction explains the employee 
performance and the remaining is 70.1% explains dependent variable with others factors. From the ANOVA 
table, it is proven where the independent variable of affective commitment gives the most influence factor 
towards job satisfaction at ESMSB with the highest beta as compared with other variables which is 0.452, p < 
0.00. Moreover, the beta value of employee performance and job satisfaction is 0.546, p < 0.000. It indicates that 
job satisfaction can lead to the employee performance.  

 

RECOMMENDATION 

 

There are some recommendations that the researcher find might be helpful for the future later. First, the 
organization should set a clear objective in order to ensure that the employees know their objective as team 
members. Establishing clear objective will lead the employees to perform well in their task. Moreover, having 
clear objective will be useful as it gives guidance to the employees in completing their task. Thus, having clear 
objective is also important to ensure team effectiveness in organizations. Besides that, the opportunity to speak is 
also important in order to create team effectiveness. This is because the employee could share their opinions or 
interest with their team members. At the same time, the team member must accept the input from other members 
in order to become a successful team. When other people appreciate other’s opinion, the employee will feel 
appreciated and they will be happy to perform their tasks. 

Cooperation among team members can also contribute to team effectiveness. When team members work 
together, they could work happily without much conflict. The cooperation would allow the tasks to be completed 
on time with fewer defects. Other than that, they would share the skills and abilities when cooperating with each 
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other. Lastly, sharing information with team members can also lead to team effectiveness. This is because the 
information will allow the employees to prepare early before performing the tasks.  

Lastly, as a recommendation for future researcher, the researcher must ensure the respondents understand 
the questions before they answer it. Researcher needs to assist them appropriately by finding the suitable time for 
the respondents to answer the questionnaire. Moreover, the variables that future researcher can use to investigate 
the factors that can influence the job satisfaction are motivation and training. It is because there are many 
literature reviews about that variable based on previous research. Moreover, it is quite interesting to identify how 
the variables influence the job satisfaction and employees’ performance. 
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ABSTRACT 

 

Libraries considered indispensable section of any learning institute and play a pivotal role in preservation and 

promoting of knowledge through printed and electronic reading materials. It offered customized services that 

seamlessly bring the world of information to users through the Internet, super networks, and wireless 

communications. However, in under developing countries including Pakistan, libraries faced numerous 

problems regarding their administration and management. 

In this study we explored the problems faced by libraries in public sector universities of Khyber Pakhtunkhwa. 

The population of the study was all the public sector university library professionals. There were total 21 public 

sector universities in which sixty eight library professionals were working. The researcher collected data from 

all of them through close ended questionnaire as feed here and founded problems like shortage of space, 

outdated reading materials, librarians service structure, shortage of funds, shortage of professional staff, 

curriculum change, less funds for online access to research journals, funds allotted without librarians 

consultation, subject wise funds, unclassified stock, less expertise in classification, book recovery and 

cataloguing. The scholar tested the significance level founded problems with their impact through SPSS-20 

version and founded twelve problems significant while only three were non-significant. 

KEY WORDS: library problems, public sector university library problems, university library problems, library 

professional problems, Pakistani university libraries problems in public sector. 

  

INTRODUCTION 

 

Libraries considered warehouse of knowledge. It is not just like a repository or services providing agencies but 

it is all of these things. Academic library should be accessible to all students and faculty members equally. It 

should have all those facilities which are the demands of the modern digital era [7].  There are so many reasons 

that libraries make valuable section of academic session and objectives of the institution. Library is consider 

heart of the university which adopt all the changes of the electronic age and helpful in achieving the goals of the 

academic session. It equips the students with skills and knowledge to maximize the chances of employability. In 

higher education, funds maximum amount utilized by the purchase of library resources which play a vital role in 

education communication. Investment in e-resources has a direct impact on the productivity of an institution [8].  

Now opening hours of the library become twenty-four. Readers want to access the e-journals and catalogue any 

time. A study was conducted in USA in which university library economical in terms of finance and time. If a 

university library has quality resources it contributes to the prestige of an institution. These quality resources in 

university library attract and retain graduate students. If these resources are in depth then it has direct positive 

impact on the research papers publication and theses at PhD levels. In any university in the world, librarian 

becomes part of the research process. Some universities use their librarians as students advisors in which 

undergraduate students learn the conduction of relationship with others. So here library is not a passive service 

provider agency[9]. When students want to take admission in any university they consider the quality of library. 

So the quality of library resources put positive impact on university enrollment. The undergraduate students 

spend more than in university library therefore larger time they spend with librarian as compare to lecturer. That 

time is consumed subsidiary students to become self-directed pupils. A survey was conducted in UK about the 

students achievements so found those students better who use library. Universities with libraries that expend 

more on reading materials and hire more staff also have greater maintenance rates. The role of modern librarian 

is extremely demanding one which needs to be well equipped with IT skills, staff management and budget 

preparation [10]. 

Paper was written for aims like 

1. Analyze the problems which are face by public sector university libraries in Khyber Pakhtunkhwa, Pakistan  

2. Study impact of these problems on library services at public sector university libraries in Khyber 

Pakhtunkhwa, Pakistan 
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Introduction of the study showed that libraries played very unavoidable role in the preservation and 

dissemination of knowledge and in the study scholar identified the problems which deeply affected the service 

quality of university libraries. The study will help in the solution of these problems which improve the service 

quality. 

 

LITERATURE REVIEW 

 

The below mentioned literature showed the importance of the study. 

The top ten issues of the academic librarians and libraries were listed here. 

a. Alternative higher education in the modern digital era. 

b. To produce their library leadership according to the modern trends. 

c. To provide enough space for the electronic and digital reading materials. 

d. To provide accurate and valid information in digital form for online access. 

e. To provide accessibility to all readers from any place of the world. 

f. To facilitate their readers from the digital form of all the available resources. 

g. Shifting staff from one place to another on the basis of their needs. 

h. The library should adopt such techniques through which they can store the student’s data. 

i. ACRL information literacy framework (Bell, 2015). 

An important study was conducted on the role examination of e-learning and issues in access and quality of 

higher education in Pakistan. People consider the high fee and registration as standard of education. The study 

searched the issue of non-availability of quality education institutes in rural areas. The virtual university in 

Pakistan solved this issue and provided equal opportunities of higher education to citizens of rural and urban 

areas. This study concluded that virtual university of Pakistan provided equal opportunity of higher education 

without the discrimination of gender, social class and location. The findings of current research have cancelled 

the presence of inequality in the e-learning system [3].  

Digitalization of Library Materials in Academic Libraries: Issues and Challenges was important work. In which 

the required resources in form of finance and skillful librarians were the prime demands. The study concluded 

that academic libraries should be digitalized but proper planning should be made for issue and display of digital 

materials. Now the students want to read much information in short period of time therefore and digital 

materials can fulfill this demand. The study also recommended that digital information should displayed in 

shelves like books. The study enlisted the challenges in digitalization of academic libraries as legal aspects, 

funding, technological Obsolescence, constantly changing software and hardware, technophobia, technical 

expertise, inadequate technology infrastructure, refreshing, emulation, continues migration and deterioration of 

digital media [5]. 

A study was conducted on the use of libraries in open and distance learning system: barriers to the use of AIOU 

libraries by tutors and students. The data was collected from 526 tutors and 4080 students. The study founded 

that regional libraries were not much utilized, tutors and students were facing various problems such as library 

timing is not suitable, libraries founded far away from their residence, insufficient area for study, required 

reading materials and latest journals were not available, reading materials were found outdated, no proper 

system for temperature control in the library, and inadequate staff. Further the scholar suggested that the 

authorities should provide more reading materials and research journals, the library hours should be extended, 

provide computers and internet service, provide trained staff, arrange library facility at workshop venues, make 

arrangements to advertise the resources and services at the library to the students, and arrange partnership with 

other academic libraries [2]. 

The study related to the issues was conducted with the title “The Challenges Face Academic Libraries In the 

21st Century”. In which ten important challenges to academic libraries were enlisted.  

1. The academic libraries must prove their value which they provide to the academic world. 

2. User behaviors and expectations 

3. The data cu ration 

4. Scholarly communication how to satisfy the new scholars with services 

5. The staffing how to prepare and appoint the required skillful staff members for libraries 

6. Mobile environments which can access the materials from anywhere at any time 

7. Electronic version of books (e-books) how to make secure them 

8. The higher education in which online degree system is emerging,  

9. Information technology the libraries should incorporate the new technological base trends for libraries and  

10. Digital preservation of the materials [4]. 

The study was conducted related to collection development, problems and challenges related to it in digital era 

in Indian libraries. The study detected the problems related to user friendly environments, problems of user 

training and digital divide, accessing of audio, video, text and pictures, file format problems like DOC, JPEG, 

AVI, FLV, staff development approach and library classification. The study also found the challenges related to 
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collection development which included Challenges regarding copyright, technological up gradation, challenges 

in collection Development in Electronically, IT skill Manpower, collection management, policy related, 

selection criteria, financial constraints for collection development and user service [1]. 

Study was conducted related to the CD-ROM access, trends and challenges in libraries. It was found that CD-

ROM is the modern approach to store the data on it but it requires special training for use. The librarians need 

training about it. It became very popular and the use of CD-ROM now considered the modern trends in libraries. 

But due to this technology librarian job became more difficult. It required so many challenges like shortage of 

training; shortage of fund for training, special user education and the most important one is energy backup. The 

government should arrange proper training for librarians and enough funds for such training [6]. 

 

MATERIALS AND METHOD 

 

A detail questionnaire was used for data collection. In which Likert scale (strongly agree, agree, undecided, 

disagree, strongly disagree) questions were incorporated. The questionnaire was related to library problems like 

shortage of space, outdated reading materials, librarians service structure, shortage of funds, shortage of 

professional staff, curriculum change, digitalization of libraries, less funds for online access to research journals, 

funds allotted without librarians consultation, subject wise funds, unclassified stock, less expertise in 

classification, cataloguing and book recovery. The data was collected directly through the close ended 

questionnaire from library professionals in departmental and center libraries in public sector universities of 

Khyber Pakhtunkhwa. Library professionals have different positions like cataloguer, classifier, assistant 

librarian, deputy librarian and chief librarians. Data was collected from all of them. There are 21 public sector 

universities in Khyber Pakhtunkhwa in which 68 librarians (library professional) are working. As the data was 

census based, therefore library professionals of these universities were contacted. All library professionals of 

these public sector universities of Khyber Pakhtunkhwa had an equal chance to contribute in this study 

irrespective of their gender, designation, qualification and experience. Total sixty five library professionals of 

these public sector universities were contacted for data collection as sample. 

Why I choose library professionals for data collection? 

There is direct relationship with the librarian. That is for reference, for teaching resource purposes and different 

domains of knowledge. Therefore the professionals (library professional) have of paramount importance.   

 

RESULTS AND DISCUSSION 

 

In the study the following problems were found which negatively affect the quality of library services at public 

sector university libraries. 

 

1. SHORTAGE OF SPACE 

The study was conducted in public sector university libraries of Khyber Pakhtunkhwa. In the study scholar 

identified so many problems in which shortage of space was most common. Some libraries had this problem in 

terms of circulation and some in terms of reading rooms. In the south side libraries they had much space for 

library but division were not properly made. At the same time so many activities need to be run inside the 

university library like classification, cataloguing, accessioning, digitalization, computerization, labeling, 

lettering, spinning, issuing of materials, newspaper reading, research journal reading, online access through 

computers, meetings with delegations, meeting with faculty members, user education and so many others. These 

all activities required proper reserved space for completion. But from the study it was found that majority of 

university libraries in public sector had shortage of space problem.  

  

2. OUTDATED READING MATERIALS 

This was one of the most common problems which negatively affect the libraries services identified by 

librarians in the study. Now we are living in storm of information publication and changes are coming very 

rapidly. Along with Pakistan is developing country and facing finance problem in education sector. Universities 

in public sector are not allotted regular budget for purchase of books in libraries. New subjects are introduced 

very rapidly or new branches of subjects are emerging day by day. It has become very difficult for libraries to 

keep update materials in all subjects which required handsome amount. The publication ratio increases day and 

night. New editions and versions of books are publishing therefore, outdated reading materials problems 

growing day by day. 

 

3. LIBRARIANS SERVICE STRUCTURE 

Lack of proper librarian service structure was the identified problem in the study. This problem negatively 

affects the services of libraries. Due to this problem many people adopted library field with by chance but not by 

choice. Some librarians do not feel happy after adopting profession and try to leave it. Some librarians compared 
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their profession with faculty like lecturers in university. But they found themselves at weak position. Their 

profession at university level is very complicated at a time they were busy in so many activities.  

 

4. SHORTAGE OF FUNDS 

Pakistan is a developing country and is facing shortage of funds problem in education like other fields. In the 

study, it is found that public sector university libraries faced shortage of funds problem. Some libraries feel it in 

the area of book purchase, some in infrastructure like building, some in furniture and some in terms of staff 

members. Now the education field becomes very vast and many new subjects are introducing day by day which 

increased the demand of more funds for purchasing of reading materials. Similarly with rapid increase in 

population of student’s enrollments need more furniture and staff members for services demand increase in 

funds. 

 

5. SHORTAGE OF PROFESSIONAL STAFF 

Library is a growing organism as per Ranganathan laws for library science. With the passage of time its 

building, materials, services, facilities and furniture increased which caused the increase in staff members. At a 

time every library at public sector university required classifier, cataloguer, assistant librarians, deputy 

librarians, chief librarian and supporting staff like clerk, key punch operator, computer operator and so many 

others. But in Khyber Pakhtunkhwa university libraries only two or three professional staff members are 

performing all these operations which negatively affect the service quality. There are twenty one public sector 

university libraries in Khyber Pakhtunkhwa which had total 60 professional staff members. In which only one is 

chief librarian, three additional librarians, four deputy librarians, forty nine assistant librarians, one cataloguer, 

one classifier and one was bibliographer. Now from the collected data classification and cataloguing are basic 

operations performed by librarians at every university libraries but only two libraries were specialist in them.   

 

6. CURRICULUM CHANGE 

Curriculum change was a problem found in public sector university libraries. With the rapid increase in 

knowledge new subjects are introduced. Therefore, the authorities try to accommodate these new terminologies 

and topics in curriculum which created problem for libraries. It is the responsibility of university libraries to 

cover up all the courses and topics of curriculum which taught in university. Some libraries were concerned 

about this problem because it negatively affected the use of materials and service quality of public sector 

university libraries.   

 

7. LESS FUNDS FOR ONLINE ACCESS TO RESEARCH JOURNALS 

The role of digital libraries in universities is increasing. Now the users demanded saving of time and try to get 

more information in minimum time. The library world is converted into digital and online library catalogue. 

From any library, user can access online for research journals or other required information through internet 

from any part of the world. But majority of research journal demand money for online access to their 

information. Majority of public sector university libraries face deficiency of fund for online access to research 

journals. 

 

8. FUNDS ALLOTTED WITHOUT LIBRARIANS CONSULTATION 

Another important problem found in the study was that funds were allotted without consultation of librarians. 

Librarians take demand lists from students and faculty member whole year and he knows better that how much 

fund is required for each subject. Normally equal funds were allotted for all subjects but some subject books are 

expensive and some are cheaper. Therefore, it creates problems for librarians to accomplish the total demands of 

users.  

 

9. SUBJECT WISE FUNDS 

In study it was found that sometimes funds were specified subject wise which created much problems for 

librarians. There were some books which were related with more than one subjects. Now librarians are 

concerned about subject fund they purchased. The authorities provide equal funds for all subjects but some 

subjects require more materials than others. Some subjects books are expensive like zoology, botany, computer 

science, physics, chemistry etc. and some are cheaper like Urdu, Islamiat, Pashto etc. therefore some subjects 

require more funds than others. 

 

10. UNCLASSIFIED STOCK 

All the public sector university libraries in Khyber Pakhtunkhwa have classified book stock but sometimes it 

becomes problems like new arrival. When new books are purchased and put them in classification section that 

time user comes to know that library has this kind of book, then he comes for issue, but now it is in 

classification section which creates problems for librarians to issue them.   
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11. LESS EXPERTISE IN CLASSIFICATION 

Classification is the prime responsibility of any library through which each book reach to their relevant book 

stock. By classification user time is saved and it encourages the user to use library. But in curriculum, students 

learn more theory than practical. At a result, after adoption of librarian profession, they face many problems in 

classification. For the solutions of problem librarians consult expertise who waste their time.  

 

12. CATALOGUING 

During study cataloguing problem was found. Librarians at public sector university level in Khyber 

Pakhtunkhwa found difficulties in cataloguing of reading materials.  

 

13. BOOK RECOVERY  

Another and last problem of the study was book recovery. Now the book prices have increased so many times as 

compared to student’s security. Earlier student’s security was deposited in response of book recovery. But now 

it has become impossible due to high prices of books. 

 

Table for Problems with their impact on library services 

A = Agree, DA = Disagree, SOF= Shortage of funds, SOSP= Shortage of professional staff, CIC= Change in 

Curriculum, DIG= Digitalization, BUD= Budge allotted without librarians consultation, OM= outdated 

materials, SS= Problem of service structure, BOA= Budget for free online access, BWO= budget open without 

subject allocation, UCS = Unclassified stocks reduce the number of readers. BCLA= Book classification 

demanded the full command 

 
 Services  Impact of problems     

   Yes No Total Chi-

Square 

P-Value ODDs 

Ratio 

1 SOS A 32 12 44 3.92 .048 2.933 

  DA 10 11 21    

2 OM A 36 10 46 3.997 .045 3.150 

  DA 10 9 19    

3 SS A 39 9 48 4.000 .046 3.370 

  DA 10 7 17    

4 SOF A 35 15 50 .060 .806 1.167 

  DA 10 05 15    

5 SOPS A 38 11 49 4.095 .043 3.109 

  DA 10 9 19    

6 CIC A 43 8 53 4.004 .045 3.839 

  DA 7 5 12    

7 DIG A 39 9 47 4.520 .034 3.467 

  DA 10 8 18    

8 BOA A 38 9 47 4.312 .038 3.378 

  DA 10 8 18    

9 CLA A 39 9 48 5.209 .022 3.852 

  DA 9 08 17    

10 BUD A 42 10 52 4.062 .044 3.60 

  DA 07 06 13    

11 BWO A 42 9 51 3.933 .047 3.50 

  DA 8 6 14    

12 UCS A 36 16 52 .409 .522 1.469 

  DA 08 05 13    

13 BCLA A 38 10 48 4.312 .038 3.378 

  DA 9 8 17    

14 CAT A 35 09 44 4.098 .043 3.182 

  DA 13 08 21    

15 PBR A 33 16 49 .650 .420 1.604 

  DA 09 07 16    

 

The above table showed relationship of fifteen different problems with impact of these problems at public sector 

universities in Khyber Pakhtunkhwa. The scholar tested the significance level of above mention problems with 

impact through SPSS 19 version and found twelve problems significant while only three are non-significant.    
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ABSTRACT 

 

The teaching career is a professional at high risk for stress. Teachers have experienced stress and burnout from 

different sources and at different levels. This research attempted to determine the relationship between workload 

pressures; unsatisfied needs/wants, new technology and working environment with job performance among 

secondary school teachers in Malaysia. A total of 217 sets of questionnaire were distributed to teachers from 

cluster secondary schools in Kota Bharu. The list of cluster secondary school teachers was obtained from Pejabat 

Pelajaran Daerah Kota Bharu. Data was analyzed through descriptive and inferential statistical techniques. The 

findings supported all the hypotheses of the study. The findings also revealed that workload pressure give the 

highest impact on job performance among teachers, followed by new technology, unsatisfied needs/wants and 

working environment. Among all the independent variables, workload pressure was the highest contribution 

towards dependent variable (job performance). 

KEYWORDS: Work, Stressor, Job Performance, Teachers. 

 

INTRODUCTION 

 

Teaching is considered as a ‘high stress’ profession [1]. In [2] revealed that the job setting for teachers is 

greatly stress-provoking. Previous study done by[23] also proved that teaching is a stressful job. Among all the 

professions, teachers are the one which report highest level of stress compared with other occupation [3]. 

Teachers are likely to experienced stress and burnout from different sources at different levels. As commented 

by the President of National Union of Teaching Profession (NUTP), due to the increased of teachers’ workload, 

level of stress among teachers in Malaysia keep increasing and become worrying since they need to face too 

many changes and challenges[4]. In [5] mentioned that teachers’ in Selangor and Kuala Lumpur have to spend 

74 hours per week in teaching, besides performed in other curriculum activities and they have been regarded as 

stressful teachers. Apart from that, with the current school system, the roles and duties of a teacher seem to be 

multitasked. Teachers’ responsibilities appear different compared to few years back with the change of teaching 

culture and added with managerial duties. Nowadays, teachers’ need to prepare themselves with the latest 

knowledge, teaching techniques and skills which is up to date. Besides, teachers also required to prepare 

themselves with the higher order thinking skills questions in order to make student think out of the box. Hence, 

teachers’ have to be creative and critical thinking as well. Apart from teaching, teachers’ also likely to do 

clerical work on a daily basis, documentation and conduct programmes. Most of them seem to suffer from 

burnout with so many roles to play [6].In [7] stated that increasing problems concerning mental illness among 

teachers is alarming in many countries. While these issues have been widely researched internationally, research 

in Malaysia on work related stressor among teachers has remained relatively limited. Thus, this study attempts 

to examine work related stressors and its relationship with job performance among secondary school teachers in 

Malaysia. 

 

LITERATURE REVIEW 

 

Work-Related Stressors 

According to [8], work-related stressor can be described as physical and emotional response of an 

individual to the demands of job that is unequal with her or his needs, abilities and resources. The demands may 

be associated with the quantity and difficulty of work, time pressure or event to the failure to demonstrate one’s 

emotions at work. Due to the dissimilarity between countries and national education systems, the main sources 

of teachers’ stress also change [9]. As mentioned by [10], among the core source of employees’ perceived job 

stressors are situational stressors for instance role uncertainty, role conflict, workload and social conflict. All 

these factors are believed to be negatively influence employee job performance. According to past studies, job 
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stress not only causes emotional and physical harm but leads to employee workplace performance negatively as 

well including abusive conduct, aggression, increased insults and productivity reduction [11]. 

 

Job Performance 

Teachers’ job performance influenced by many factors such as attitude, skill and mental ability, subject 

expert, teaching methodology, individual characteristic, classroom setting, character and relationships with 

students. According to [12], there are many factors that influence the teachers’ job performance such as ability, 

attitude, subject mastery, teaching methodology, personal characteristics, the classroom environment, general 

mental ability, personality and relations with students. Performance of teachers’ also evaluated by how they 

manage their students and duties they need to be done within the time given. Additionally, classroom has the 

vital roles to measure how efficiently and creatively the teachers manage and shape their students. Besides, in 

order to improve confident level, personality characteristics of teachers also important. In [13] mentioned that 

teachers’ can create fairness environment, maintain safe and conducive classroom setting and create a strong 

emotional climate for learning when they possessed a high rating performance. 

 

Unsatisfied Needs/Wants 

Job satisfaction in this perspective can be describe as the capability of teaching job to meet teachers’ need 

thus increase their teaching performance. The happiness of teachers’ job is not only essential to themselves as 

public servants, educational administrators and leaders but also students in schools [14].In [15] mentioned that 

predictor of teachers’ retention and factor contributing to teachers’ commitment are their satisfaction when in 

turn lead to school effectiveness. Job satisfaction is significant factors to teachers’ commitment. Teachers’ who 

are unsatisfied with their jobs and needs will not be dedicated and productive. Poor performance will apparent if 

teachers are not satisfied with their work environment.   

 

Workload Pressure 

Generally, workload can be defined as the amount of work people have to complete [16]. With the intensity 

of work assignment, employees have become more pressure with their work and further affect their health and 

performance. Workload pressure also can be defined as the change in the level of employees’ stress due to 

change in the workload, which eventually affect the employees’ performance [17]. Job stress with high 

workload may have negative impact on employees’ performance and rise the occupational health threat risk. 

Sometimes, teacher feels more stress when facing too much work and more likely will demonstrate their anger 

to the students particularly when the students are problematic.  

 

New Technology 

Technology in education environment can be considered as a planned and systematic process of applying 

existing technology to increase the value of education. Thus, to facilitate this educational technology revolution 

is the teachers’ main responsibility. In order to meet this responsibility, teachers’ must obtain new technological 

and pedagogical skills to integrating new technology during classroom practices [18]. Teachers’ who are 

confident using new technology are teachers’ who likely to integrate technology in the classroom. In fact, the 

key factor in teachers’ use of technology is confidence and it have been recognized as the key factor contribute 

to the act [19]. However, teachers’ who are ambiguous and feel anxious about using technology will less likely 

to use technology in their practice. They will perceive bigger risks on learning and negative effects subsequent 

from potential technical issues and problem may arise from the technologies [20]. 

 

Working Environment 

Working conditions, other than wages and other benefits mainly influence teachers’ career plans [21]. 

Students’ demographic characteristics and positive work condition of schools will encourage teachers’ plans to 

loyal and more satisfied. Nowadays, although there are numerous working conditions matters to teachers, clean 

working conditions, well maintained facilities and ability to access to modern instructional technology are the 

most influential factor [22]. 
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Figure 1: Conceptual framework of relationship between independent and dependent variables 

 

METHODOLOGY 

 

The primary data for this research were collected through as structured questionnaire to answer the research 

questions and objectives. The questionnaires were distributed to 217 teachers in cluster secondary school in 

Kota Bharu with the return rate of 95%. The survey questionnaires were administered using quota sampling. 

The questionnaires consisted of six distinct sections in which all the questions in close ended questions 

including demographic section. Respondents was voluntarily participated and no compensation was offered. The 

questionnaire in Section B, C, D, E and F was instructed in five-point Likert Scale format which were 1 = 

strongly disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree. Section B focused on the workload 

pressure, Section C consisted of the items related to unsatisfied needs/wants, Section D identified the new 

technology element and Section E covering from the element of working environment. Section F on the other 

hand focused on the job performance. The following hypotheses were developed: 

H1: Workload pressure positively influence job performance  

H2: Unsatisfied needs/wants positively influence job performance  

H3: New technology positively influence job performance 

H4: Working environment positively influence job performance 

 

RESULTS AND DISCUSSION 

 

Demographic Profile of the Respondents 

Among all of the respondents, more than half were female (81.5%) and the rest were male (18.5%). The 

largest group of the respondents were in the age of 41-50 years old, followed by 29.3% from the age of 31-40 

years old. The least were in the group of 20-30 years old (4.9%). In term of salary, (37.1%) owned the salary of 

RM4001-RM5000, followed by 22.9% owned the salary of RM5001-6000. While, the least owned the minimum 

salary which is below RM2000-RM2500. As for years of service, the highest number of respondents (24.9%) 

had years of service of 16-20 years while the least (13.7%) had years of service of 26-30 years. Almost all of the 

respondents were married and the remaining were single.  

 

Correlation Analysis 

 

Table 1: Correlation analysis (n = 205) 
Variables Mean Standard Deviation Pearson Correlation 

Workload Pressure 3.6254 0.44 0.469** 

Unsatisfied Needs/Wants 3.7229 0.46 0.441** 

New Technology 3.8170 0.46 0.442** 

Working Environment 3.6820 0.56 0.335** 

Job Performance 3.9776 0.54  

 

Table 1 revealed the correlation analysis of the existence of any significant among variables. The above 

table also illustrates that independent variables (IVs) are statically significant with the p-value of 0.000 at 0.01 

significant levels. Workload pressure has positive and moderate correlation with substantial relationship with 

job performance with the value of r = 0.469. Result from the Table 1 also showed positive relationship exist 

between unsatisfied needs/wants and job performance with the value of r = 0.441. It indicates that there is 

positive and moderate correlation with substantial relationship between those two variables. In addition, new 

technology formed the value of r = 0.442 which indicated that independent variable (new technology) has 

positive and moderate correlation with substantial relationship towards job performance. While, working 
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environment has the positive and low correlation with definite but small relationship toward the job performance 

with the value of r = 0.335. Hence, all hypotheses of this study were accepted.  

 

Regression Analysis (Multiple Regression) 

 

Table 2: Regression Analysis (n=205) 
Model Summary ANOVA Coefficients 

R R Square Durbin-Watson F Sig.  Beta t Sig. 

0.606a 0.368 1.805 29.079 0.000b Workload pressure 0.368 6.164 0.000 

Unsatisfied needs/wants 0.135 1.673 0.096 

New technology 0.241 3.371 0.001 

Working environment 0.088 1.163 0.246 

a. Predictors: (Constant), workload pressure, unsatisfied needs/wants, new technology and working environment.  

b. Dependent Variables: job performance  

 

Table 2 illustrates the summary of multiple regression analysis among all the independent variables towards 

job performance as dependent variable. The regression model is used to determine whether there is enough 

evidence of a relationship between the independent variables and the dependent variable for the entire 

population. In order to strengthen the evidence, the researcher analyzed the values of R, and R-square which 

indicate the level of influences the independent variables have on dependent variable. The R value for the 

variables is 0.606. It also demonstrated that the value of R-square is 0.368. It can be concluded that workload 

pressure, unsatisfied needs/wants, new technology and working environment influence job performance at 

36.8%. Among all the independent variables, workload pressure was the highest contribution towards dependent 

variable (job performance) with t-value of 6.164 and beta score 0.368 while other factors contributed less 

towards job performance.  

 

CONCLUSION AND RECOMMENDATIONS 

 

This study aims to identify the relationship between work related stressors (workload pressure, unsatisfied 

needs/wants, new technology and working environment) with job performance among cluster secondary school 

teachers located in urban area in Kota Baharu, Kelantan. The findings supported all the hypotheses of the study. 

The findings also revealed that workload pressure give the highest impact on job performance among teachers 

followed by new technology, unsatisfied needs/wants and working environment. This study has delivered some 

perceptions that teachers’ feel contributed to what they feel are heavy workloads. Ministry of Education and 

head teachers should concern of this matter and probably may afford the initial point for a wider dialog of how 

teachers may be better supported. Contributing factors towards all job related stress should be suitably handled 

and given serious consideration. Teachers’ will develop and sustain high level of performance if they pleased 

with their job. Teaching learning practice create more efficient and effective that could produce great 

competitive learners.  
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ABSTRACT 

 

Determining the role of print media in construction of political discourse has been a debatable issue in global 

academic and scholarly arena of Political Science, Social Sciences and Humanities at least for last two decades. 

Therefore, this study aims at exploring the role of print media in propagation of political discourse before 

elections in Pakistan. The data were collected from the sample of 500 educated samples of Pakistani individuals 

through Convenient Sampling Technique by using Close-ended Questionnaire. The obtained data have been 

analyzed through Uni-Variate analysis of Pearson’s Chi-Square test. The findings of the study reveal that 

majority of Pakistani educated individuals preferably read the headlines of English newspapers. Significant 

results have been found about the biased role of Pakistani print media on the issue under consideration. 

Moreover, the findings also reveal that Pakistani print media propagate the political campaigns before elections 

due to their social and economic concerns with particular politicians and political parties. Therefore, the study 

concludes that Pakistani print media is biased and launches political campaigns before elections to influence the 

public opinion in a particular direction. 

KEY WORDS: Manipulative role, Print media, political discourse, Pakistani elections, Public opinion 

 

INTRODUCTION 

 

Media plays significant role in construction of political discourse before elections. However, its role becomes 

multi-fold in the developing countries, like Pakistan because the public heavily rely upon the news stories 

published in media. Media joins its citizens close to each other on various matters and activities in a particular 

region. The citizens of a state are updated through media. This is a matter of fact that various TV channels and 

websites telecast current information to the public, nevertheless, in Pakistan, the public is keen to read 

newspapers and it is believed that media presents unbiased and transparent information. In this situation, the 

responsibility of media becomes multi-fold to produce and disseminate true and valid information, principally 

before the elections. However, Van Dijk [17] claims that the role of media is not unbiased and it does not 

disseminate true information, instead it uses discursive strategies that affect the local semantics of text and talk, 

as in dominant U.S political discourse. Generally, it is perceived that media creates awareness and has no hidden 

motives or interests of its own and performs it without any discrimination and influence. Moreover, it is 

conceived that freedom of expression ensures the objectivity of media in production of the news and that the 

news reports of media exhibit truth and reality exclusive of bias and prejudice. To structure these news 

discourses, there are social, institutional and political power relations which have their own vested interests to 

regulate power in the way to satisfy the expectations of the public as stated by Catenaccio et al. [5]that the 

significant feature in the production of media discourses is the role of audience in relation to what the media 

produces. Likewise, the aspect of intertextuality cannot be ignored, as claimed by Philips and Jorgensen [11], 

that Fairclough’s [10] discourse analytical model is based on, and promotes the principles that texts can never be 

understood or analysed in isolation---they can only be understood in relation to webs of other texts and in 

relation to the social context. Moreover, media exploits its institutional power and purposefully misdirects the 

public opinion regarding the elections. Therefore, in order to view the manipulative role of print media of 

Pakistan, literature from the previous media studies needs to bring under consideration. In this respect, the 

studies conducted by Pasha, T. [13]; Ezeifeka [9]; Valdeon’s [16]; Elbdari [8]; Abid and Shah [1]; Chauhdri N., 

I. and Ashraf [6]; Riaz [15]; Ahmed, Masud and Tilak [2]; Raza and Sajid [14] have been focused to establish 

the current study on stronger grounds. 

 With respect to find the biased representation of emergence of Brother’s political growth and potential threat in 

Egyptian media, particularly, al-Ahram, a critical study had been conducted by Pasha, T. [13] using van Dijk’s 

ideological square[18] well suited to describe the relationship between the Islamists and Egyptian regime. For 
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this purpose, newspaper’s front page news reports were selected to see how Islamists are represented socially, 

discursively and linguistically in the selected newspaper, the period between 2000 and 2005. To examine, both 

discursive and social practices, first, the study investigated the process of news making, role of ideology, history 

of Islamism and type (s) of relationships between Islamists and regime. On the second place, news headlines 

were analysed linguistically in terms of Idealized Reader (IR) framework, lexical choices, presupposition, 

sourcing and transitivity as well. The study concluded that Egyptian regimes practiced a constant and systematic 

strategy of exclusionary nature towards the Muslim Brotherhood implementing two sources: First one was sheer 

power, for example, prison, detention and military tribunals, secondly, through soft power (media). Moreover, 

the analysis also concluded that the selected newspaper, al-Ahram adopted the technique of silence to conceal 

the positive aspect of Muslim Brotherhood. It also revealed the relationship between the discourse and 

Orientalism as well. The study exposed the negative representation of the Islamists which highlight the 

government’s fear of the Islamists who continuously tended to participate in democratic and civil society of the 

country.  

Another study published in the journal, Critical Approaches to Discourse Analysis across Disciplines, titled 

‘Strategic Use of Metaphor in Nigerian Newspaper Reports: A Critical Perspective’ by Ezeifeka, [9] disclosed 

the use of metaphor as cognitive phenomenon incorporated in a privately-owned Nigerian newspaper, the 

Guardian, reporting Nigerian Union of Teachers’ strike for swaying public opinions and supposing harmony for 

the argument they want to project as the ‘reality’. The data was analysed by taking insights into Conceptual 

Metaphor Theory, Critical Discourse Analysis and Critical Metaphor Analysis. The findings discovered the 

newspaper’s outwardly unintended ideological cohesion with the power elite, back grounded under the façade of 

metaphors in its endeavour to enact its watchdog role in the case of teachers. The study was conducted to 

evaluate the phenomenon either an intended tactical choice to articulate new as well as exploit forerunning 

conceptual structures as oppressive contraption against the Nigerian teachers’ demand in order to get a 

distinctive salary structure. In order to serve the purpose, the data was selected in the form of headlines and 

reports of the Guardian. The period was selected from June and July 2008 on industrious action taken by the 

Nigerian Union of Teachers (NUT) to demand a special Teachers’ Salary Scale (TSS). A total of twenty-eight 

(28) editions of the newspaper containing reports on the strike were analysed. In this regard, the methods of 

metaphor identification, interpretation and explanation were adopted based on linguistic, cognitive and 

pragmatic criteria. The conclusion revealed the ideological underpinnings in the form of metaphoric use to shift 

the reality from the original context or domain to another context in order to serve ideological purposes.   

Moreover, Mustafa Elbdari[8] in his PhD Thesis, titled ‘News on the Web in Arabic and English:  a Discourse 

Analysis of CNN’s Websites’ has used mix-method approach (both qualitative and quantitative) to analyse the 

primary data consisted of news stories collected between 25 May, 2004 and 5 July, 2004. He followed the news 

stories posted on CNN Arabic website and corresponding stories posted on CNN international website in 

English. For the collection of news stories related to the Middle East, the site was visited during the period 

mentioned above at least twice a day. Furthermore, questionnaire was used and distributed to 52 respondents to 

collect the data to supplement the study.   

Additionally, focus is now turned to the related studies held on Pakistani news media. In this concern, the study 

of Abid and Shah [1] conducted on “Representations of Corruption in the English Print Media in Pakistan”. 

Four English newspapers were selected for study purpose, including The News, The Nation, The Express 

Tribune and DAWN. Indeed, the data provided by Transparency International was judged by news coverage of 

the phenomenon. Chauhdri N., I. and Ashraf [6] organized study on, “Agenda setting and Framing of Elections 

during Musharraf Period in Pakistani Print Media (1999-2008)” published in International Journal of 

Humanities and Social Sciences. Content analysis of three English newspapers, DAWN, The News and The 

Nation was used to examine editorial coverage of polls held under Musharraf regime. 

Riaz, S.[15] conducted his study on the topic “The Relationship between the Public and Print Media Agendas on 

National Issues in Pakistan (A Study of the Agenda Setting Role of Print Media in Pakistan). Two mostly 

circulated newspapers, Dawn (English)and Jang (Urdu) were selected to examine the relationship between the 

public and the print media agendas in Pakistan.  The content analysis of the most widely circulated English and 

Urdu newspapers was done for the whole one year about the six important issues including terrorism, Indo-Pak 

relations, Energy crisis, Food crisis, Judicial crisis and Lal Masjid (Red Mosque). Moreover, sample survey of 

300 readers of the selected newspapers’ readers was used to compare with the results of the content analysis to 

investigate the relationship between the print media agenda and the public agenda.  

Ahmed, Masud and Tilak [2] conducted study on, “Pakistani Press and War Against Terrorism in Democratic 

Era” published in Berkeley Journal of Social Science. Quantitative research was organized around four national 

dailies (two Urdu: “Jang” and “Nawa-e-waqt” and two English: “The News” and the “Nation”) between the 

period November 26, 2008 to January 26, 2009 are the universe of the study. The news stories were selected 

through systematic sampling. “Jang Group of Publication” (Jang and The News) and “Nida-e-Millat Group of 

Publications” (Nawa-e-waqt and The Nation analysed with content analysis using coding sheet: a device used 

for collection of the data in scientific manner.  
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Raza and Sajid [14] organised their study on “Discourse Analysis of Coverage Regarding Drone Attacks:  A 

study of Pakistani Print Media” that had been published in Pakistan Journal of Social Sciences. The news items 

of front and back pages related to drone attack issue were selected from two leading newspapers “The Nation” 

and “Naw-e-Waqt”. Research design was based upon content analysis to find out the media coverage to the 

issue, as well as, on the survey of the 100 readers of the newspapers from the period between 1st August, 2011 

and 31st October, 2011. Apart from the research on media text, various studies in Pakistan have been developed 

on other forms of text which misrepresent and misdirect the opinion of the readership. A recent study developed 

by Khan, M. U. [12] on the issue of representation of women in Atiq Rahimi’s, A Patience Stone is another 

example which shows that discourse producers misrepresent political and social realities that is not confined to 

the print media only but in other forms of texts as well. However, the focus of the present study is mainly on the 

issue of print media and its manipulative role in construction of political discourse before elections. 

The above studies address the role of Pakistani print media on representation of corruption, agenda setting, war 

against terrorism, and discourse analysis of coverage regarding drone attacks. Moreover, except Abid and 

Shah’s [1] study on corruption and Ahmed, J., & Hussain, S. [3] study on Coverage of Pakistan General 

Election 2008 in Leading Pakistani English Newspapers: Exploring Agenda Setting are drawn upon English 

newspapers only, the other studies are based upon both Urdu and English newspapers. Similarly, beside, the 

studies on corruption and agenda setting, above mentioned studies about Pakistani media investigate the 

international issues, while this study is delimited to representation of political discourse on national issues only.  

However, these previous studies view the role of media through narrow perspective which is particularly 

subjective in nature while the current study investigates the phenomenon of political discourse with view to the 

opinions of the Pakistani educated individuals using Uni-Variate analysis of Chi-Square test; therefore, it sets 

the departure point for this study to probe the issues with critical perspective. In other words, there is dire need 

to investigate media discourse in critical manner because it plays a role of interface between the process of 

discourse production, its dissemination and the readership.  

 

Objectives of the Study 

This study aimed to achieve the following objectives: 

This study aimed to accomplish the following objectives: 

1. To explore the kind of media Pakistani educated individuals read or watch. 

2. To investigate that which particular section or program of media Pakistani individuals read or watch. 

3. To evaluate the opinions of Pakistani individuals regarding the biased role of Pakistani print media in 

construction of political discourse and its impact on public opinion. 

4. To investigate the opinions of Pakistani individualsregarding media houses in propagation of political 

campaigns before elections to manipulate public opinion because of their social and economic concerns 

associated with particular political parties. 

 

Research Questions 

This study aimed to accomplish the answers of following research questions: 

1. What kind of media (electronic, print, digital) Pakistani educated individuals preferably read or watch? 

2. Which particular section or program of media, Pakistani individuals preferably read or watch? 

3. To what extent Pakistani print media is biased and manipulative in construction of political discourse 

and exerts its impact on public opinion? 

4. What are the factors involved in manipulation of political discourse which force Pakistani print media 

to launch political campaigns before elections to regulate the opinion of the public in a particular 

direction? 

 

Significance of the Study 

This research study is significant in focusing critically on widely accepted notion of media discourse as 

legitimate and transparent source of distribution of information. It would also reveal the process that constructs 

media discourse as a discursive practice, influence of institutional power (Fairclough, 1992) and the vested 

interests of media related personnel in order to manipulate the opinion of Pakistani public before elections. It 

would also focus on the consumer orientation and concerns involved in the construction of particular type of 

discourse to manipulate them in a systematic manner. Moreover, this study would also endeavour to explore 

how media discourse is produced, which factors contribute in its production, what are the concerns of those 

whose representation is included and why, which kind of audience is intended and what are the motives behind 

the scene to achieve to manipulate and construct the particular opinion of the public in Pakistan. This study 

would contribute a lot to the pre-existing research works; would reveal the opacity, constituted and constitutive 

nature of political discourse embedded in the headlines of Pakistani English newspapers. Likewise, it would also 

facilitate Pakistani public to view the print media language with a critical look that can initiate a healthy change 
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in the society. It would also guide the media houses to review their biased policies in order to create and 

maintain public trust. 

RESEARCH METHODOLOGY 

 

This is postmodern quantitative study which allows the researchers to probe into the phenomenon of 

manipulative role of print media of Pakistan and its impact on public opinion.  

 

Population 

Bachelor level, Master level, M Phil and PhD level students of National University of Modern Languages, 

Islamabad, International Islamic University, Islamabad, Iqra University, and Federal Urdu University Islamabad 

are the population of this study. Islamabad is the capital of Islamic Democratic Pakistan and the students from 

all the four provinces get admissions in these universities for better and quality higher education. Therefore, the 

study conducted in Islamabad can be generalized to the entire country. 

 

Sample and Sampling Technique 

The sample of the study is 500 respondents from the selected population. The data were collected by using 

Convenient Sampling Technique. 

 

Tools of Data Collection and Data Analysis 

Close-ended Questionnaire has been used to collect the data from the educated sample of the study regarding 

their opinion about the manipulative role of print media of Pakistan and its impact on public opinion. The 

Questionnaire was consisted of two parts. Part I was based on demographic information of the individuals while 

Part II of the Questionnaire was based on 09 statements established to probe into the phenomenon under 

consideration. The data were collected personally; therefore, the response rate for the pilot study was 

encouraging. In order to find the reliability of the data collection tool, Cronbach’s coefficient Alpha formula 

was applied by using SPSS Version 16 to estimate the internal consistency of items. The obtained Cronbach’s 

Alpha was 0.87. However, the Questionnaire was improved with slight modifications in order to make it more 

comprehensible for the respondents. Uni-variate analysis of Pearson’s Chi-Square test was used to analyze 

demographic characteristics of the respondents, as well as their views regarding the role of print media in 

construction of political discourse in tabulated form presented in frequencies and percentages. These 

percentages provided the base for discussion and interpretation of the tabulated data.  

 

RESULTS AND DISCUSSION 

 

In order to find the results of the phenomenon of manipulative role of Pakistani print media in construction of 

political discourse before elections and its impact on public opinion, the data collected in the form of responses 

of the individuals have been put into data sheets of SPSS Version 16 to run Uni-Variate analysis of Pearson’s 

Chi Square test. Table 1 indicates that majority of the respondents read print media, therefore, their responses 

are reliable, whereas, table 2 shows that the individuals prefer to read political news. Table 3 reveals that media 

guards the political interests of certain politicians and their political parties. Table 4 indicates that media has its 

own political interests in representation of political reality. Moreover, table 5 highlights the issue that media is 

biased and manipulative due to its social and economic concerns with political workers, politicians and their 

political parties. Presenting the obtained results in the form of frequencies and percentages, the findings of the 

study have been discussed under the tabulated data. 

 

Table No.1 Frequency distribution of the respondents who preferably read or watch media 
Kind of Media Frequency Percent 

Electronic Media 85 17.0 

Print Media 288 57.6 

Digital Media 78 15.6 

Others 49 9.8 

Total 500 100.0 

 

Table No.1 shows the views of the respondents regarding their preference towards modern source of 

communication whether it is electronic or the print Media. A question asked to the respondents about preference 

regarding reading/watching the media source for which 17 percent of the respondents have their preference to 

electronic media. On the other hand, 57.6 percent of the respondents prefer reading newspapers, 15.6 percent of 

the respondents use Digital Media and 9.8 percent use other sources. The most significant point is that the 

respondents of print media are greater in number, for example, 288 respondents with 57.6 percent of the whole 

population. The analysis reveals the fact that the readership of print media is apposite in order to provide 

sufficient data regarding the role of print media in construction of political discourse and its impact on public 
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opinion. Although, the use of mobile phone and internet has affected the number of readership of newspapers, 

especially, of English newspapers, even then, the number and percentage shown by table No. 1 is evidence that 

still English print media is popular source of information. The respondents of electronic and digital media are 

almost same and smaller in percentage, however, if someone uses, for example, electronic media, ultimately, 

he/she would pay some attention to the news headlines as well because everybody prefers to be aware of the 

news round the corner. In the same way, if someone uses digital media, he/she would have almost the same 

concerns to keep himself/herself updated. Only, the category, ‘others’ does not clearly indicate the possibility of 

the readers to read newspaper headlines, otherwise, if small number of the readership from electronic and digital 

media along with the readership of print media is added, then the data obtained from the respondents presented 

in the table above indicate the appropriacy and validity of the data collected from the selected individuals.  

 

Table No.2 Frequency distribution of the respondents according to their reason of reading the newspaper 
Reason for reading newspaper       Frequency               Percent 

To know about the political activities in the country 133 26.6 

For sports 104 20.8 

For knowing opinion of the columnists 103 20.6 

For business matters 63 12.6 

For all purposes 97 19.4 

Total 500 100.0 

 

The above table shows the frequency distribution of the respondents in terms of the reason behind reading the 

newspaper. 26.6 percent of the respondents stated that they read the newspaper because they want to know about 

the current political activities in the country that shows their political affiliation, 20.8 percent read sports news, 

20.6 percent of the respondents read the columns for knowing about the opinion of the columnists, 12.6 percent 

read newspapers because of knowing about business matters. On the other hand, 19.4 read for all purposes. 

Therefore, in concern to find out the relevant readership of political discourse, it is professed that the selected 

sample is relevant because 26.6 percent of all the selected respondents read to know about the political activities 

and 20.6 percent read to get informed about the opinions of the columnists that, we know, are mostly politically 

charged. Similarly, 19.4 percent of the respondents who read for all purposes also read the political news that 

determines the relevance of the respondents with issue selected. However, 20.8 percent of the individuals have 

interest in sports and they read the newspaper to satisfy their recreational interests. The interpretation shows that 

the least number of the respondents are those who read the newspapers to know about the business matters. In 

this way, 40.2 percent of the individuals use print media with the purpose other than the political one. 

Otherwise, almost 60 percent of the respondents are the readers of political discourse; therefore, their views 

regarding the role of print media, its discursive strategies in construction of the political discourse and its impact 

on public opinion are apposite and trustworthy. 

 

Table No.3 Frequency distribution of the respondents in terms of guarding the  

political interests of the politicians 
Responses Regarding the Matter of Guarding the Political Interests of the Politicians    Frequency     Percent 

Strongly Disagree 12 2.4 

Disagree 142 28.4 

No Idea 39 7.8 

Agree 275 55.0 

Strongly Agree 32 6.4 

Total 500 100.0 

 

The above table shows the responses of the individuals regarding a question of key nature. It is evident that 2.4 

percent of the respondents strongly disagreed in respect of the issue that media guards the political interests of 

the politicians or not. In this concern, 28.4 percent disagreed, while, 7.8 percent did not have any idea about the 

issue. On the other hand, 55.0 percent of the respondents agreed and 6.4 percent strongly agreed with this 

opinion. Therefore, the results indicate that media guards the political interests of the politicians. In this respect, 

55.0 percent of the respondents agreed and 6.4 strongly agreed (totally 61.4 percent agreed) that is a strong 

deliberation of the respondents in favor of the matter. Taking responses of the individuals in the form of 

frequencies and percentages into consideration, it is apparent that media constructs and portrays the politicians 

in a positive way and thus, guards their interests. Media highlights the loyal and unprejudiced image of the 

certain politicians and political parties, especially Mian Brothers. Similarly, Zardari’s reconciliatory policy is 

admired and appreciated, Musharaf’s enlightenment doctrine on the basis of which he ruled the country for 

almost nine years under the umbrella of Martial law has been legitimated by Pakistani media. In the same way, 

rest of the Pakistani political parties have been portrayed in a positive manner and the language used for these 

politicians and their political parties has been ideologically charged. Consequently, media endorses and 

empowers the ideological voices of the politicians representing them as the benefactors and saviors of the 
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country and nation as well. Therefore, it is clear that instead of raising the actual reality, media highlights the 

ideologies of the politicians of their favor and excludes their political rivals in political discourse. Therefore, it is 

evident that media guards the interests of the politicians.  

 

Table No.4 Frequency distribution of the respondents in terms of considering the role of  

media without any political interest 
Responses for responsibility of media without any political interest   Frequency        Percent 

Strongly Disagree 26 5.2 

Disagree 67 13.4 

No Idea 62 12.4 

Agree 264 52.8 

Strongly Agree 81 16.2 

Total 500 100.0 

 

Media is one of the major sources in the political arena as well as in the political domain of a society. Whether 

media should play its role without political interest or not, a question had been asked to the respondents for 

which 5.2 percent of the respondents strongly disagreed, 13.4 disagreed, while, 12.4 percent did not have any 

idea of the matter. On the other hand, 52.8 percent of the respondents agreed and 16.2 percent of the respondents 

strongly agreed that shows the opinion of the respondents that media should take its responsibility and play its 

role without any political interest. The analysis and interpretation indicate that public expects the transparent 

and unbiased representation of truth and believes that media should present the events as they are viewed. As 

most of the studies reveal the fact that media feels its responsibility and responsible role in construction of 

political discourse but as it is concerned with its political interest, media does have political interest that’s why, 

it foregrounds and backgrounds the individuals, groups or parties from the headlines on different occasions. 

Media has its concerns with politicians and political parties due to which it highlights the image of some parties 

and downplays the image of some others which is a clear indication of media’s manipulative role and political 

interests as well. Therefore, as a whole, media needs to review its policies and should ensure its responsibility to 

produce political discourse without any political interest so that the trust of public should be maintained. 

Otherwise, the well aware and critical public would lose its interest in reading English newspapers which would 

conversely be a loss of media houses. Moreover, the analysis extends its concerns to remove the uncertain 

circumstances and reviewing its policies it should satisfy the rights of readership of the concerned newspapers. 

 

Table No.5 Frequency distribution of the respondents regarding the public belief that media houses 

propagate political campaigns before elections to manipulate public opinion because of their social and 

economic concerns associated with particular political parties. 
Media houses propagate the political campaigns before elections to manipulate public 

opinion because of their social and economic concerns with particular political parties. 

Frequency Percent 

Strongly Disagree 42 8.4 

Disagree 88 17.6 

No Idea 62 12.4 

Agree 192 38.4 

Strongly Agree 116 23.2 

Total 500 100.0 

 

Table number 5 shows the responses of the individuals regarding their belief that media propagates political 

campaigns before elections to manipulate public opinion in favor of certain favorite political parties or not. The 

table clearly shows that only 8.4 percent of the respondents strongly disagreed, 17.6 percent disagreed, while, 

12.4 percent had no idea regarding the matter.  In contrast to the respondents who strongly disagreed and 

disagreed, a considerable majority that is 38.4 percent of the respondents agreed and 23.2 percent strongly 

agreed respectively concerning to the issue. The analysis and interpretation provide us most significant 

information about print media that it propagates political campaigns in favor of certain political parties before 

the elections. As majority of Pakistani public strongly believes in the transparent and unbiased role of print 

media, therefore, their trust should be respected and their right of getting true and neutrally disseminated 

information should not be violated. However, the media related individuals have social links with the political 

workers and politicians, so they have to appease them through their positive projection in the English 

newspapers. Moreover, the media houses design their policies under the influence of their economic concerns in 

the form of government ads of millions of dollars during the five year tenure of a government; as a result, they 

are forced to give them more coverage in their papers. The discussion finds the political role of print media 

before elections to propagate the political discourse before elections in order to manipulate the opinion of the 

public. 
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CONCLUSION 

 

The study concludes that Pakistani print media plays manipulative and biased role in construction of political 

discourse before elections and misguides and misdirects the opinion of the public. The major causes of 

manipulative role of print media are its social, economic and political concerns associated with political 

workers, politicians and political parties. On the basis of these associations, print media is forced to project 

certain politicians and their political parties in a positive way and their rivals as negative way. By adopting such 

role, not only media exploits its slogan of freedom of expression, it also violates the right of the citizens of the 

state depriving them from the transparent and unbiased coverage of the political activities. Hence, if the same 

mundane routine is continued, it would reduce the trust of the public on print media of Pakistan, consequently, 

their attention may be entirely diverted to other forms of media or they may be disinterested to purchase and 

read the print media. Therefore, this study is very significant for the journalists, editors, media groups and their 

owners to review their production policies in favour of highlighting the truth and political reality in their 

respective papers. 
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ABSTRACT 

 

Searching and identifying capable policies for mitigating air pollution in metropolitan areas has always been a serious 

concern due to its complexity for policy makers. Governments can play a crucial role in establishing effective policies in 

order to reduce the air pollution. This study investigates the fundamental variables contributing in air pollution and also 

evaluates applicable policies to mitigate air pollution in Mexico City using system dynamics simulation modelling. In 

this paper, the three important considered policies are 1) tax on industries and people that pollute the air, 2) utilizing 

renewable energy as a necessity, and 3) the development of public transportation system. All variables and policies are 

selected with a sustainable development perspective. As the result of simulation shows in this study, the development of 

public transportation system is the most applicable policy in mitigating air pollution in Mexico City. Finally, a substantial 

decrease in the air pollution amount due to applying the selected policy has been detected. 

KEYWORDS: System Dynamics, Simulation Modelling, Air Pollution, Sustainable Development, Feedback loops, 

Environmental issue. 

_________________________________________________________________________________________ 

1. INTRODUCTION 

 

Air pollution is a global issue and countries are struggling with this problem regardless of their location or level of 

economic development, from Europe to Africa. This issue is not just a matter of polluting the air, but also of side effects 

that could be more detrimental. In terms of areas of interest in air pollution problem, it can be investigated through its 

health, environmental, chemical and economic aspects [1,2,3,4]. Recently, many developed countries which are 

experiencing this crisis have implemented multiple solutions in order to mitigate air pollution; yet, just few of them were 

able to succeed in their strategies. Most European and American countries are active in investigating new procedures to 

mitigate the air pollution and even improving the aerial condition at some point. One of the successful solutions 

implemented in European countries is the framework for the deployment of Intelligent Transport Systems (ITS) which 

aims to reduce traffic of cities and also to mitigate the air pollution [5]. However, the application of ITS takes steps beyond 

regulating motor vehicle traffic, such as promulgating more public awareness and improving sustainable development. 

Hence, this can prompt the policy makers to plan for controlling and eliminating the main source of air pollution [6].  

Based on research done with correspondent to air pollution in metropolitan areas and also based on the environmental 

experts' opinions on related studies, the major factors contributing in air pollution problem are industrial pollutants, 

deforestation, overpopulation, CO2 emission, thermal inversion, fuel consumption, traffic congestion, and quality of cars. 

Furthermore, researchers tend to agree that these factors require the most immediate consideration [6,7,8,9]. There might 

be other indirect factors contributing in air pollution; however, they might be different depending on the cities. An 

important point that should also be considered is that the factors are selected with a sustainable development perspective 

due to the fact that the air pollution problem is an environmental issue [10]. 

In this paper, Mexico City is chosen as the case study because it almost has all the major factors to be recognized as a 

polluted city such as industrial pollutants, fume and carbon monoxide emitted by cars. This city is the 11th most populated 

city in the world [11] and one of the most populated city in North America in 2016 by over 20 million population [12]. 

Another variable that plays an important role in air pollution in Mexico City could be thermal inversion which happens 

when a dense layer of cold air close to the earth is trapped by a layer of warm air above during the winter. Industrial 

pollutants affects the air quality in Mexico City by emitting the most hazardous pollutants to the air. In addition, the 

deforestation phenomenon also could be another contributing factor in polluting the city since Mexico City loses over 

200,000 trees of forest cover each year due to the deforestation. Another effective variable in air pollution of Mexico City 

is traffic congestion which is very common in that city as the number of cars are much greater than the capacity of the 

roads [13]. Increase in fuel consumption can be another significant factor contributing in air pollution because the outdated 

cars are less fuel efficient and tend to emit more pollutants [14]. Quality of cars is also recognized as one of the crucial 

variables affecting the air pollution in Mexico City as most of the cars are outdated in that city and doesn't follow current 

technology in producing cars. Occasionally, when air pollution reaches an emergency state, Mexico City's local 

government enforces driving bans as a short-term policy that last several days [15]. The variables stated as part of the 

problem of air pollution in Mexico City are gathered by referring to environmental experts [8,9,11]. 
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There exist multiple studies regarding air pollution in Mexico City, most of which consider its chemical, economic, 

health, or ecological effects. However, the number studies that propose an effective policy or evaluate an ongoing policy in 

air pollution mitigation in Mexico City is limited. Among them, Davis (2008) [14] focused on a scenario in which Mexico 

City's local government banned drivers from driving for one day per week, in an effort to reduce air pollution. Having 

examined the effectiveness of ongoing policy by comparing the data before and after applying the policy, it is determined 

that there is no substantial evidence suggesting that the car ban reduced the level of air pollution in Mexico City. However, 

the author was unable to benefit from a tool to investigate if the policy could be effective in a longer time. In addition, the 

evaluation of the policy would be more valid if it could be compared with other potential policies. Also, by merely 

investigating the chemical concentrations in vehicles and meteorological changes to specify the most pollutant factors it 

cannot be surely stated that only chemical factors could contribute in the air pollution problem in Mexico City [16, 17, 18]. 

There should be a methodology that not only could contain a comprehensive number of variables and factors contributing 

to the air pollution in Mexico City, but also to evaluate the different policies together in the system that can give a sense of 

why one policy could be more effective. Systems dynamics modelling, as one of the best approaches to model socio-

economic problems, has broad advantages when used in a system with a variety of variables since it dispels the complexity 

of systems and makes it easier for users to learn from them [6]. System dynamics is among the most reliable 

methodologies in socio-economic systems [19]. It can be used in simulating the feedback loop of variables and their 

possible interactions and represent the behavior of policies in terms of variables in the systems. The behavior of such 

complex systems cannot be assessed only by data comparison. A simulation methodology can be helpful in predicting the 

behavior of the system. However, it needs to be mentioned that this paper is not associated with technical or chemical 

facets of air pollution in metropolitan areas. 

 

1.1. LITERATURE REVIEW 

 

One of the most challenging issues in metropolitan areas around the world is severe air pollution. The studies focusing 

in the field of air pollution utilize either operational research methods with consideration of the economic, chemical aspect 

of air pollution in metropolitans or simulation modelling [6]. However, in a few cases, system dynamics modelling is used 

to simulate the behavior of air pollution and incorporate a policy-making perspective. The body of existing literature 

focuses on reducing air pollution by operational research methods and by simulation approaches.  

Among first category of studies, Vlachokostas et al. (2009) [20] developed an integrated evaluation system to measure 

air pollution in Thessaloniki, Greece using cost-effectiveness analysis with respect to economic productivity. Their 

sensitivity analysis showed that the government need to spend about 54.5 M€ to control and mitigate air pollution in 

Thessaloniki. They utilized operation research models in their study to present decision support system.  However, they 

selected certain populated areas in their case study which could lead to biased judgment. Duque et al. (2016) [21] 

investigated the emission of chemical particles such as NO2 that could contribute in air pollution in Porto, Portugal. He 

used The Air Pollutant Model (TAPM) to measure effects of NO2 reduction in air pollution and proposed four scenarios in 

his study but his policies are merely applicable in local areas. Sivacoumar et al. (2001) [22] considered effect of NOx 

emission as a substantial source of pollution in Jamshedpur in eastern part of India for their case study, by their estimation, 

as one of the most polluted area in the world. In the study, they utilized Gaussian Dispersion Model and their results 

showed 53% contribution of NOx from industries as major source in air pollution with 68% accuracy in the model 

performance. By introducing speed limitation of 80 km/h and the variable of speed system as two policies that could 

potentially lead to air pollution reduction in the city of Barcelona, Bel and Rosell (2013) [23] investigated the effectiveness 

of the policies. They have utilized empirical research to support their claims and results indicated that the impact of speed 

limit variable is more stable in air pollution mitigation in their case study. 

However, there are other studies regarding air pollution that utilize simulation methods in order to investigate the 

behavior of air pollution and the interrelations between the variables. One of the first works corresponding to air pollution 

simulation was done by Ch. Kessler et al. (2001) [24]. They had used nested models in their air pollution simulation in 

North Rhine-Westphalia (NRW), the most populous state in Germany. The accuracy of the model was investigated by 

statistical indexes. Their finding presented a consensus on measuring the ozone layer which can be utilized for future air 

pollution research on a regional scale. However, it is worth noting that an inconsistency between their proposed model and 

their discussion was observed. Having proposed three different policies in order for CO2 emission reduction in the cement 

industry in India, Anand et al. (2006) [25] developed a system dynamics approach to evaluate the best policy. The three 

incorporated policies were population growth stabilization, energy conservation and structural management in cement 

industry. The results showed 42% reduction in CO2 emission by implementing an integrated scenario which includes 

mentioned policies. By looking at the negative externalities of transportation on air pollution, Armah et al. (2010) [7] 

applied a system dynamics approach in Accra, the capital of Ghana, to demonstrate the cause and effect correlations 

between the variables using causal loop diagram. However, authors did not consider a stock and flow diagram nor a time 

horizon in their simulation. Fong et al. (2008) [26] developed a system dynamics model in order to predict CO2 emission 

trend in future in Malaysia. It was determined that the model proposed could be utilized as a policy making tool in future 

urban planning in Malaysia. The framework presented in their study can be considered as a preliminary step in mitigating 

CO2 emission in Malaysia. Vafa-Arani et al. (2014) [6] predicted the air pollution behavior in Tehran City for 40 seasons 

using system dynamics methodology via VENSIM software. They proposed four policies which could contribute in 

reducing air pollution in Tehran and based on their analysis technology improvement in fuel and automobile industries as a 

long-term policy lead to mitigation of air pollution in Tehran City. Goodarzi et al. (2016) [8] also took Tehran's air 
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pollution into consideration within a system dynamics perspective. They considered both causal loop diagram and stock & 

flow diagram in their modeling in order to track the behavior of pm 2.5 as the element of air pollution in Tehran for ten 

years. However, they didn't provide any literature about non-system dynamics approaches in air pollution problem the way 

this study did; therefore, their contribution to the benefits of system dynamics approach over non-system dynamic 

approaches was limited. Also, they didn't provide parameters and formulas in their results; hence, reproducing the results is 

hard to achieve. This shortage is eliminated in this study. Since they didn't provide model validation in their study, the 

accuracy and reliability of the model was not clear. This shortcoming is eliminated in this study as well. One of the first 

studies regarding air pollution in Mexico City had been done by G.B. Raga and Le Moyne (1996) [27]. At that time 

Mexico City was recognized as the most polluted city in the world. By analyzing 13 areas in Mexico City, they proposed a 

pattern of transportation from north-west to south-east indicating that the degree of freedom in center and west of the city 

is lower. Their work was done with very rudimentary assumptions. 

As the above studies show, the body of studies regarding air pollution tried to address the problem from economic or 

chemical perspectives. A few of them utilized a system dynamics approach in their works and among them just small 

numbers took sustainable development into account noticing the fact that air pollution is a rapidly growing environmental 

issue in metropolitan areas especially in Mexico City. By investigating previous works regarding the air pollution in 

Mexico City, there can be seen some research gaps that have been left intact, or not investigated thoroughly. Among them, 

there is a lack in determining a comprehensive set of factors and policies that could intervene in the air pollution problem. 

Also, there is a shortage of introducing policies that could potentially mitigate the air pollution. In addition to that, it is 

unclear whether the factors and variables contributing in the air pollution in Mexico City could possibly interrelate to each 

other. Hence, one of the novelties of this study is to utilize a system dynamics approach in the air pollution problem in 

Mexico City for the first time as one of the most polluted megacities with a sustainable development perspective. This 

study provides more reliable ground rules to reduce air pollution in Mexico City by investigating on more than one policy 

that could potentially be effective in mitigating the air pollution. However, this study does not go through the chemical and 

technical facets of air pollution associated with metropolitan areas. By applying System Dynamics modeling in this study, 

as one of the most reliable modelling method in complex problems, major variables affecting the air pollution in Mexico 

City are going to be identified. This can contribute in extracting the best policy of mitigating the air pollution with respect 

to sustainable development perspective and investigating its behavior on air pollution within 20 years which is set as our 

time horizon. 

The rest of our work is organized as follows: Section 2 focuses on the methodology and the explanation of the 

interrelationships between variables that contributes to the air pollution problem using Causal Loop Diagram (CLD), Stock 

and Flow Diagram (SFD) and introducing the potential applicable policies. Important findings and results are discussed in 

section 3. Finally on section 4 a model validation and on section 5 the conclusion is presented. 

 

2. MATERIALS AND METHODS 

 

Since the most complex behaviors in each system derive from the interaction or feedbacks of the elements of that 

system rather than the complicacy of its parts itself, designing a feedback loop to represent the interaction between 

components will be necessary. A system dynamics approach can engage to simulate the feedback loops and the interaction 

between components; moreover, it is able to predict the behavior of interventions in the systems with respect to different 

variables in a long period of time [6]. In this study, several factors affecting the air pollution in Mexico City will be 

investigated using system dynamics tools through VENSIM software. In addition, policies that could potentially affect the 

mitigation of air pollution will be applied in order to observe its behavior in the model. In order to properly study which 

policy remains the most effective, the simulation model will investigate the trend in a 20-year horizon. The 20-year 

horizon is selected in this study due to the policies are recognized as long-term plans and also to make sure that there is 

enough time for implementing policies to mitigate air pollution. In investigating the variables affecting air pollution, 

experts' opinions and official data with respect to air pollution are used [8, 12,14]. 

 

2.1. System Dynamics Methodology 

System dynamics mostly includes two-steps of modeling: first, it is a qualitative modeling known as causal loop 

diagram (CLD) to show how different variables in a system are interrelated; and second, it is the stock and flow modeling 

to provide a better understanding of the behavior of the system by visualizing a richer representation. It is also worthy to 

note that System Dynamics is often identified as a “strategy and policy laboratory” in Socio-economic systems, since it 

creates a method of evaluating the different impacts of chosen policies in a socio-economic system [28]. 

 

2.2. Causal Loop Diagram 

The Causal Loop Diagram (CLD) is a crucial tool in providing the structure of a system. By using it, the model is able 

to indicate the relationships between the variables. The relationship between two variables that are shown by arrows can be 

either positive, which reinforces the loop, or negative, which balances the loop [29]. In order to show the interrelationships 

between the variables affecting the air pollution using system dynamics, the first step is to identify the variables. In order 

to do so, an interview has been conducted with an environmental expert, and also a study of previous works was conducted 

in relation to air pollution in metropolitan areas especially the ones in Mexico City. As shown by the results, the key 

variables in polluting the air in Mexico City are: thermal inversion, CO2 emission, population, road congestion, industrial 

pollution, deforestation, and quality of cars. There might be other factors contributing in air pollution in Mexico City 
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directly, but this study will focus on the most important ones. There are also other variables that can contribute in air 

pollution indirectly which is going to be presented in stock and flow section. After identifying the direct and indirect 

factors contributing in the air pollution, a comprehensive causal loop diagram (CLD) with positive and negative feedback 

interactions between variables is shown in Figure 1: 

 

Fig. 1: Causal loop diagram of endogenous variables affecting air pollution 

 

The red variables in Figure 1 are not considered in the final presented stock and flow diagram since they are not 

quantifiable. The above figure represents the interrelationship between different variables as well as their interaction with 

air pollution problem. The increase in some variables results in growth in others which is showed by positive polar; 

however, their increase may results in reduction in variables which is represented by negative polar. These interactions 

can be better assessed in causal loops. Loops divided into reinforcing loops and balancing loops in cause and effect 

diagram. Reinforcing loops results in growth or decline in the whole loop such as Air pollution-CO2 emission-Thermal 

inversion loop which increase in one variable results in growth in air pollution. Balancing loops attempt to move the 

current state into a desired goal such as Air pollution-Awareness-Private car commuting-Public transportation system 

loop that Air pollution is going to be decreased as the result of increase in public transportation. Based on what has been 

discussed regarding the features of system dynamics, it is apparent that utilizing system dynamics approach could be 

more advantageous when investigating the factors affecting the air pollution. Since air pollution is an environmental issue, 

the policies should be selected with correspondent to a sustainable development perspective to make sure that they are 

environmentally friendly and they remain effective for a long period of time. It is important to note that the political and 

economic status of countries or cities should be considered when selecting the policies as well, in order to see whether 

they have the right infrastructure to implement the policies [12]. In this paper, three policies have been selected that could 

potentially mitigate the air pollution in Mexico City: 1) tax on Industries and people that pollutes the air, 2) utilizing 

renewable energy as a necessity, and 3) the development of public transportation system. However, only one policy 

might play the most crucial role and have the most effective contribution on reducing the air pollution. 

 

2.3. Stock and Flow Diagram 

The causal loop diagram is an initial step of system dynamics that is used to represent feedback loops and the 

interrelationships between the variables. It is sufficient in representing the effect of policies in the air pollution problem; 

however, by utilizing the stock and flow diagram, the understanding of the model is enriched and simplified. As mentioned 

beforehand in introduction section, there are eight key factors contributes in air pollution problem in Mexico City which are 

industrial pollutants, deforestation, overpopulation, CO2 emission, thermal inversion, fuel consumption, traffic congestion, 

and quality of cars. As each of these factors increases, it results in increasing of air pollution accordingly. Also, as shown in 

Figure 1, some of these variables have interactions with respect to each other as well as affecting air pollution. For instance, 

as quality of cars, one of the main factors affecting air pollution, increases, fuel consumption decreases reversely. Or thermal 

inversion is affected by CO2 emission and industrial pollutants which are two main factors in air pollution problem in 

Mexico City and the increase in these two factors results in growth of thermal inversion accordingly. Other interactions 

between main variables are presented the same way in causal loop diagram.  
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Other than the key variables affecting the air pollution, there are other factors introduced in the model that indirectly 

affect the air pollution in Mexico City. Residential waste is one of the main sources of CO2 emission which recently 

Mexico City governors put their focus on. Sustainability of the city introduced in the model as a relative factor is 

associated with CO2 emission, thermal inversion and air pollution in the city. Its increase results in reduction of the main 

factors contributes in air pollution. Likewise, awareness is defined as a relative factor that can affect private car 

commuting negatively, and public transportation positively. As awareness about air pollution increases, public 

transportation usage increases and private car usage decreases. We have utilized automobile price as an auxiliary variable 

that as it increases, people will be less interested in using their own cars. Travel demand and travel time are also 

introduced as variables to show the number of people and the time they spend in commuting from home to other places. 

Road capacity indicates the capacity of streets, highways, and roads that can hold cars in the case of traffic congestion 

and as the capacity of roads increases, the traffic congestion will be reduced respectively. Population rate shows the 

growth rate in population. Automobile price is introduced as a variable that directly affect the rate of private car 

commuting and as the automobile price increases, the interest to use private car commuting decreases respectively. 

Capital spent on automobile industry in order to increase the quality of cars is shown as investment in automobile 

industry. Similarly, investment on public transportation system is considered for development of public transportation. 

The revenue obtained from public transportation is defined as public transportation income and as the public 

transportation usage increases, the income obtained from that increases as well. 

If the data regarding increase rate and decrease rate is unknown, the net rate or the difference between increase and 

decrease rate can be utilized interchangeably. The stock and flow diagram as a part of the system dynamics modeling is 

shown in Figure 2. It is also worth mentioning that in order to create a system dynamics simulation, the data was gathered 

from previous official records and experts' opinions [9, 11, 12]. 

 

 

Fig. 2. Stock & Flow Diagram of air pollution showing dynamics between variables 

 

To setup Stock and Flow Diagram, as shown in Figure 2, the state of the system which is represented by stocks and 

rate of changes in the system (flows) should be defined beforehand [8]. There are three stock variables and three flows 

accordingly associated with them identified in the presented modeling. The flows or net rates are specified as major 

equations in the modeling which are rate of public transportation, rate of private car commuting, and rate of air pollution. 

The equations of these rates are as follows:  
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��������	��������� � ��2	�������� � �������	
�������� ��
�
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Net Rate of Public Transportation (t) = ���	�0� � � ���)��#	�����!�������� - 	��!������	.��� -�
�

	������	%����� - 	
���������	��	�)��#	�����!�������������/	 � ����	.���	��	���	�������$ -�
�	%�����$	 ����#�������� - 	 /������������� 

 

Net (0) is current amount of the variable which is set by historical data. The integral from the intervals between 0 to t 

shows the cumulative amount of each variable as a function of other variables between the years 2016 to 2030. For example, 

the prediction of Net Rate of Air Pollution is calculated through its current amount plus the integral of the interaction 

between variables affecting the Net Rate positively divided by the interaction of the variables negatively affected the Net 

Rate. The variables associated to each rate are both explained and represented earlier in stock and flow section. Moreover, 

the parameters used in stock & flow diagram are in three types of stock, rate and auxiliary variables. All the specification of 

parameters shown in Figure 2 are categorized in Table 1 with their units. Some variables that couldn't own any units are 

shown as relative factors. These relative factors mostly used when the data in terms of variables are not existed or they are 

qualitative variables that are not receptive to units. The values of these variables are determined with the help of experts' 

opinions. Also, as mentioned before, rates are determined as the major equations in the modeling. The real data in terms of 

each variable contributing in air pollution was gathered from annual report of Mexico City transportation from the year 2010 

to 2016 and the previous official literatures in terms of air pollution [9, 11, 12]. 

 

Table 1. List of Parameters (Variables) Used in Stock and Flow Diagram 
Variable Type Variable Name Variable Value Unit 

Stock Air pollution 61.7 µg/m3 

 Development of Public 

Transportation System 

 

2.9 

million passenger/year 

 Private Car Commuting 5.5 million/year 

Rate Net Rate in Air pollution  1/year 

 Net Rate in Transportation  1/year 

 Net Rate in Car Commuting  1/year 

Auxiliary Population Rate 0.016 1/year 

 Population 21 million people 

 Deforestation 0.27 million/year 

 Thermal Inversion 1.3 Celsius/m3 

 Industrial Pollution -0.05 million ton reduction/year 

 CO2 Emission 30.7 million ton/year 

 Traffic Congestion 1.9 trip/km 

 Fuel Consumption 2.1 lit/year 

 Investment in Automobile Industry 0.53 Million dollar/year 

 Investment in Public 

Transportation 

0.75 Million dollar/year 

 Public Transportation Income  million dollar/year 

 Road Capacity 9.25 kilometer 

 Travel Demand 3.7 million passenger/year 

 Travel Time   

 Driving Attractiveness 1  

 Awareness 1  

 Automobile Price 1  

 Residual Waste 17.5 Million ton/year 

 Sustainability of the City 1  

 Quality of Cars 1  

 

2.4. Data Validation 

In order to show the validity of the model, a comparison between historical data and the estimation of the model with 

respect to air pollution between the years 2010 to 2016 in Mexico City has been performed. The target of data validation is 

to investigate the behavior of the air pollution from the year 2010 to 2016 and compare it with the exact amount of air 

pollution in each year gathered from historical data. The baseline for comparison between real data and model estimation 

was set in 2010 and the amount of air pollution from historical data by 2010 was about 74µg/m3 in Mexico City. However, 

since both real data and estimation of the model start from the same point in 2010, the comparison was performed from the 

year 2011 so that it doesn't affect the accuracy of the model validation. Therefore, the blue line is the real data obtained 

from official sources and literatures in terms air pollution in Mexico City from the year 2010 to 2016 and the orange line is 

the model estimation of air pollution in Mexico City after inputting data for each variable, showed in stock & flow 

diagram, in the year 2010 as the baseline in Vensim software [9, 11, 12]. As the Figure 3 represents, the proposed model 

could approximately follow the behavior of the real data on air pollution. To ensure that the gaps between the estimated 

data and historical data in Figure 3 is not significant, a statistical validation test is run. Since real data contains outliers and 

do not follow normal distribution, a non-parametric test should be performed to investigate whether the gap between the 

graphs associated with real data and estimated data is significant. Wilcoxon Signed-Rank test is chosen as the most 

appropriate non-parametric test, since the data are not normally distributed and have relatively the same shape. This test is 

mainly used when it is required to run two sample t-test but the samples do not follow normality [33]. Therefore, the 

statistical hypothesis with respect to the non-parametric test is as follows: 
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The results of Wilcoxon Signed-Rank test shows that p-value is equal to 0.178 (greater than 0.05) proving the fact 

that the gap between the graphs associated with historical data and estimated data is not significant.  Hence, system 

dynamics can be utilized as a reliable estimator of the behavior of the air pollution in the future in Mexico City. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. The air pollution behavior by comparison between historical and estimated data 

 

After ensuring about the validity of the presented model, policies can be added to the model as an intervention in 

order to investigate their effects on air pollution. It is common to consider some alterations on Stock and Flow diagram 

such as shrinking the model (as the red variables are removed), adding shadow variables, and removing insignificant 

policies to simplify the model or to prevent confusion. As mentioned before, three different policies which are 1) tax on 

industries and people that pollute the air, 2) utilizing renewable energy as a necessity, and 3) the development of public 

transportation system proposed to investigate their effectiveness in reducing air pollution in Mexico City. In order to 

determine which policy is going to remain the most effective one during the simulation, a sensitivity analysis of selected 

policies using historical data in terms of each policy was performed in VENSIM software. The sensitivity analysis 

showed that Tax on Industries and Renewable Energy as a Necessity are not going to affect the air pollution substantially 

in Mexico City the way the Development of Public Transportation does at least within 20 years which is set as the 

considered horizon. By using previous data with respect to Tax on Industries as one of the policies that could potentially 

mitigate the air pollution in Mexico City, a simulation is performed to present the behavior of the air pollution while this 

policy is implemented in the model [13]. In order to do so, Tax on Industries and People and its associated variables are 

added to the model and the Public Transportation and its interactions are neutralized in order to just investigate the policy 

of Tax on Industries and People on air pollution. By looking at Figure 1, only one variable which is income obtained 

from tax is associated with Renewable energy policy. This policy has some interactions with other variables in the stock 

and flow diagram. It affects air pollution, industrial pollutant and income obtained from tax as a variable and it is affected 

by governmental action. Governmental action is shown as a red variable; therefore, it is not considered in the stock and 

flow model. The interrelations between this policy and its associated variables is shown in Figure 4. 

 

 

 

 

 

 

 

 

 

Fig. 4. Tax on people & industries interrelations system 

 

As the Tax on Industries increases, the factories are less interested in producing excess industrial pollutants and as a 

result the industrial pollutant and the air pollution should be reduced accordingly. In order to run the simulation, the 

values for the new variables should be determined. Tax on industries initial amount is set as zero and the rate of tax in 

Mexico City was set as 35% per year and the income was set as relative factor between zero and one since the data 

regarding the amount of tax revenue from people and industries in terms of reducing air pollution was not available. 

Except for these variables, all other values of variables are set the same as shown in Table 1. 
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Fig. 5. Air pollution amount by applying tax on industries and people as a policy 

 

As it is showed in Figure 5, by utilizing Tax on industries as a potential selected policy, the air pollution amount 

increased from 61.7µg/m3 to 71 µg/m3. Therefore, although the policy of Tax on Industries and People could reduce the 

growth rate of air pollution to make it more stable, it was unable to reduce the air pollution amount within the considered 

period. Similarly, Renewable Energy was examined in the model as a potential selected policy and the results of simulation 

showed that applying this policy does not lead to reduction of air pollution amount in Mexico City either.  

By observing at Figure 1, renewable energy income, renewable energy sources and governmental action are associated 

with Renewable Energy policy. This policy also has an interaction with air pollution. Governmental action, renewable 

energy sources are shown as red variables in Figure 1; therefore, they are not considered in the stock and flow model. The 

interrelations between this policy and its associated variables is shown in Figure 6. Similarly, Public Transportation and its 

interactions are neutralized from the stock and flow diagram in order to obtain the result only in terms of Renewable 

Energy policy. Renewable energy initial amount is set as zero and the number of energy system was determined by the 

income obtained from renewable energy and the renewable energy income was set as relative factor between zero and one 

since the data regarding the portion of income was not available. Except for these variables, all other values of variables 

are set the same as shown in Table 1. 

 

 

 

 

 

 

 

Fig. 6. Renewable energy as a necessity interrelations system 

 

Additionally, findings from literature reviews in terms of Mexico City air pollution and major proceedings of other 

countries with respect to the same problem validate that the first two potential policies don’t have remarkable effects on air 

pollution [30, 31]. However, results from previous literatures showed that utilizing Public Transportation as a long term policy 

could mitigate air pollution in other megacities [8, 9, 32]. That is why the Development of Public Transportation System has 

been chosen as the only selected policy and the leverage variable in the Stock and Flow Diagram in Figure 2. Goodarzi et al. 

(2016) [8] also attempted to select one desired policy to reduce air pollution in Tehran, but they didn't provide any solid ground 

rules on how to select the best policy and eliminate other insignificant ones. However, this point also needs to be mentioned that 

the Public Transportation System already exists in Mexico city but it is not widely used as people still find private commuting 

faster and more accessible than public transportation. Private commuting is considered as another stock preventing the public 

transportation to be effective in air pollution mitigation. Therefore, the focus is on the Development of Public Transportation as 

the selected policy rather than continuing with present public Transportation system. 

 

3. RESULTS 

 

By applying Development of Public Transportation System as the selected policy in Mexico City, the results of 

simulation in Figure 7 shows the decrease in air pollution amount which proves that the assumption on choosing this 

policy as an intervention in the model is acceptable. Since this policy is recognized as a long-term plan in mitigating the air 

pollution, it may take longer to see its actual effect because of setting up the infrastructure and investment; however, the 

effects of the policy are more stable and permanent [6]. As shown in Figure 7, by applying the selected policy, the air 
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pollution will decrease from 61.7 µg/m3, which is its current amount in the year 2016 by looking at historical data, to less 

than 55 µg/m3 within 20 years. This reduction in air pollution is considered substantial within 20 years which is set as the 

time horizon in this study. Goodarzi et al. (2016) [8] also utilized Public Transportation System as their selected policy in 

order to reduce air pollution in Tehran but, their results showed that this policy could only stabilize the air pollution 

amount within 10 years rather than being able to reduce it. Moreover, the trend in Figure 7 shows that the air pollution 

won't involve in any major amplification effect when the policy is implemented. Also, the delay between applying the 

policy and the time to observe its real effect can be explained by the delay in setting up the infrastructure and investment 

on the public transportation system as the chosen policy to reduce air pollution in Mexico City. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. Air pollution amount by applying the selected policy 

 

Also, the trend in Figure 7 demonstrates that the air pollution begin decreasing within 20 years verifying the 

effectiveness of the policy in mitigating the air pollution problem. Moreover, the results from sensitivity analysis show 

that this equilibrium will be stable even after the established horizon. Air pollution is a gradual procedure that takes many 

years to observe its actual effect. That is why sustainability of the selected policy to mitigate air pollution over the years 

is essential. It is also plausible that if one of the factors (CO2 emission, industrial pollutant, deforestation, etc.) 

contributing in air pollution decreases in the future by implementing sufficient ground rules, the air pollution will be 

reduced drastically. 

 

4. DISCUSSION 

 

In order to demonstrate how the behavior of the air pollution would be changed without the selected policy, the 

policy was eliminated from the model to investigate how it can affect the air pollution. As shown in Figure 8, a 

substantial increase in the amount of air pollution is observed which could lead to an interminable hazard in the future. 

The average amount of air pollution within 20 years in Figure 8 is about 66 µg/m3 which is higher than the initial amount 

of air pollution in mid-2016 (about 61 µg/m3) representing a significant increase in air pollution without implementing 

the selected policy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8. Expected air pollution increase in without applying the policy 
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The relationship between the Development of Public Transportation System as our selected policy and air pollution 

shows that as the number of people using the public transportation increases, the amount of air pollution tends to decrease 

and as a result, the air pollution rate will decrease as well. As shown by Figure 9, the number of people using the public 

transportation as an intervention should increase roughly to more than 3.5 million passengers per year leading to a trend of 

lower air pollution. Reaching to that point needs the governmental support and action since this policy should be 

implemented in large scale. The stability in Figure 9 demonstrates the sustainability of the selected policy within the 

considered horizon since sustainable development typically investigates a stable balance between the environment and 

human activities [10]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9. Public Transportation as the selected policy trend 

 

5. CONCLUSION 

 

In this study, the significant variables affecting the air pollution were investigated and then the applicable policies that 

could contribute in air pollution mitigation in Mexico City were specified. Due to the existence of multiple variables, 

several interrelationships and time delays involved in the air pollution problem which makes it perplexing to analyze, a 

system dynamics approach was applied to simulate the behavior of the air pollution. As the first part of the system 

dynamics approach, a comprehensive causal loop diagram was proposed to represent the potential factors and their 

possible interactions contributing in the air pollution. At the second step, a stock and flow diagram was utilized to model 

the interactions between the variables. Accordingly, three potential applicable policies to reduce air pollution with 

sustainable development perspective were introduced. After the evaluation of each policy in the model, the Development 

of Public Transportation System was selected to be the applicable policy that could affect the air pollution significantly in 

Mexico City. Results of the simulation in the model showed that by having more than 3.5 million passengers per year 

using public transportation, a significant reduction in the amount of air pollution will be observed. Although it took a few 

years to sense the remarkable effect of the proposed policy in the air pollution due to the delay between the implementation 

of policy and its actual impact, yet it turned out that the selected policy was more stable over time and did not involve 

oscillation during the simulation. Since this study encompasses a wide range of variables, there are several opportunities to 

extend this paper. One of the areas of the future studies would be investigating the selected policy to see if it is 

economically affordable. Furthermore, choosing an integrated policy consist of multiple applicable policies in metropolitan 

area would be another interesting areas that future works can focus on. By doing so, they may come up with different 

policies in air pollution problem which could be applied not only in Mexico City but in other metropolitan area. Finally, 

the proposed model can be modified or improved by developing a policy-making framework in future research. 
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ABSTRACT 

 

Writing acknowledgment for an academic dissertation may reveal not just a person’s depth of gratitude, but also 

order of priority as well as personal beliefs. This study in particular examines acknowledgement in Malaysian 

postgraduate’s dissertations by focusing on the structure of Masters’ dissertation acknowledgements. The purpose 

of this study is to examine Malaysian post graduates’ acknowledgement patterns, identify insertions of religious 

element as well as find other distinctions in the pattern that may make it similar or distinctive to other findings 

found by other researchers. The method of this study is by the comparison of structure. The results show that there 

are similarities, but also some differences between the patterns studied that may be due to cultural considerations. 

KEYWORDS: Acknowledgement Pattern, Distinctions, Similarities, Indirect Rhetoric, Post Graduates. 

 

INTRODUCTION 

 

Writing a dissertation is hard work and one is never completed without assistance from others. Thus, it is 

only right and proper to acknowledge these assistance and this action is a seemingly agreed-must-have-component 

of dissertations everywhere. Dissertation acknowledgement writers though, are limited, in the sense that they are 

only able to write about only limited number of pages of acknowledgement per dissertation. Being that most 

people only have one or two Masters or Doctoral degree dissertation to produce in one lifetime, this renders the 

writing of acknowledgement as a complicated task due to the fact that most writers tend to want to thank everyone. 

Nevertheless, this complicated task is made easier by the fact that there is actually a common sense of agreement 

on the proper structure and content of the thesis acknowledgement. Studies done by [1-2, 9, 12-13, 6-7] are 

examples of researches done previously involving the structure of acknowledgement. With most of those studies, 

it begun when in [4] study proposed a move that tried to define the generic structure of acknowledgement. The 

proposed move became a popular method of analysis and led to the production of other researches highlighting 

acknowledgement as a genre of writing. Earlier research like one did by [3] which contrasted native and non-

native acknowledgements, also becomes a source of reference for examining how one genre of writing can be 

similar and different with and from each other. In [3] in particular established the general idea that generic 

frameworks reverberate across linguistic borders, but also reinforce the national proclivities of the disciplinary 

communities they serve. 

 

LITERATURE REVIEW 

 

Analysis of acknowledgement writing whether by its structure or its linguistics features is a field of study 

within the Contrastive Discourse Analysis. Earlier proponents of this study are distinguished figures such as John 

Malcolm Swales and the American Applied Linguist John Kaplan. Their work nurtured interest in the study of 

contrastive discourse analysis and led to the growth of many discourse based researches. Swales’s work in 

particular increases attention to other academic genres as many researchers try to apply his suggested idea genre 

as consisting of a framework. They try to come up with a different framework that best explain their studied genre 

of writing [8]. In [4] framework is one such example. When Hyland proposed his generic structure model of 

acknowledgement pattern in 2004, his model provides a standard to which written acknowledgement are 

compared to. From his model, various other researches began to compare and develop a more precise idea of the 

schematic structure of acknowledgement patterns. In his article, Hyland, himself admitted the necessity of 

studying acknowledgement written in other languages and with other situational factors such as age and 

experience. Thus, from that point on other studies of acknowledgement have explored other acknowledgement 

written by others from different situational backgrounds that may affect the finding that led Hyland to propose his 

generic structure model of acknowledgement pattern in 2004.  

One such study was carried out by [1]. His study determined that the moves structures determined by Hyland’s 

proposed scheme was influenced by the writers own academic values, socio-cultural practices and personal 

identity of the writer. This means that there are variations to the moves aside to the one proposed. In [1] in 
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particular found that participants of his study who were Moslems, inserted a ‘Thanking God’ moves within the 

acknowledgement. This for him supported the notion that cultural and social context may play a role in shaping 

the structure and content of an acknowledgement. A Malaysian study conducted by [9], which studied Malaysian 

Muslim student acknowledgements also noted the same finding as in [1]. In [9] also found that participants of her 

study actually begin their acknowledgement with a praying move instead of reflective comments on their research 

experience which is as proposed by [5]. Furthermore, a study done by [13] who studied acknowledgement pattern 

of Philippines, Chinese and American English variations reported that contrary to Hyland’s proposed move, no 

reflecting moves were found in this particular study while the announcing moves were underrepresented. Aside 

from that, in [13] also found evidence of religious element (Bible quotation) included in her participants’ 

acknowledgement. In [13] study significantly supported by [1, 9] findings noted that religious element inclusion 

in acknowledgement written by students from certain backgrounds. A study done by [6] which compared Iranian 

and non-native Iranian student’s acknowledgment also noted the existence of the ‘thanking God’ step. It also 

stated that in comparison, there is a significance difference between the Iranian natives and the non- native’s use 

of the ‘thanking God’ step. This according to the author could be attributed to religious conventions of Muslims 

Iranian who tend to start and end works by thanking God. A most recent study by [7] which studied 

acknowledgement written in Persian language by native speakers of Persian compared to acknowledgement 

written by native speakers of English also supported the finding. In [7] found that 80% of the Persian’s sample 

studied committed the ‘thanking God’ step. He too noted that influence of religion in the aspects of life of these 

writers and said that such finding can only be expected. In comparing the acknowledgement of the two different 

native speakers, he claims that both as much followed the norm as described in [4] scheme. 

Apart from this significant religious element, there are also findings in other studies that indicate 

acknowledgement writing can be influenced and therefore have some variations when compared cross-culturally. In 

[12] who compared dissertations’ acknowledgement of Taiwanese authors based in Taiwan universities to Taiwanese 

authors based in universities in the U.S. reported that the acknowledgement pattern of these two Taiwanese authors 

acknowledgement mostly followed the structured proposed by [4] in 2004. However, in [12] study noted that one 

major difference between the two is the fact that among the Taiwanese university dissertations acknowledgment, the 

reflecting moves is comparatively little in number. Taiwanese in U.S based universities with numbers twice as high 

have reflective moves in their acknowledgement. Also found is the relatively low number of U.S based students who 

committed to steps 3.1, which is the claiming responsibility for shortcomings of the dissertation. 

Another aspect of acknowledgement pattern study raised researchers is the notion of a scientific or a religious 

approach to writing dissertations. A comparative study between acknowledgement written by students in 

university in United Kingdom and students in a university in Ghana concluded that the ones written by the western 

authors are describable as science bound scripts whereas the ones by Ghana writers are religio-scientific scripts 

[10]. The finding is so because again the cultural way of life is different in both places of study and the matter of 

religion in majority of the cases have different priority. 

The findings of all the researches thus far have indeed shown that there are points of similarities as well as 

point of differences between dissertations written acknowledgment. The differences are more apparent if we take 

into considerations the different social background of the writers. The fact that most of these findings reflected 

the same result would indicate that other future research would also be finding the same conclusion. While that 

may be true it does not minimize the fact that most of these studies are limited in their own selves, and thus future 

studies still need to be carried out because there are always gaps and information that can still discovered. 

 

 METHODOLOGY 

 

The corpus compiled for this study is collected from 4 different public universities in Malaysia. The choice 

of selection is confined to the selections of thesis available in the e-print databases made available by these 

universities. In total, there are altogether 160 samples collected, 40 from each university and from each race 

namely, Malay, Chinese, Indians and others (Sabahan, Sarawakians and foreign students). It may be relevant to 

note here that the Malay writers are Muslims, the Chinese and Indian writers could be Buddhts, Hindus or 

Christians while others are not particularly identifiable. All the items selected were written in English. The 

samples selected were from various departments and faculties at the four universities. It was not possible to collect 

from other universities at that point of time as some universities did not make available the database to the public 

and some may have been too new, and therefore have limited number of post graduates students. 

 

Table 1: The distribution of the sample 
University Malay Chinese Indian Others Total 

Universiti Sains Malaysia 10 10 10 10 40 

Universiti Malaya 10 10 10 10 40 

Universiti Teknologi Malaysia 10 10 10 10 40 

Universiti Putra Malaysia 10 10 10 10 40 

Total 40 40 40 40 160 
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Method of Analysis  

All of the samples were analyzed by using the moves structure identified by [4] in 2004. 

 

Table 2: Hyland [4] proposed generic acknowledgement moves 
Move 1 Reflecting Move Introspective comment on the writer’s research experience. 

Move 2 Thanking Move Mapping credit to individuals and institutions 

Step 2.1 Presenting participants Introducing those to be thanked. 

Step 2.2 Thanking for academic assistance Thanks for intellectual support, ideas, analysis, feedback, etc. 

Step 2.3 Thanking for resources Thanks for data access and clerical, technical and financial support. 

Step 2.4 Thanking for moral support Thanks for encouragement, friendship, sympathy, patience, etc. 

Move 3 Announcing Move Public statement of responsibility and inspiration. 

Step 3.1 Accepting Responsibility An assertion of authorial responsibility for flaws/errors. 

Step 3.2 Dedicating the Thesis A formal dedication of the thesis to an individual(s) 

 

The same data were then also compared to the other significant findings identified by other researchers which 

especially has religious connotations. 

 

Table 3: Religious element/influence in acknowledgement content 
Praying Move (Opening)  [9] 

Thanking God Moves  [1, 6-7, 9] 

Religious quotation  [11] 

 

RESULTS AND DISCUSSION 

 

Results  

The result of this study is as shown and described in the tables below.  

 

RQ1: What is the move structure of MA thesis acknowledgements in English as written by Malaysian students 

of different races? 

 

Table 4: Move structure compared to Hyland’s [4] 2004 scheme 
 

Move 1 

 

Reflecting Move 

Malay Chinese Indian Others Total, n (160) 

2 3 4 4 12 

Move 2 Thanking Move 

Step 2.1 

Step 2.2 

Step 2.3 

Step 2.4 

 

9 

40 

37 

40 

 

13 

40 

40 

40 

 

10 

40 

38 

40 

 

12 

40 

34 

34 

 

44 

160 

149 

154 

Move 3 Announcing Move 

Step 3.1 

Step 3.2 

 

0 

1 

 

0 

4 

 

1 

2 

 

0 

1 

 

1 

8 

 

From the above table, it is found that the reflecting move is small in number for all Malaysian students of 

different races. Others had the highest move (4), followed by Chinese and Indian (3) and Malay had the least (2).  

Out of 160 samples, all students made their thanking moves for academic assistance. The same went with the 

thanking move for moral support with the exception for others having short of 6 moves. Chinese had the highest 

(100%) thanking move for resources, followed by Indian (95%), Malay (93%) and others (85%). Thanking move 

for presenting participants did not carry even one third of the Malaysian students of different races 

acknowledgements. Chinese acknowledgement is 32.5%, others is 30%, Indian is 25% and Malay is 23%.  

Also found for move 3, no Malay, Chinese and others Malaysian students committed to accepting 

responsibility for flaws/errors. However, only one Indian writer is having the exception. Dedicating writers’ work 

to others is not popular among Malaysian students of different races. Only a small number dedicated their work. 

 

RQ2: What religious elements were inserted into acknowledgement content of dissertations researched by 

Malaysians post-graduates students? 

 

Table 5: Religious element inclusion 
 Malay Chinese Indian Others Total, n (160) 

Prayers 12 4 10 2 28 

Thanking God 126 0 5 15 36 

Religious Quotation 0 0 0 1 1 
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From the data which we collected, we found that there were only 3 religious elements found in this study. 

There were the elements of prayers, thanking God and the elements of the religious quotation. Out of 160 samples, 

there were only 28 (17.5%) samples stated the element of Prayers in their acknowledgements. While, 36 (22.5%) 

samples stated the element of Thanking God and only 1(0.6%) sample had the religious quotation element written 

in his/her dissertation acknowledgement.  

 

RQ3: What are the other variations that can be detected in Malaysian post -graduates students acknowledgement 

as compared to Hyland’s proposed scheme? 

 

Table 6: Distinctive traits not fitting Hyland’s 2004 scheme 
 Malay Chinese Indian Others Total, n (160) 

Lack of reflecting moves 2 2 3 9 16 

Lack of announcing moves 1 4 3 1 9 

Repetitive steps  
 Move 2 Thanking Move 

Step 2.1 

Step 2.2 
Step 2.3 

Step 2.4 

9 13 10 12 44 

40 42 40 40 162 

37 48 38 34 157 

42 48 40 34 164 

Hope, wishes and prayer 6 1 1 1 9 

Religious quote 0 1 0 0 1 

Named 0 2 0 0 2 

 

The findings of the study also reported six other variants detected in those 160 acknowledgements. Those 

variants include the lack of reflecting and announcing moves in 25 (15.6%) acknowledgements, the insertion of 

hope, wishes, prayer and the writers’ names, both in 9 (5.6%) and 2 (1.25%) acknowledgments respectively and 

only 1 (0.6%) acknowledgment with the insertion of poetry quote. However, a statistically significant variation 

was found to occur in the repetitive steps of thanking move (steps 2.1 to 2.4) which mostly found in the 

acknowledgements written by the Chinese as compared to other races. 

By looking at the results shown in previous section, it is evident here that acknowledgement writing can vary 

and yet at the same time generally follow the structure proposed by [2]. While, this is not a surprising finding as 

other researchers have noted it as well [1, 9, 6, 12-13], it is important to highlight that with regard to Malaysian 

acknowledgement writers the style of writing is distinctive with the dispersion of religious element. Clearly here, 

culture plays a crucial role. Asian writers do not regard their endeavour as free standing. For some if not most, 

their academic endeavour would not have come to fruition without Divine’s assistance. The same is finding is 

reported in studies done by [1, 6-7]. Although those studies specifically refer to Middle Eastern graduates’ 

acknowledgement writers who are most likely Muslims, this particular study shows that religious value can also 

be found in acknowledgement written by non-Muslims. While the finding did not provide significant number of 

acknowledgement with religious element included, it must be noted that religious element was found to be 

included in some acknowledgement regardless of the racial background of the writer. 

Furthermore, Malaysian post graduates dissertations acknowledgement also actually reflects a social norms 

and etiquette that also emphasized on family value along with other value such as academic obligation. Even 

though, there are slight difference in the number of steps for thanking moves for moral support compared to 

academic assistance, at some of the time it appears in the finding that the writers remembered to thank their family 

members first before thanking their academic supervisors. In some acknowledgements, thanking for moral support 

also appears repetitively even after the writer has already moved on to another step in the move structure. This is 

also true for other steps. There is a lack of uniformity in the order of use. Steps do not necessarily follow the order 

of academic first and personal last. Some of the times, the steps were even combined together whereby writers 

would thank their person or people for both academic and moral support. For example, “I would like to express 

my heartfelt appreciation to the chair of my supervisory committee …I am grateful to her for being patient and 

encouraging to me not only in my thesis but also in my work and in my health”.  

Other than that, there also seems to a casual flair to the writing in some of the acknowledgements. For 

example, paragraphing may not signify new movement but rather new group of people to thank. The new group 

of people though may or may not be personal or academically related to the writer. The order is not fixed nor is 

paragraph membership. For example, “Special thanks to Prof. Dr, the Head of Oral and Maxillofacial Surgery 

Department and all the lecturers for their support and encouragement and made 4 years study in OMFS 

Department was a great moment in my career… To my beloved wife…and also to my parents...All sweet 

memories in this department were unforgettable.” 

In one acknowledgement, the thanking move even goes to the bus driver who is otherwise an absolute stranger 

to the writer. Lack of uniformity in these writings indicates that there is no fixed rules and structure that were 

adhered to in the process of writing this acknowledgement. According to [6], this could be because these students 
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only imitate acknowledgement written in other dissertation when planning to write their own. Thus, there are 

variety in their interpretation and implementation of writing  

 

CONCLUSION AND RECOMMENDATIONS 

 

There might be variation in acknowledgement pattern when studied across culture, it is nevertheless a writing 

that is supposed to be academic and therefore must portray a certain organized structure. If the variation is too 

varied, the genre will be in danger of losing its scholarly identity. Thus, writers of acknowledgement must always 

be made aware of the “rhetorical importance of this genre and the ways they can structure their acknowledgements 

to promote a competent scholarly identity. Writing dissertations acknowledgement is “not an opportunity for 

students to lay aside their academic persona and freely express themselves in inconsequential flourishes [4]. 

Regardless, academic conventions, socio-cultural expectations, personal dispositions, relationships with 

acknowledgees and individual writing styles may account for this diversity [11]. Thus, because it can be seen in 

the finding that the variety and the lack of uniformity in structure contribute to the variation in Malaysian 

acknowledgment therefore such nature of writing should be should subject of further studies. 
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ABSTRACT 

 

People’s perceptions towards so-called ‘honor killings’ in rural Pakistan to assess the tendencies and patterns 

in this kind of killings. Quantitative research design was adopted for this research. This study has been 

conducted in fifteen rural union councils out of forty nine rural union councils of district Jhang, Pakistan. 

Respondents were the existing members of panchayat. Univariate and Bi-vairate analyses were applied using 

Statistical Package for Social Sciences to draw the analysis. This research has been conducted in broader 

context to evaluate the perceptions of the people belonging to different social economic statuses, that how they 

accepted the panchayat and the role of influenced people in panchayat decisions. The study also analyzes the 

causes of honor killing and major factors involved in this cruel behavior. It is concluded that honor killing is 

alarming and very serious issue because it is being practiced in all areas, and is taken as a social norm, a 

custom which the people of that area think is normally right. The major causes behind honor killings were the 

illicit relation or the suspicions of illicit relation, love marriages, refusal of fiancé, seeking divorce and 

sometimes women were also killed when they refuse to accept the decision of the family. The difference was 

found to a great extent between the illiterate and the educated families regarding the beliefs and practice of 

honor killing. All the respondents support honor killing and hinder all those policies which to stop it. It is 

derived from the perceptions that education should be promoted to eliminate the practice of honor killing and 

decisions of panchayat should be discouraged. 

KEY WORDS: People’s perceptions, honor killing, socio-economic status. 

 

INTRODUCTION 

 

The exercise of honor killings has a long genealogy and it emerged with the appearance of male-

controlled (patriarchal) social structures throughout Asia and Europe where the honor of the family is based on 

sexuality of women. The survival of most of the tribal and agrarian societies was based on the control over 

means of production such as livestock and land and modes of reproduction that is “female”. Many forms of 

violence are deep-rooted in our culture which is not recognized as violence by the larger section of our society. 

These forms may range from domestic violence and sexual harassment to rape and honor killing. Honor killing 

is one of the most heinous violence against humanity because it ends the life of the victim. Murder is defined as 

the willful (unlawful) killing of one human being by another” (Federal Bureau of Investigation, 2000). A female 

honor killings “a woman is killed for her actual or perceived immoral behavior” (Hassan, 1999). 

The idea of honor inside the patriarchal discourse remains predominantly a male attribute.  Nagel 

observes that “the terms like honor, patriotism, cowardice, bravery and duty are hard to distinguish as either 

nationalistic or masculinist, since they seem so thoroughly tied both to the nation and to manliness” (1998, 

p.203). Jafri also associates the concept of honor with the patriarchy: “Honor is only another way of 

understanding the operation of patriarchy which is anchored in the assumption of male authority over women 

and male definition and expectation of ‘appropriate’ female behavior” (2008). 

Women rights are constructed locally as a result of conflicts which were decided by the local Jirgas. 

Broadly speaking, from the gender rights perspective, women are made subjects of conflicts before jirgas in two 

main ways: firstly, as transgressors of social norms, where women’s infidelity and immorality (marriage by 

choice, illicit relations, seeking of divorce and being raped) are the direct subject matter of the dispute and the 

aggrieved party - the family of the woman, is seeking a decree against her and her abettor (usually a paramour 

or husband of choice etc.). Secondly, women are considered a commodity by the members of the jirga to be 

traded at the time of sentencing as compensation, regardless of the nature of the dispute (Irfan, 2008). 
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 In order to confirm the preservation of lineage, form the paternity of offspring and the privileges to 

possession of property the regulation of a female’s sexuality and the protection of her chastity was imperative. 

Fundamentally, then, the respect of a family resided in its property (land) and its women, the concepts of honor 

and shame came to be connected to these belongings: males would murder to guard their property and they 

would kill to protect their women and they would murder the women if the code of sexual interactions was 

violated. The tradition of honor killings hence appeared as key element in the code that organized human 

associations in communities and it is still exercised in many areas of the world (Malik, 2001). 

Women are still considered the way of all evils and men are deemed innocent and pure in some 

conservative societies.  “Zan, Zar, Zameen” (woman, money, land) were considered the sources of all evils in 

human societies.  In male dominated societies, woman’s personality is determined according to the masculine 

wishes. If she is non-compliant, she is punished through beatings, isolation, and virtual imprisonment and even 

murder (Barohi, 2006). 

As Pakistan is an agricultural state, feudalism remained powerful throughout its history: feudal are the superior 

heads of the biradri (community), define their own structure of justice (jirga and panchayat), lay down their 

own laws, in which their definition of honor is different from that of formal law. In feudal societies the code of 

conduct for women is very strict: death occurs in the name of honor when a woman violates any of these laws. 

It is significant that women are usually ignorant of social structures, where as their lives are controlled by casual 

laws (both as behavioral code of conduct and as formal system of justice). Movement of women is delimited 

and prohibited, female is rampant, and where the official language of the country is different from that of sub-

state clans, women end up like frogs in the well (Shaheed, 1998).  

The issue of honor killing is today’s lived reality for which Pakistan has been recipient of heavy 

criticism from all over the world. The research shows that the rate of honor killing is increasingly affecting the 

population because of its magnitude, frequency and severity. The family institution is considered very 

important in Pakistani society. Honor killing violates human rights and stigmatizes the family making its 

survival difficult in the community. It creates the problem of prestige and marriage for other members of the 

family. Universal Declaration of Human Rights constitutes the freedom of an individual as follows: 

Everyone has the right to life, liberty and security of the person.  Men and women of full age without 

any limitation due to race, nationality or religion, have the right to marry or to have a family.  They 

are entitled to equal rights as to marriage and its dissolution.  Marriage shall be entered into only 

with the free and full consent of the attending spouses.  The family is the natural and fundamental 

group, unit of society and is entitled to protection by society and state (Declaration of Human Rights, 

1948 Article 3&16).  

 

In Pakistan there has been little research on honor killing especially in central Punjab. This study will 

fill the gap about the knowledge of honor killing. It is a social phenomenon that is affecting the society socially 

and physically. This study will give the information about societal and cultural norms of central Punjab 

regarding honor killing.  

 

Objectives of the Study 

� To assess the socio-economic status of the respondents. 

� To investigated that whether honor killing is being utilized for other ulterior purposes. 

� To explore the factors behind the honor killing.  

� To suggest some suitable remedies to overcome this inhuman ‘justice’ system. 

 

REVIEW OF LITERATURE 

 

Nasrullah at al. (2009) reported in their study: The Epidemiological Patterns of Honor Killing of 

Women in Pakistan that majority of the women who were killed in the name of honor were married. The main 

reason behind honor killing was the extramarital relation. All the women were killed by their husbands, brothers 

and other close relatives. The weapons used for killing were firearms, stabbing, axe, edged tool and 

strangulation 

Dawn news (2009) Lala Hassan conducted a consultation meeting entitled “Call to Plug Legal 

Loopholes in Cases of Honor Killing” published in in this article different speakers from different fields of life 

spoke on this issue. The speakers said honor killing was not considered to be a serious crime due to socio-

cultural practices, and that in some cases it was even considered necessary to maintain the honor of a family or 

tribe. SSP Abdul Khalique Shaikh said that honor killings were mostly stage dramas that are scripted well 
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before the crime is committed, as it is decided beforehand who would be the complainant in the FIR, who 

would be witnesses, and who would be the accused. He added that most of these would normally be ‘close 

relatives’. SSP Shaikh pointed out that in many cases a jirga was held to decide what was to become of an honor 

killing case. The representative of Aurat Foundation said that honor killing was not considered to be a serious 

crime due to socio-cultural practices, and that in some cases it was even considered necessary to maintain the 

honor of a family or tribe.  

Akmal (2008) conducted a study on “Socio-Cultural Causes of Murders: A Focus on the Motivational 

Aspects” and formulated the theoretical framework which includes the concepts and ideas of Sutherland’s 

theory of Differential Association. He concluded that there are three types of reasons: First, the basic reasons or 

reasons before the reasons are ambiguous explanation of matters, conservative customs and traditions lack of 

justice, lack of religious control etc. Secondly, main reasons such are family conflicts, marriage issues, land 

disputes, emotional disturbances, illicit relations, sectarianism etc. It is a fact that almost all the individuals in 

the society are facing these problems but few of them commit murders. Thirdly, there are decider reasons which 

are as, there are two forces acting upon each individual before he makes his decision on any issue. First is 

motivating force and second is defending force. Murder is the result of excess of motivational forces towards 

the (deviant behavior) murder. 

Tandon (2008) said in his article “Interviewing Partition Survivors” that at the time of the 1947 

Partition men of Singh’s family decided it was better to kill the women than have them fall into the hands of 

Muslim mobs. These honor killings: where women were killed by male members of their families to prevent 

them being raped by communal mobs and in the Sikh community thousands of women were killed for this 

reason. The men were not facing certain death, even if those women who survived after being raped their 

families could face ostracism. 

Zahid (2008) conducted a study on “A Sociological Investigation into the Behavior of the Murderers in 

District Jail Faisalabad” she concluded that majority of the respondents were illiterate, living in joint family 

system and belong to rural areas. She found that major causes of murder were old malignancy, rage of revenge, 

self-defense and the honor matters.  

Shafaullah (2001) in “Socio-Economic Causes of Murders” concluded that majority of murders took 

place in rural areas due to land, water and family disputes while honor and revenge were the dominant factors 

leading to murders. The majority of the murderers did not have the criminal background. The motivation from 

the local community played a vital role in committing murders. As for as the murder of honor is concerned the 

murderers justify their act of murder. They stated that it was required by their family and local norms prevailing 

in their areas. In some cases the respondents told that they were not being rightly involved, some declared that 

they were innocent and committed murder because they were forced to do it. 

Rizvi (2000) in “Honor Killing Rises in Pakistan despite State and Religious Opposition” said that 

mostly women are killed by their brother, father, husband and other close relatives because the women had been 

interacting with men other than their relatives. He said that this tradition has been in practice in rural areas for 

centuries and now it is becoming more and more visible in urban centers also. He also concluded that it is not an 

approved act by the religious leaders. 

  Akram (1997) reported in his study entitled “A Sociological Investigation into the Reasons for 

Murders in Punjab” that gain (zar, zan, and zameen), revenge and enmity, sudden quarrel and self-defense were 

the major causes of murder in rural Punjab, while the gain (zar, zan, zameen) was dominant. Hassan (1995) 

stated that the practice of men murdering their enemies and subsequently killing one of the women in their 

family to disguise the affair as an honor killing is also common. 

 

RESEARCH METHODOLOGY 

 

Present research was designed to explore the people’s perception regarding honor killing in rural 

Punjab. The quantitative research design was adopted to see the relationship between different variables and the 

data was collected from the scientifically selected sample with the help of semi-structured interview schedule. 

The present study aims to know the perception of panchayat members regarding honor killing in rural Punjab. 

For this research study, members of panchayat of the rural area of Tehsil Jhang were taken as a unit.  There are 

total sixty one union councils in Tehsil Jhang. From which urban area consists of twelve union councils, while 

forty nine union councils have rural catchment’s area. For the present study fifteen union councils out of forty 

nine rural union councils were selected randomly as the universe of the study. Almost every union council 

consists of about ten to fifteen villages (Local body system, Devolution Plan 2002). From these union councils, 

researcher interviewed all the 50 respondents who were panchayat members, through purposive sampling 
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technique. And this was the sample out of total forty nine union council’s panchayat members. The interview 

schedule consisted of structured and unstructured questions used as a data collection tool and prepared in 

English but at the time of interview the local language was also used to get responses from the respondents. The 

data was collected in face-to-face situation. Uni-variate and Bi-variate analysis was done through Statistical 

Package for Social Sciences.  

 

Testing of Hypotheses  

Hypothesis 1: If the people believe in themselves about the act of the honor killing then this practice will 

remain continue 

 

Table 1: Association between the beliefs of people regarding the act of honor killing and the continuity 

of the practice of honor killing 

    Chi square=30.139        Significance= .000          Gamma=.914   
 

The chi-square value (30.139) shows a highly significant association (P=.00) between the beliefs of the 

respondents in the act of honor killing, and their opinion that the practice of honor killing will continue.  The 

gamma value shows a positive relationship between the variables. The table shows that if the mature, reputed 

and dominant personalities are in the favor of honor killer then it will be difficult to control this practice. So the 

hypothesis is accepted. 

Hypothesis 2: If the honor killing is approved by society as a social phenomenon, this practice will continue. 

 

Table 2: Association between the opinions that ‘honor killing’ is approved by society, and the continuity 

of the practice of honor killing 

Chi square=9.43         Significance= .002        Gamma=.821    
 

The chi-square value (9.43) shows a highly significant association (P=.00) between the opinion that 

‘honor killing’ is approved by society, and the continuity of the practice of honor killing, and the gamma value 

shows a positive relationship between the variables. The table shows that if the people believe that honor killing 

is approved by society, it will continue. So the hypothesis is accepted. 

 

RESULTS 

 

 Following are major results drawn by the statistical application. Major proportion i.e. 34% of the 

member of panchayat belonged to age group of 51-60 years and 16.0 % of the respondents were in the age 

group of 71-80 years. From the above findings we can say that members of panchayat are always mature and 

experienced people. All the respondents told that honor killing was practiced in their areas. It means that it was 

a serious issue. 70% told that honor killing had been taken as an ordinary murder and 54% told that women 

were killed for the cause of honor while 28% understood that both male and female were equally killed in the 

name of honor. 58% believed that a person commits honor killing due to high social pressure. Greater part of 

the respondents i.e. 78% told that community had the sympathetic behavior towards honor killer and 74% told 

Beliefs on the act of honor 

killing of the people 

Practice of honor killing will continue Total 

Yes No F % 

F % F % 

Strongly believe 23 88.5% 3 11.5% 26 100% 

Believe to a less extent 2 28.6% 5 71.4% 7 100% 

Strongly do not believe 1 11.1% 8 88.9% 9 100% 

Do not believe 1 12.5% 7 87.5% 8 100% 

Total 26 52% 24 48% 50 100% 

Approved by society   Practice of honor killing will continue Total 

Yes No F % 

F % F % 

Approved 24 64.9% 13 35.1% 37 100% 

Not Approved  2 15.4% 11 84.6% 13 100% 

Total 26 52% 24 48% 50 100% 
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that the practice of honor killing was approved by the society as a social norm. Majority of the respondents i.e. 

60% suggested that education should be promoted to eliminate the practice of honor killing. The chi-square 

value (30.139) shows a highly significant association (P=.00) between the beliefs of the respondents in the act 

of honor killing, and their opinion that the practice of honor killing will continue.  The gamma value shows a 

positive relationship between the variables. The table shows that if the mature, reputed and dominant 

personalities are in the favor of honor killer then it will be difficult to control this practice. So the hypothesis is 

accepted. The chi-square value (9.43) shows a highly significant association (P=.00) between the opinion that 

‘honor killing’ is approved by society, and the continuity of the practice of honor killing, and the gamma value 

shows a positive relationship between the variables. The table shows that if the people believe that honor 

killing is approved by society, it will continue. So the hypothesis is accepted. 

 

DISCUSSIONS 

 

This phenomenon is become very dangerous day by day, even in the era of modernization. It means 

that it was a serious issue that exists from long time. Majority, 70% respondents told that honor killing had been 

taken as an ordinary murder and 54% told that women were killed for the cause of honor while 28% understood 

that both male and female were equally killed in the name of honor. 58% believed that a person commits honor 

killing due to high social pressure. Social pressure is a big social disease of the society, and majority become 

failed to manage this pressure. This pressure lies due to strong integration among the people. Emile Durkheim 

also discussed this kind of pressure in his concept of suicide. So, the results of the present research prove the 

concept given by Emile Durkheim correct. Greater part of the respondents i.e. 78% told that community had the 

sympathetic behavior towards honor killer and 74% told that the practice of honor killing was approved by the 

society as a social norm. Due to low education and lack of awareness towards law and Islamic education, people 

feel this kind of justice body is more appropriate than others, because this is exercised at local level. These 

results are very close to the results of the research “Honor Killing Rises in Pakistan despite State and Religious 

Opposition” done by Rizvi, 2000, where he described that justice by Panchayat is become tradition and has 

been in practice in rural areas for centuries and now it is becoming more and more visible in urban centers also. 

But this is not an approved act by the religious leaders. Majority of the respondents i.e. 60% suggested that 

education should be promoted to eliminate the practice of honor killing. In the last results majority of the 

respondents were not aware regarding the constitution of the state and the law enforcement agencies. That why, 

they have faith on such type of justice driven bodies. Hypotheses of this research also indicated the intensity of 

this phenomenon and the involvement of the people. Highly significant association found between the beliefs of 

the respondents in the act of honor killing, and their opinion that the practice of honor killing will continue.  

This is very unfortunate that leaders and the leading class believe on this cruel system and support the honor 

killing, so until and unless this class becomes educated or aware, no one will abide from this activity. Another 

hypothesis shows a highly significant association between the opinion that ‘honor killing’ is approved by 

society, and the continuity of the practice of honor killing. This thinking is just like cancer disease which 

damaging the society.  This is the time to think over this; if there will be no proper solution of this disease, it 

become more dangerous.  

 

CONCLUSIONS 

 

The following conclusion can be drawn from the results and discussions given above. Honor killing 

will continue because it is an approved act by the society and has become traditionally and socially accepted 

norm of the society. As an Islamic state our formal laws as well as Islamic laws strongly oppose the concept of 

honor killing. In spite of this, the trend is rising higher in our society because this concept is favored by the 

well-known, reputed and leading people of the society. They believe that honor killing is a justified act for the 

honor killers in a certain situation. Honor killers always get sympathetic behavior from the society because 

community considers honor killing a socially approved norm. The findings of the present research are in line 

with that of Akhter et al (2001). They conducted a study on “Honor Killing as Socially Approved Murder” and 

revealed that honor killing is socially approved norm in southern Punjab. People are instigated and pressurized 

to commit this practice in our society. Honor killing is also treated as cultural norm and custom which is 

socially approved.  

The findings of the present research are also in line with that of Shafaullah (2001). He conducted a 

study on “Socio-Economic Causes of Murders” and concluded that as far as the murder of honor is concerned 

the murderers justify their act of murder. They stated that it was required by their family and the norms 
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prevailing in local areas. While Mayell (2002) in his article “Thousands of Women Killed for Family Honor” 

revealed that the concept of family honor justifies the act in the eyes of some societies. Most honor killings 

occur in countries where the concept of woman as a vessel of the family reputation predominates. There is also 

another misconception that it leaves the positive impact on the society because it creates a fear among the rest 

of people who indulge in certain unethical activities. All these things promote and support honor killing and 

hinder the way of all those policies which are made to stop it.  

 

RECOMMENDATIONS 

Following are the final recommendation by the researchers; 

• Law implementation and enforcing authorities should take steps regarding honor killing. 

• Awareness at community level should be necessary by using different moods. 

• Formal education and religious teachings should be provided to each one in all the areas. 

• If education is increased, there would be a change in the misconception about honor killing. 

• Criminal justice system of Pakistan should be improved. 

• Bad old and new customs should be replaced or rooted out from the society. 

• Justice should be assured at each level socially and legally, and within the families by the heads and 

sardars.  
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ABSTRACT 

 

This paper presents the properties of hybrid steel-polypropylene fibres concrete at different dosage levels. 

The properties of the hybrid steel-polypropylene fibres concrete were determined based on the compressive, 

flexural, splitting tensile and interfacial bond strength tests. The testing was carried out on hardened concrete 

at the specimens’ ages of 7 and 28 days. Five dosage levels of different steel fibre and polypropylene fibre 

were used with total percentage of 4 %. It deduces that the use of higher dosage level of 4 % steel fibre with 0 

% polypropylene fibre increases the mechanical strength of the specimen than the use of 0 % steel fibre with 

4 % polypropylene fibre. Hence, as the steel fibre dosage level increases, the mechanical properties of the 

specimens increase.  

KEYWORDS: Steel-Polypropylene Fibre, Concrete, Mechanical Properties.  

 

INTRODUCTION 

 

Concrete is the popular material used in civil engineering construction all over the world. Concrete is also 

often requiring repairing or strengthening due to damaging or deterioration of concrete constitutes. The reduction 

of the concrete strength may lead to the tendency of reducing service life of concrete structures. Hence, it would 

increase the cost of maintenance of the concrete structures. The maintenance is vital to maintain the integrity of 

the structure and can reduce the shortcoming of the concrete performance. The shortcoming of the concrete 

structure can be reduced by improving the quality of the concrete composite. One can be used is with the 

inclusion of fibres in the concrete mix.  

The concrete mix with the inclusion of fibres such as steel fibre and polypropylene fibre can be used to 

improve the performance of the concrete. The use of fibres in the retrofitting concrete helps to control the 

shrinkage cracking. It is also lead to improve the concrete strength. However, the concrete strength is close 

related to the geometry of the fibres, orientation of the fibre in the concrete mix and types of the fibre used. The 

most geometric fibres characteristic is the aspect ratio such as length per diameter. The aspect ratio is defined the 

slenderness and the shape of the fibre. The combination of two types of fibres are also can be used to improve the 

performance of the concrete structure. For instance, the use of steel fibre can be used to increase the concrete 

strength. Meanwhile, the use of polypropylene fibre can be used to improve the crack resistance of the concrete. 

Hence, the combination of both fibres (steel fibre and polypropylene fibre) may help to increase the strength and 

reduce the crack of the concrete structure. 

To identify the performance in term of characteristics of the concrete structure, several testing can be adopted. 

The compressive strength test can be utilised to identify the compressive strength of the specimen. The flexural 

strength test can be used to identify the bending strength of the beam when subjected to point load. Splitting 

strength test can be carried out to identify the splitting strength of the cylindrical specimen. The interfacial bond 

strength test can be applied to obtain the bond strength between the composite of the concrete and fibres with 

steel bar that submerged at the centre of the specimen. Those tests can be used to determine the mechanical 

properties of the concrete when added with the hybrid steel-polypropylene fibres. In the present study, the main 

objective is to investigate the properties of the hybrid steel-polypropylene fibres concrete. The strength 

effectiveness of this combination is also presented.  Four types of experiments would be conducted namely 

compressive strength, flexural strength, splitting tensile strength and interfacial bond strength tests.  

 

LITERATURE REVIEW 

  

The use of synthetic fibres and fibre composites within the construction industry certainly has advantages in 

terms of their superior strength characteristics, relatively light weight and good chemical resistance making their 

inclusion into concrete and attractive proposition. Researches have shown the physical nature of the fibres and 

quantity of fibres incorporated, which have an effect on the final physical performance of the reinforced concrete 

(RC)[1-8]. The effects are seen in terms of compressive, flexural and tensile properties.  
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Furthermore, according to [9], addition of two fibres with different aspect ratios of 65 and 80 improved high 

strength concrete (HSC) toughness. As the volume fraction of steel fibre increases, the HSC toughness increases 

and high value of aspect ratios give higher toughness. In [10] stated that corrugated steel fibre with combination 

of two percentages and sizes of 65% (50 mm long) + 35% (25 mm long) can be pronounced as the most 

applicable combination to be utilised in steel fibre RC for improving the compressive strength, splitting tensile 

strength and flexural strength of concrete. Meanwhile, the workability can be improved by using the shorter fibres 

in the concrete mix. 

In [11] found that steel fibre added RC beam with dosage level of 30kg/m3 give higher toughness compared 

to RC beam having the same conventional reinforcement without steel fibre. Increment of dosage level to 

60kg/m3 gives small improvement in term of ultimate load and toughness compare to dosage level of 30kg/m3. In 

spite of that the optimum dosage level should be within the range of 1.0 % to 2.5 % of absolute concrete volume. 

It is because the dosage level below and beyond the range would effect to the distribution of the fibre in the 

concrete mix. At the same time, it causes a significant drop in the strength compared to the plain concrete.  

Cement and Concrete Institute enhanced that the steel fibre is generally used in the range of 0.25 % to 2 % of 

concrete volume. The steel fibre contents in the concrete mix above 2 % of concrete volume may pronounce to 

the lower workability. The range was also affected to the steel fibre distribution in the concrete mix. In order to 

have a good concrete mix paste, coarse aggregate size below 10 mm is recommended.    

The effect of steel fibre on the performance of concrete pipes has been investigated by [12]. The steel fibre is 

found enhanced the performance of concrete pipe. Then, the comparison has been made on standard RC pipes 

and concrete pipes containing steel fibre (known as steel fibre concrete pipes-SFCP). Three-edge-bearing and 

crack size measurement tests were carried out. The tests were performed on plain concrete, RC and SFCP. 

Diameter of the steel fibre RC80/60-BN type was 500 mm with dosage level of 25 kg/m3. From the tests found 

that the steel fibre concrete pipes contain steel fibre dosage level of 25 kg/m3 seems close to optimum strength. It 

is because the increase of the amount of steel fibres up to 60 % results to the minor improvements. From these 

findings, it can be deduced that the addition of steel fibre in the concrete mix would increase the strength of 

concrete at certain dosage level. However, the addition of polypropylene into the mixing concrete with steel fibre 

would provide different performance.  

Polypropylene fibre is a chemical in polyolefin family, where typically to hydrophobic, which does not absorb 

the water and not corrosive. It has excellent resistance against alkalis, chloride and chemicals and has low heat 

conductivity. Typically, polypropylene fibres are benefited to improve mix cohesion, pumpability over long 

distance, resistance to explosive spalling in case of severe fire, impact resistance and increase resistance to plastic 

shrinkage. In [13] stated that polypropylene fibres will increase the ductility behaviour and improving the fire 

resistance of high strength concrete. At the same time, it can be used to improve the toughness of the specimen 

where the toughness is the amount of absorbed energy before and after fracture. In [13] added that the 

polypropylene fibre may improve the post-cracking behaviour of concrete as well as ductility when subjected to 

dynamic loading. It is potentially to alter the concrete tensile strength. The strength is dependent upon to the type 

of fibre used and volume of the fibre added in the concrete mix.  According to [14], the addition of polypropylene 

fibre in high strength lightweight aggregate concrete up to 0.56 % by volume concrete caused the increase of 

indirect tensile strength up to 90 % and increases the modulus of rupture up to 20 % compared to the plain concrete.   

Instead of standalone either concrete mix with steel fibre or polypropylene fibre, the concrete strength can be 

increased by combination of both fibres, which so called as hybrid steel-polypropylene fibres concrete. The 

proportion and length of fibres are influenced the physical performance of the concrete. The mechanical 

properties of HSC containing combination of hybrid fibres (non-metallic fibre and hooked steel fibre up to 0.5% 

of volume fraction) have been investigated by [15]. It was found that compression and flexural strength for 

combination steel and polypropylene and steel and polyester is increased. The pre-peak and post-peak region of 

the load –deflection curve of HSC can be enhanced by addition of fibre, induced the increase of toughness index 

and flexural strength. It is also contributed to the energy absorption as bridging action, whereas the non-metallic 

fibres resulted in delaying of the formation of micro cracks.  

From the review, it is found that the study on the properties of the hybrid steel-polypropylene fibres in the 

concrete mix is still limited. Hence, the main objective of the present study is to investigate the properties of the 

hybrid steel-polypropylene fibres concrete. Four types of experiments would be conducted namely compressive 

strength test, flexural strength test, splitting tensile strength test and interfacial bond strength test. 

 

METHODOLOGY 
 

Preparation of the Materials 

The concrete used to prepare the beams and cylinders was made of Ordinary Portland Cement (OPC), coarse 

aggregate, fine aggregate, water and different dosage levels of combination of steel fibres and polypropylene 

fibres. The maximum size of coarse aggregate of 20 mm was used. The steel fibre used was NOVOCON 1050 as 

shown in Figure 1(a) and the chemical and the physical properties are depicted in Table 1. Meanwhile, the 

propylene fibre was ENDURO HPP45 as shown in Figure 1(b). The chemical and physical properties of the 
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polypropylene fibre are shown in Table 2. According to standard technical specification recommended from 

Propex Concrete Systems, typically ENDURO HPP45 macro-synthetic dosage used in the range of 4.5 kg to 9 kg 

per cubic meter of concrete. In the present study, the inclusion of combination of steel fibres and polypropylene 

(PP) fibres in the concrete mix is depicted in Table 3. This combination called as hybrid steel-polypropylene fibre 

reinforced concrete (HSPFRC). 

 

 
(a) (b) 

Figure 1: The fibres used in the concrete mix (a) the steel fibres (b) polypropylene fibres 

 

Table 1: Chemical and Physical Properties of NOVOCON 1050 [16] 
NOVOCON 1050 Properties Description 

Fibre length 50 mm 

Equivalent diameter 1.0 mm 

Aspect ratio 50 

Tensile strength 1050 MPa 

Deformation Flat end (FE) 

Appearance Bright and clean wire 

 

Table 2: Chemical and physical properties of ENDURO HPP45 fibres [17] 
ENDURO HPP45 properties Description 

Fibre length 45 mm 

Type/Shape Macro/Monofilament 

Specific gravity 0.91 

Electrical and thermal conductivity Low 

Acid and salt resistance High 

Melt point / Ignition point 1640C (3280F) / >5500C (10220F) 

Alkali resistance Alkali proof 

 

In the preparation of HSPFRC, the ingredients without fibres were initially mixed with the proportion of 1: 

0.57: 2.42: 2.63 of cement: water: fine aggregate: coarse aggregate. The fibres were then added in small amount 

in the concrete mix. The combination of steel fibres and polypropylene fibres was based on the percentage of 

cement weight as depicted in Table 3. The control (C) specimen is a beam that has no inclusion of fibres. The 

fibre concrete was then placed into the relevant moulds and compacted using vibrator. After + 24 hours, the 

specimens were de-moulded and cured in water until they are required for testing at the ages of 7 and 28 days. 

 

Table 3: Dosage levels of the hybrid steel-polypropylene fibre reinforced concrete 
Designation Dosage Levels 

Steel Fibres (%) PP Fibres (%) Total (%) 

Control (C) 0 0 0 

PS1 4 0 4 

PS2 3 1 4 

PS3 2 2 4 

PS4 1 3 4 

PS5 0 4 4 

 

 

Testing of the Concrete Specimens 

A total of 154 specimens with different sizes were prepared for the experimental study. Four main types of 

concrete testing were carried out, which are compressive strength, flexural strength, splitting tensile strength and 
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interfacial bond strength tests. The tests were performed after 7 and 28 days of moist curing. The testing, the 

specimen type, size of the specimen and number of specimens prepared are depicted in Table 4.  

 

Table 4: The testing, the specimen type and size and number of specimens prepared for  

the experimental study 
Testing Specimen Type Size (mm) Number of Specimens 

Compressive strength Cylinder 150 Ø x 300 42 

Flexural strength Beam 100 x 100 x 500 42 

Splitting tensile strength Cylinder 150 Ø x 300 28 

Interfacial bond strength Cylinder 100 Ø x 200 42 

 

The compression test was used to identify the compressive strength of hardened cylindrical concrete 

specimens, to evaluate the performance of the materials and to establish mixture proportions in order to get the 

required strength [18]. The test was conducted to the specimens taken from the same age and the same concrete 

batch. The compressive strength can be expressed as in the Equation (1). 

 

σ = P/A (N/mm2)                        (1)  

The flexural strength is the ability of a beam or prism to resist failure in bending [19]. The flexural strength is 

defined as rupture modulus and measured in N/mm2. In this study, the load is applied perpendicular to the 

longitudinal axis of specimen sized 100 mm width, 100 mm depth and 500 mm long. The Equation (2) is used to 

define the flexural strength of the beam.   

 

R = PL/bd2          (2) 

 

where R is the modulus of rupture (N/mm2), P is the maximum applied load (measured in N), L is the span length 

(mm), d is the average depth of specimen (mm) and b is the average width of specimen (mm).   

The splitting tensile strength tests were carried out on cylindrical concrete 150 mm diameter x 300 mm 

height. This load was compressively applied along the length of the cylindrical concrete until failure. The cylinder 

was tested within the range from 50 to100 kN/min until the specimen failed. The maximum applied load was then 

recorded and the failure modes of the concrete were noted. The splitting tensile strength was identified using the 

Equation (3).  

 

T = 2P/πld          (3) 

 

where T is the splitting tensile strength (MPa), P is the maximum applied load (N), l is the length (mm) and d is 

the diameter (mm) of the cylinder.  

The interfacial bond strength tests were carried out to identify the bond strength between the steel bar and the 

combination of steel fibres and polypropylene fibres concrete cylinders. Prior to the test was carried out, 

specimen mould shall be prepared using UPVC pipe with diameter of 100 mm. UPVC pipe were cut into several 

pieces with 200 mm specified length. The center of the end cap pipe was then drilled 14 mm diameter hole and 

fixed them by 200 mm length UPVC pipe with special pipe glue. The mould was then clamped onto the wood 

base plate. The fresh concrete was then put into the mould and a 14 mm diameter by 700 mm length high yield 

steel then submerged vertically into the concrete at midpoint (axis) as illustrated in Figure 2(a). 

Then, the specimen was stored at + 24 hours in the storage room as depicted in Figure 2(b) and remoulded 

prior to submerging into curing tank in the specified time. After 7 and 28 days of moist curing, specimens were 

taken out from the curing tank. Their surfaces were wiped with dry cloth prior to conducting the test. The 

specimens were tested for interfacial bond strength using Universal Testing Machine (UTM) with 0.07 kN/s pace 

rate was applied and maintained until the specimen completely fail. The maximum load applied and crack pattern 

at the end of test were recorded. The interfacial bond strength was calculated using Equation (4).  

 

U = P/πDL                                      (4) 

  

where, U is the bond strength, P is the maximum applied load, D is the diameter of reinforcement in concrete and 

L is the length of reinforcement in concrete. 
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(a) (b) 

Figure 2: (a) Cross section of the specimen (b) the specimens stored in the storage room prior to 

demoulded for interfacial bond strength test 

 

RESULTS AND DISCUSSION 

 

Compressive Strength  

Figure 3 shows the results of the compressive strength of the cylindrical specimens size 150 mm diameter by 

300 mm height. The compressive strength of control specimen (C) is lower than that of the concrete mix with 

different inclusion of fibres. From the results in Figure 3(a) shows that adding the higher dosage level of steel 

fibres increase the compressive strength of the beam than that of adding the higher dosage level of polypropylene 

fibres. It can be depicted by compressive strength in specimens PS1 to PS5, where specimen PS1 is a 

combination of steel fibre of 4 % of the cement weight and 0% of polypropylene fibres. The compressive strength 

for PS1 is 31.50 N/mm2 at 7 days and 35.79 N/mm2 at 28 days. Meanwhile, PS5 indicates the combination of 0 % 

steel and 4 % polypropylene hybrid fibre by cement weight which is the compressive strength reduces to 20.26 

N/mm2 at 7 days and 30.40 N/mm2 at 28 days. It was affirmed by [2] that the increase of steel fibres percentages 

increase the compressive strength of concrete containing oil palm shell and oil palm shell fibre RC at the age of 

28 days. The increase of the dosage levels reduced the compressive strength of the specimens.   

The results also indicate that the inclusion of steel fibre with high dosage level in the concrete mix increases 

the strength effectiveness of the concrete specimen as presented in Figure 3(b) by the result of PS1. 

 

 
(a) (b) 

Figure 3: (a) The compressive strength of HSPFRC cylinders (b) the strength effectiveness of the HSPFRC 

cylinders with different inclusion of fibres dosage levels 

 

Flexural Strength  

Figure 4 shows the results of flexural strength of HSPFRC beams. Figure 4(a) represents the trend of the 

flexural strength at 7 and 28 days at different beam specimens with different inclusion of dosage levels. It is 

found that the flexural strength at 7 days is lower than the flexural strength of HSPFRC beams at 28 days. It was 

due to the optimum strength of the HSPFRC beams can be achieved when reached age of 28 days. It is also found 

that the flexural strength of HSPFRC beams is influenced by the inclusion of fibre dosage levels. The flexural 

strength of control specimen is lower than the specimens added with the fibres. However, the type of fibre is also 

influenced the strength of the concrete beam. From the result, it is found that the inclusion of steel fibre increased 

the strength of the concrete beam than the polypropylene fibre. The flexural strength of the HSPFRC increased as 
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the dosage levels of steel fibre increased. However, the increase of polypropylene fibre with decrease of the steel 

fibre dosage level reduced the strength of the HSPFRC beams. It was affirmed by [4] that high dosage level of 

steel fibre leads higher splitting tensile strength than specimen that has silica fume specimen only. Indeed, the 

strength effectiveness of the HSPFRC beams is also reduced when the inclusion of steel fibre reduces as depicted 

in the Figure 4(b). 

 

 
(a) (b) 

Figure 4: (a) The flexural strength of HSPFRC beams (b) the strength effectiveness of the HSPFRC beams with 

different inclusion of fibres dosage levels 

 

Splitting Tensile Strength  

The splitting tensile strength of the HSPFRC cylinders is presented in Figure 5(a) and Figure 5(b). The 

splitting tensile strength of the control sample is lower than the strength of cylinders added with fibres as depicted 

in Figure 5(a) at 7 and 28 days. Splitting tensile strength was more greatly affected by steel fibre than 

polypropylene. Splitting tensile strength of the specimens with 4 % steel fibre and 0 % polypropylene fibre (PS1) 

was increased by 0.008 % and 0.0009 % for 7 and 28 days respectively. However, the splitting tensile strength of 

the specimen with 4 % polypropylene fibre and 0 % steel fibre (PS5) increased by 0.0012 % and 0.0002 % at 7 

and 28 days respectively. It is found that the strength effectiveness of HCPFRC added with high dosage level of 

steel fibre increase the strength of the specimens. The higher dosage levels of polypropylene fibre reduced the 

splitting tensile strength of the specimens. 

 

 
(a) (b) 

Figure 5: (a) The splitting tensile strength of HSPFRC cylinders (b) the splitting tensile strength 

effectiveness of the HSPFRC cylinders with different inclusion of fibres dosage levels 

 

Interfacial Bond Strength  

The interfacial bond strength tests were carried out to determine the bond strength between the steel bar and 

the combination of steel fibres and polypropylene fibres concrete cylinders. Figure 6 represents the interfacial 

bond strength of the HSPFRC at 7 and 28 days with different inclusion of steel-polypropylene fibres. From 

Figure 6(a), the interfacial bond strength of HSPFRC is increased compared to control specimen. The interfacial 

bond strength effectiveness of the concrete with inclusion of 4 % steel fibre and 0 % polypropylene fibre is 0.009 

% as depicted in Figure 6(b).  
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(a) (b) 

Figure 6: (a) The interfacial bond strength of HSPFRC (b) the interfacial bond strength effectiveness of the 

HSPFRC with different inclusion of fibres dosage levels 

 

The inclusion of 4 % polypropylene fibre and 0 % steel fibre increases the strength effectiveness in only 

0.001 % compared to the inclusion of high dosage level of steel fibre. This might be the bond strength between 

the steel bar and hybrid steel-polypropylene fibres are low. Hence, it would reduce the bond between steel bar and 

hybrid steel-polypropylene fibre.  

 

CONCLUSION 

 

Based on the 154 samples of HSPFRC prepared to investigate on the compressive strength, flexural strength, 

splitting tensile strength and interfacial bond strength, the following conclusions are derived from this study: 

1. It can be concluded that the addition of 4 % steel fibre and 0 % polypropylene hybrid fibre enhanced the 

strengths of the HSPFRC significantly such as compressive strength, flexural strength, splitting tensile 

strength and interfacial bond strength.  

2. The inclusion of 4 % polypropylene fibre and 0 % steel fibre in the concrete mix increase the strength of the 

composite compare to control specimen. However, the strength is lower than the concrete mix with 

composite of 4 % steel fibre and 0 % of polypropylene fibre.  

3. It can be deduced that the inclusion of steel fibre increase the strength of the concrete mix and the inclusion 

of polypropylene fibre increase the post-cracking of the specimen. 
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ABSTRACT  

 

Multicast signcryption enable the originator of a message to generate a signcryp text and sends it to the multiple 
receivers. The existing schemes available in the literature usually have high computational cost and communication 
overheads. This is because all the existing schemes are based on RSA and Elliptic Curve having large key sizes. In this 
work, we have considered a multicast signcryption scheme based on hyper elliptic curve cryptosystem. The designed 
scheme is lightweight in nature because of hyper elliptic curve small parameters size. This hyper-elliptic curve 
cryptosystem (HECC) with 80 bits provide equal level of security as compared with other cryptosystems like RSA with 
1024 bit, elliptic curve with 160 bit. Moreover, the designed scheme is efficient in terms of security e.g. it meets up 
confidentiality, authenticity, integrity, public verifiability, unforgeability, nonrepudiation’s and forward security.  
KEY WORDS: Signcryption, multicast signcryption, hyper elliptic curve. 
 

1. INTRODUCTION 

 
Data communication through unsafe networks puts the security of the data on high risk, furthermore, data 
communication always needs secrecy and authenticity. In old days, messages were encrypted before their 
transmission by generating a digital signature called signature-then-encryption mechanism. The mechanism used 
confidentiality and authentication in two different steps, which required more computation. Hence, to decrease 
computation Zheng [1] was the first who introduced the new mechanism called signcryption. It is a cryptographic 
mechanism that combines both digital signature and encryption in a single logical step. After this lot of signcryption 
mechanism were introduced [2, 3, 4, 5, 6, 7, 8, 9]. The main drawback of all these signcryption schemes is lack of a 
multicast communication. The concept of multi-receiver signcryption was first introduced by Zheng [10] in 1998. 
The multi-receiver signcryption scheme enables the sender of a message to generate signcryptext, and then send the 
same copy of signcryptext to a group of receivers. Multicasting is an efficient way to send a same message to 
multiple recipients with reduced cost of communication and computation. These characteristics make multicasts an 
idyllic technology for communication where a cluster of people get combined on the same task. Secure multicasting 
has applications for secure data transmission from a single source to multiple receivers (military command and 
control, distance education, real-time video conference). In 2000, Bellare for the first time formalized the concept of 
Public-key Encryption in a Multi-User Setting [11]. In 2004, Yiliang Han [3] proposed two multi-recipient 
signcryption schemes. There are now numbers of multi-receiver signcryption schemes available in the literature [12-
23]. All these schemes have more computational cost and communication overhead which is always a major 
concern.  On the other hand, the inherent distributing secret key problem can be solving by RSA algorithm but again 
the main disadvantage of RSA is its higher computational overhead and communication cast. Neal Koblitz [24] and 
Victor Miller in 1985 invented a new scheme to overcome this drawback of existing scheme called Elliptic Curve 
(EC). Elliptic curve provides new arithmetic field for cryptography to enhance security level. The Hyper-elliptic 
Curve Cryptosystem (HECC) with 80 bits provide an equal level of security as compared with other cryptosystems 
like RSA with 1024 bit, elliptic curve with 160 bit and other public key cryptosystems by using low resources. 
Therefore, to reduce computational and communication overhead recently Din et al [25] proposed a multi-receiver 
signcryption scheme based on an elliptic curve. However, the scheme still suffered from high computational cost 
and communication overhead. Thus to decrease costs (computational and communication) we designed and 
analyzed a multi-receiver signcryption scheme based on a hyper elliptic curve. The designed scheme provides all the 
security services of previous schemes and reduced in computational cost and communication overhead. Therefore, 
we explain the basics of hyper elliptic curve in the sub section 1.1.  
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1.1. Preliminaries 
Let q be a prime number, where q ≥ 2�� and F� is a finite field of order q. Hyper Elliptic Curve C	Fq
  of genus g 
≥ 2 over finite field F� be defined the following equation  

C: y� + h	x
y = f	x
 mod q        
Where h	x
 ∈ F�x� is a polynomial and degree h	x
 ≤ g where g ≥ 2. f	x
 ∈ F�x� is a monic polynomial and 
�ℎ! degree of  f	x
 ≤ 2g + 1 . Unlike points on the elliptic curve, the points on the hyper elliptic curve do not form 
a group. Divisor D is a finite formal sum of points on the hyper elliptic curve and represented in Mumford form as: 

 D = $u	x
, v	x
( = $∑ u*
+
*,� x* , ∑ v*

+-.
*,� x*( 

Divisor form an Abelian group called Jacobian group J0$F�(  and the order of Jacobian group o	J0$F�(
 is defined 
as 

1$2q − 1(�+1 ≤ o	J0$F�(
 ≤ 1$2q + 1(�+1 
 
Definition: HECDLP 

 

Let D be the divisor of order n in the Jacobian groupJ0$F�(, find an integerx ∈ F�, such that: 
D. = x. D 

 
This paper is organized in the following way. In section 2, we define the proposed scheme, in section 3 the security 
analysis are performed, in section 4 computational cost analysis is done, and in section 5 communication overhead 
analysis is carried out. In second last, we have to light a paper in discussion part 6 and Conclusions are present in the 
last section 7. 
 
2. Proposed Scheme 

This section contains the mechanism for key generations of proposed scheme and the basic notations used in 
proposed scheme and signcryption and un-signcryption algorithm. 
 
2.1. Key Generation  

The signcrypter pick a random number 56, 7ℎ!8! 0 < 56 <  ; is a private key and compute there public key 
like <6 = 56. =. In addition, the signcrypter pick a random number 5>? , 7ℎ!8! 0 < 5>? <  ; is a private key and 
compute their public key like<>? = 5>? . =. 
 
2.2. Basic Notations 

The following are the basic notations, which are used, in our proposed algorithm 
• = is the Divisor of hyper elliptic curve  
• @ is the plaintext (message)  
• A signifies signature for the plaintext (message) 
• K.,  K� represents the secret keys 
• C, D shows the randomly selected  numbers 
• 56 is the private key of signcrypter 
• <6 = 56. = is the public key of signcrypter 
• 5>? is the private key of un-signcrypter 
• <>? = 5>? . = is the public key of un-signcrypter 
• E represents the receiver group  
• ℋ  indicates the one-way hash function 
• GH represents a secret key for each receiver 

 
2.3. Signcryption Phase 

Algorithm  

In this first step, multicast signcrypted text 	I, J,   A, c., … cM
  will be generated by verifying each recipient public 
key by using their certificates.  
 
1. Confirms    <>?   
2. Select  C , where 0 < C <  ; 
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3. Split  C= N.& N�  
4. ComputeJ =  ℋ	@
. 
5. Calculate  G = ℰPQ	@
   
6. Computing secrete key for receiver group   E 

o Pick randomly  D   
o Computes KH = D. <>?     
o Generate KRH = ℋ	KH
  
o Compute  GH = EPTU	C 
  

7. Computes   A = 56 + J. D 
8. Computes   V = D. W   
9. Send 	G, V, A, G. , … GM
 to the group 

 
2.4. Unsigncryption Phase 

Algorithm  

In the second step, each recipient will receive the signcrypted text 	I, 8, s, c., … cM
  through a multicast channel; and 
will get the plain text and will verify the sender public key <6 by using his certificate. 

1. Confirms <6 

2. Calculates KH   = V. 5>? 
3. Generate KRH = ℋ	KH
  
4. Compute  C = DPTU	GH 
  
5. Split  C= N.& N�  
6. Calculate @ = =PQ	G
   
7. ComputeJ =  ℋ	@
. 
8. Computes  <6 =  A. W + J. V 
 

Theorem 1 

The proposed scheme signcryption and Unsigncryption are supposed to be valid if sender party and the 
receiver party compute the following equation. 
KH   = V. 5>? 

  Proof: 

KH   = V. 5>? 
= V. 5>? = D. W  . 5>? 
= D. 5>? . W = D. <>?=KH 
ℎ!;I! Y8Z[!5  
 

3. Security Analysis  

In this section, we briefly discuss security analysis of the improved scheme. Our proposed scheme satisfies all the 
security services, which are discussed in [25]. 
 
3.1. Confidentiality  

Our designed multi receiver signcryption scheme uses a secrete key for encryption of message @ before sending to 
the multicast group. Suppose the adversary Д wants to gets the plain text @ from cipher text G then Д needs a secret 
key C. Therefore, Д calculates GH from equation (1), hence computing GH the adversary Д required KRH from 
equation (2) and  KH from equation (3). Thus computing KH is infeasible for the adversary Д and equals to solve the 
elliptic discrete logarithm hard problem. Hence, our designed scheme ensures the security requirement of 
confidentiality. 

GH = EPTU	C 
    	1
 
KRH = ℋ	KH
    	2
 
KH = D. <>?         	3
 

3.2. Integrity of Message  

For the integrity property, our proposed scheme uses hash function of a message like equation (4) before sending. 
Suppose an adversary  Д modifies in cipher text like as  G/ then the message is changed to @/, Therefore @ ≠ @/ 
&J ≠ J/. Thus in our designed scheme, it is hard for Д to change as  G/ and J as J/ because of one-way hash 
function collision resistance property. Moreover, the receivers group confirms the originality of plain text by using 
equation (5).  
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J =  ℋ	@
       	4
 
<6 =  A. W + J. V           	5
 

3.3. Unforgeability  

The designed multi-receiver signcryption scheme provides the security service of unforgeability. In our designed 
scheme, the adversary  Д cannot compute a forged signature for message. Hence, if an adversary Д generates a 
forged signature like (6). Therefore, the adversary required 56 from equation (7) and D from equation (8). Thus 
computing 56 and D are equaling to solve a two-time elliptic curve discrete logarithm hard problem, which is 
computationally hard for Д. 

A/ = 56 + J. D       	6
 
<6 = 56 ∗ e            	f
 

V = D. W                 	8
  
3.4. Authenticity  

Furthermore, our proposed scheme assures the security requirements of authentication. Therefore, in our designed 
scheme, the senders used their own private key by generating the signature. Hence, the receivers used equation (5) 
for authentication because of the sender private key associated with their public key. 
 

3.5. Non-Repudiation 

Moreover, in our designed scheme the sender cannot deny from the transmitted message to the receiver. Hence in 
the proposed scheme when dispute occur between sender and receivers group. Thus, the third party can easily prove 
its authenticity by using equation (5). Therefore, our proposed scheme provides non-repudiations property because 
the sender public and private keys are associated with each other.  
 

3.6. Public Verifiability  

Additionally, the designed scheme ensures a public verifiability property. Thus, in our designed scheme when the 
sender repudiates from the communicated message to the receiver then anyone can verify the message from the 
sender by using the following steps. 

� Verify the public key of signcrypter <6 
� Compute Ў= A. W + J. V            
� Compute <6 = Ў 
If the last step is holds then the message is from sender otherwise the message is not sent by the sender. 

 

3.7. Forward Secrecy 

Our designed scheme also provides forward secrecy property. This means that one of the sender private key is 
compromised; hence, the adversary Д still cannot recover the backward and forward messages. 
 

4. Computational Cost Analysis 

We compare our proposed scheme with Din [25] & Yang [21] and Han [16] schemes in terms of major operations. It 
is observed from [26] that the single modular exponential (MEX) take 220 ms and single elliptic curve 
multiplication take 83 ms. Therefore The generalized formula for reduction of computational cost is [27]: 
 

existing scheme − proposed scheme
existing scheme  

 
From this, we assume that if elliptic curve multiplication (ECDLP) consume 83 ms for single divisor multiplication, 
then hyper elliptic curve (HEDPM) consumes the half of elliptic curve such as 41.5 ms. 

 

Table 1: Comparative computational cost analysis for T receiver 
Participants Din [25] Yang [21] Han [16] Our scheme 
Sender T+1ECDLP T +1 MEX T +2 MEX T+1 HEDPM 
Receive 3 ECPM 3 MEX 2 MEX 3 HEDPM 

 

Table 2: % Computational Time Reduction in term of ms 
 No of  

receivers    
Din[25] Yang [21] Han [16] Our scheme Total reduction 

in % from Yang 

& Han 

Total reduction 

in % from 

Nizam  
5 747 ms 1980  ms 1980 ms 373.5 ms 81.13 % 50% 

15 1569 ms 4180 ms 4180 ms 788.5 ms 81.13% 49.74% 
25 2407 ms 6380 ms 6380ms 1203.5 ms 81.13% 50% 
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5. Communication overhead 

Communication overhead analysis is based on the NIST recommended security parameters size such that: for RSA 
|Y|  ≥  2.��m for ECC |n| ≥ 2.o�, |GH’|  q;5 for HECC |;| ≥ 2�� 280, |ℎ| =  160, |GH’| = 128. The communication 
cost for proposed scheme is |r| +  E|G?’|  + |ℎ| + |;| , Han [16] is |r| +  E |G?’| + |ℎ| +  E |Y|, yang [21] is E|r| +
 E |ℎ| +  E|n|q;5 =s; !� qt �25� su  |r| +  E |G?’| + |ℎ| + |n|. 
The generalized formula for reduction of communication cost is [27]: 
 

existing scheme − proposed scheme
existing scheme  

 
The communication overhead of proposed scheme is analyzed and compared with existing schemes in Table 3,4, 
while up to 72 % communication overhead decrease from Yang [21], Han[16] schemes and up to 8 %  from Din et 
al [25] scheme.  

Table 3: communication overhead 
Multi receivers schemes                                                                  Communication overhead 
Ours     |r| +  E|G? ’|  + |ℎ| + |;| 
Din [25] |r| +  E |G? ’| + |ℎ| + |n| 
Yang [21] E|r| +  E |ℎ| +  E|n| 
Han [16] |r| +  E |G? ’| + |ℎ| +  E |Y| 

 

Table 4: reduction in communication overhead 

 
6. DISCUSSION 

 
In literature a lot of public key infrastructure based multireciever signcryption schemes are available. All these 
schemes have more computational cost and communication overhead which is always a major concern. On the other 
hand, the inherent distributing secret key problem can be solving by RSA algorithm but again the main disadvantage 
of RSA is its higher computational overhead and communication cast. Neal Koblitz and Victor Miller in 1985 
invented a new scheme to overcome this drawback of existing scheme called Elliptic Curve (EC). Elliptic curve 
provides new arithmetic field for cryptography to enhance security level. This paper proposed multi-receiver 
signcryption scheme based on the hyper elliptic curve. The Hyper-elliptic Curve Cryptosystem (HECC) with 80 bits 
provide an equal level of security as compared with other cryptosystems like RSA with 1024 bit, elliptic curve with 
160 bit and other public key cryptosystems by using low resources. 
We compare our proposed scheme with existing scheme [16, 21,25] in term of cost. The cost is further categorized 
to computational cost and communication overhead. The computational cost can be computed in term of major 
operations like modular exponentiation, elliptic curve point multiplication and hyper elliptic curve point 
multiplication. Table 1 shows Comparative computational cost analysis for T receiver in terms of major operation. 
As MEX represents modular exponential, ECDLP means elliptic curve multiplication and HEDPM represent hyper 
elliptic curve divisor multiplication. Table 2 shows Comparative computational cost analysis for 5, 15 and 25 
receiver in terms of milli seconds. We investigate that MEX, ECDLP and HEDPM is high consuming operations in 
proposed and schemes in [16,21,25]. In average computational time, ECPM takes 83 ms and MEX take 220 ms 
under Infineon’s SLE66CUX640P security controller [26]. For single divisor multiplication hyper elliptic curve 
(HEDPM) consumes the half of elliptic curve such as 41.5 Ms. Thus from table 2 we conclude that our proposed 
scheme decreases in computational cost from [16,21] is about 81.13 % and from [25] about 50%. 

No of  

receivers 

Din [25] Yang 

[21] 

Han [16] Our scheme Total reduction in % 

from yang  

Total reduction 

in % from Han 

Total reduction in 

% from Din  

5 1024 
+640 
+160 
+160 
=1984 
kb 

5120 
+800 
+800 
=6720 kb 

1024 
+640 
+160 
+5120 
=6944 kb 

1024 
+640+80+80=1
824kb 

72.85kb 73.73kb 8.06kb 

15 1024 
+1920 
+160 
+160 
=3268 kb 

15360 
+2400+2
400=201
60kb 

1024 
+1920+1
60 
+15360 
=18464 
kb 

1024+1920+80
+80=3104kb 

84.60kb 83.18kb 5.01kb 
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Communication overhead represents the extra bits transmitted during communication excluding original message. 
NIST recommended security parameters size such that: for RSA |Y| ≥  2.��m for ECC |n| ≥ 2.o�, |GH’| q;5 for 
HECC |;| ≥ 2�� 280, |ℎ| =  160, |GH’|= 128. Table 3,4 shows the comparisons in terms of signcryptext size of [16, 
21, 25] and proposed scheme for 5 and 15 receiver. The communication cost for proposed scheme is|r| +  E|G?’| +
|ℎ| + |;| , Han [16] is|r| +  E |G?’| + |ℎ| +  E |Y|, yang [21] is E|r| +  E |ℎ| +  E|n| and Din et al [25] is 
|r| +  E |G?’| + |ℎ| + |n|. The generalized formula for reduction of communication cost is	existing scheme −
proposed scheme
/	existing scheme
. To be very clear the generalized formula of communication cost reduction 
from [21] of proposed scheme isE|r| +  E |ℎ| +  E|n| − |r| +  E|G?’|  + |ℎ| + |;|
/	E|r| +  E |ℎ| +  E|n|, 
from[16] |r| +  E |G?’| + |ℎ| +  E |Y| − |r| +  E|G?’|  + |ℎ| + |;|
/|r| +  E |G?’| + |ℎ| +  E |Y| and from [25]  
|r| +  E |G?’| + |ℎ| + |n|  − |r| +  E|G?’|  + |ℎ| + |;|
/|r| +  E |G?’| + |ℎ| + |n|.  
Thus the communication overhead comparisons is concluding from Table 3, 4, while up to 72 % communication 
overhead decrease from Yang [21], Han [16] schemes and up to 8 %  from Din et al [25] scheme.  
 

7. Conclusion  

In this paper, we have proposed a new scheme namely multi-receiver signcryption scheme based on the hyper 
elliptic curve. The proposed scheme provides a scheme for the small resource devices e.g. mobile phone, PDA, 
Pager and sensors etc. because of the hyper elliptic curve small parameters size. Furthermore, the proposed scheme 
meets all the security requirements. Moreover, it reduces computational cost about 81.13 % from Yang [21], Han 
[16] and up to 50 % from Din [25]. It also decreases up to 72 % communication overhead from Yang [21], Han [16] 
schemes and up to 8 % from Din [25] scheme.  
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ABSTRACT 
 

The demand of internet is increasing day by day and web server receives millions of hits per day. To manage these 

raising demands high performance web servers are required. Multithreading is the elementary approach used in web 

server to achieve high performance and handle number of requests from clients. The existing scheme which is 

distributed frequency based optimization strategy DFBOS cannot distribute thread pools on the basis of service 

times due to this starvation occurs. When starvation occurs it decreases response time and increases wait time. The 

research aims is to explore the implementation of multiple thread pools based on distribution of service times to 

avoid starvation and achieve concurrency in server site. For comparing both strategies we have used a simulator 

named as Thread Pool Tester TPT which is a JAVA based simulator and it has shown that proposed strategy is much 

better than the existing DFBOS. The analysis shows that proposed scheme is increases the response time and 

reduces the wait time. 

KEYWORDS: Thread Pool Allocator, Slave Listener, Request Listener, Concurrency, Thread Pool, Multithreading, 

Threads. 

 

1.INTRODUCTION 

 

To achieve concurrency at server side application we use multi threading. In similar programs various activity can 

be processed in multithreading. Multi threading execute multiple process in multiple CPUs, therefore provide 

enhance application retort. 

Mostly used techniques to increase throughput of CPUs is multithreading. Thread-pool administration is considered 

one of the challenging job in this method since it require sufficient numbers of thread in the thread-pool tuning 

system which can provide better responsive time and soaring utilizations of scheme possessions [14].  

Multithreading construction used systems resource competently and as well as provides multi processor architecture 

hence it has become the supreme option for execution of server side applications. Although require run times 

process of memory allotment and de allotment for threads creation and distortion [10].   

Thread pool and thread per request is the most commonly used multithreading architecture. The both architecture 

has its own advantage and disadvantage. Now we are explaining it briefly as following.  

In thread per request architectures for every client request a thread is created. After the completion of request the 

thread is destroyed. The advantages of these architectures are that it is easily to implement as compare to other 

architecture. This strategy can be used for task which has extensive running time like database query which is 

coming from a number of users on different servers. The drawbacks of this strategy are that it consume system 

properties if continue numbers of customer are convey demand to server.     

In thread-pool architectures thread are generated in the initial stage of thread-pool-system. That structural design is 

beneficial for ORBs in which numbers of resource can be utilized by OS and kept initially. In this strategy request is 

processed continuously although if the numbers of request on server surpass then the existing thread in the pool then 

the exceeding task has to stay for execution in the queue. The request may be either in ready or in waiting condition. 

The benefit of this strategy in multi-threading architectures is that it is simple to execute. The drawbacks of this 

strategy are unnecessary framework changing and synchronization complexity. Although threads pool as compare to 

thread-per-request architecture enhance system throughput and decrease reaction times for users [2].  

 

1.1. Consequence of Implement Multiple Thread Pools Based on distribution of Service Times for DFBOS 

The existing strategy DFBOS equally is distributed the request among the different node’s Increase the node’s 

performance through the load balance mechanism. In DFBOS they cannot distribute thread pools on the basis of 

service time. In DFBOS starvation can occur which decrease the performance of system.    
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In Our proposed strategy we can implement Multiple Thread Pools Based On distribution of Service Times for 

DFBOS, Which can avoid the starvation and also improve the performance of the system. Research question for the 

proposed scheme is as under. 

i. How to remove starvation of short tasks in a Multiple Thread pool environment? 

 

1.2. Assessing Effect of Implementation of Multiple Thread-Pools Based On distribution of Service-Times for 

DFBOS 

For using the effect of implementation of multiple thread pools based on distribution of service times for DFBOS, 

we use the following methodology. 

i. Reuse the current link queue of JAVA 5 for Implementation of Multiple Thread Pools Based On 

distribution of Service Times for DFBOS. 

ii.  Request counter can be used for CAS code arrangement for shared resources. 

iii.  Code can be constructed for Implementation of Multiple Thread Pools Based On distribution of Service 

Times. 

iv. For performance association we use the simulator named as thread pool tester which is based on java 

applications for our proposed strategy that is the implementation of Multiple Thread Pools Based On 

distribution of Service Times with existing strategy DFBOS. 

 

2. RELATED WORK 

 

In [1] developed a thread pool system which consists of stable number of threads in the pool. In this thread pool at 

the start the thread per request replica are used. They consist of queue in which the incoming requests from clients 

are inserted in first in first out order (FIFO). The threads which are exist in the thread pool pick up these request and 

when the number of request are increased then the available threads in the pool, then more threads are generated in 

the thread pool until it reached to the soaring water mark , and then no more threads can be created.      

In [3] provide COBRA stipulated multithreaded ORB foundation thread pool system. COBRA is an object oriented 

atmosphere which can propagate over the computer network for computing. The numbers of threads in the thread 

pool are fixed and the threads are used to process the incoming client’s requests. The request can be received from 

different users over the network and it can process continuously. The extra request from clients can be stored in 

queue and it can be executed when the threads are variables. 

In [5] they both present a thread pool for COBRA real time requirements. On the other hand when the numbers of 

request are increased at higher level than the thread pool cannot grow further called the high watermark, the thread 

pool in which the number of thread cannot grow further is called bounded thread pool. In real time COBRA thread 

pool the threads giving the prioritization that is the threads can be divided into partitions.                          

In [6] present the thread pool for internet of things (IOT), they can socket the server to handle the simultaneous 

clients request on server. The communication layers generate the large numbers of threads to process the 

simultaneous incoming request from users. This thread pool model creates two pools to handle the large number of 

request one pool for the incoming clients request the other for the processing of request.              

In [7] presented a thread pool model for energetically determine the best possible thread pool size and they can used 

the heuristic techniques. They can examine the interior attributes of thread pool system and they can also observe the 

performance of thread pool model by using various multithreaded structural design. In this thread pool model they 

can calculate the average idle time (AIT) of the requests. The average ideal time is calculated after the completion of 

five tasks, and the increase the thread pool size after the execution of five tasks then the average ideal time is 

increased by one percent. Without any justification they can used the different values in algorithm.                 

In [8] proposed a thread pool model in which the threads are borrowed for other pools, and they can use the heuristic 

computations. The measured the average ideal time for those jobs which have in waiting state after about 20ms, then 

he compare the average ideal time for all threads which are in waiting queues and then from the less thread pool 

system they can get borrow. Here they can measure the average ideal time of the waiting threads but they show the 

lower performance.       

In [9] proposed a thread pool system for online server applications. For proficient resource consumption they can 

use some extra factors in the thread pool system to adjust the pool size. They can calculate the average wait time of 

the queue request and increases the thread pool size at the extend when the wait time become turn down.  The 

drawbacks of this paper is lower response time recorded by clients and when they can measure the average ideal 

time then the ready queue become padlock.       
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 In [10] proposed the most favorable size for thread pool model. For efficient threads organization they can used the 

numerical examination and the can calculate the most favorable pool size by using the arithmetical and numerical 

calculations. To measure the favorable pool size they can use the thread background control time and creation time 

of thread. The drawbacks of this paper are it is difficult to measure the current parameters at kernel level and still it 

can’t be measured by any web server.       

In [11] presented a method which can be used for analyzing and assigning the resource management called model 

fuzzing. They can also calculating the output criteria at different stages, and also analyze the concurrency level for 

different numbers of threads. They can use the model for analyzing the concurrency level by using different 

parameters. They can record the different alternatives of the current working system and the remaining alternatives 

and then compare with each other and provide the performance of the system. They can predict that the workload of 

the incoming and outgoing requests demonstrate diverse kind of attribute at diverse times, which is concluded a 

wrong prediction. 

In [12] proposed gaussian division for manipulating prospect guess. the request are coming the thread pool creating 

the threads automatically and when the numbers of request are decreased then it delete the threads automatically 

means that the thread pool system work dynamically. The prediction is unsuccessful at high and low request rate.          

In [14] presented a guessing system named as narrative tendency exponential moving average system (TEMA) to 

elaborating the EMA. They want to avoid the duplication of threads from EMA, by using arithmetical hypothesis 

they can calculate the rate of change of threads in the thread pool by prediction.  

In [15] proposed a thread pool model for cluster atmosphere. They can use for calculating the concentrated requests. 

In this model we have to add more machines in the cluster, there is no need of cluster alteration. For the efficiency 

of thread pool they can use the load balancing algorithm. The drawbacks of this system are to load balance between 

the different nodes, and also added the new nodes.       

In [16] proposed a thread pool model for disperse cluster atmosphere. The give the idea of perpetrator service which 

is disperse and which process a submitted task and control it by using mobile controller. The thread pool system 

consists of threads which is independent of each other and executed within pool. Here they can use load balancing 

by using mobile controller. The drawbacks of the paper are there in no archetypal confirmation.        

In [17] proposed a thread pool model called FBOS. Which compute the incoming client’s requests, and it can 

decrease or increase the thread pool system automatically when the requests are coming. They can calculate 

different parameters such as response time, wait time and turnaround time of the request. The drawback of this paper 

is that they can use the locks which can slow the performance of the system.         

In [18] proposed a thread pool system which can distribute the load among different node by using the load 

balancer, the drawbacks of this paper is that they cannot distribute the thread pool on the basis of service time due to 

which starvation occurred. 

 

2.1. The drawbacks of the existing system 

i. The can only distribute the work load among the different. 

ii. They cannot distribute the thread pool on the basis of service times. 

iii. Starvation occurs which can decrees the performance of the system. 

iv. Context switch and synchronization overheads. 

To overcome the drawbacks of the existing DFBOS we implement multiple thread pools based on distribution of 

service times to avoid starvation and achieve concurrency in server site. 

 

3. MATERIAL AND METHODS 

 

In this section we will discuss about the proposed system named as implementation of multiple thread-pools based 

on distribution of service-times. 
 

3.1.Assumption for Thread Pool System 

i. Threads have the same precedence in the thread pool. In thread pool system each thread consumes the same 

amount of CPU time. In thread pool system there is no classification of clients i.e. client or supervisor, every clients 

have the same priority in the thread pool system.  

ii. In our proposed strategy we can implement Multiple Thread-Pools Based on distribution of Service-Times for 

DFBOS. This can avoid the starvation and improve the performance of the system. 
 

3.2. Existing DFBOS Scheme 

In figure 1 shows the existing scheme i.e. DFBOS (Distributed Frequency Based Optimization strategy) it consists 

of job in queue which stockpiles requests coming from user side and hold by a dynamic job in queue. This strategy 
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is used for first in first out (FIFO) data structures in which the requests are entered from one site and taken from 

other site of the queue after the execution. After the job in queue the request is hold by load balancer thread pool 

consists of threads which are used to fulfill the client’s requests. Load balancer thread pool is connected to 

distributed slave server thread pool.  When the requests are coming from users the load balancer thread pool divides 

the load equally to itself and also to the distributed slave serve thread pool. It can distribute the same workload 

among the slave nodes. After the completion of task it can be store in job out queue. Through the load balancer 

mechanism every node shows its performance. Load balancer divides the workload among the different nodes 

through the help of global table, listener and register.  

Listener is the pathway from loader balancer to the other slave node, and also it detects the new incoming task which 

is coming from user. It also sends demand to load-balancer for the addition or removing of new node. If new node is 

added to the load-balancer then it added them to the register and calls to global table. 

Register are used for the registration of new node when the listener listen about the addition of new to the load 

balancer. Then it call to the global-table for the verification of new node added or not, if the new node is added to 

the load balancer then the global table generates a specific IP for the already added node.                                       

Global table consists of IP’s of all nodes that are connected to the loader balancer, if the nodes are added or removed 

from load balancer it can maintain the IP’s of that nodes. It can update the IP’s of nodes.     

The drawbacks of the existing method are that they can only distribute the work load between the various nodes 

without considering service times, in the results of that it occurs starvation .i.e. if we have different nature of jobs 

such that light and heavy weight if the heavy weight job acquire the CPU then the light weight job may wait until 

the processing are finished. To avoid starvation we can introduce a new technique in the next section i.e. 

implementation of multiple thread-pools based on distribution of service-times.   

 
  

Figure.1: Task Distribution without considering service time in DFBOS 

 

3.3. Implementation of Multiple Thread-Pools Based on Distribution of Service-Times 

Before the start of proposed scheme, first we discuss the limitation of existing strategy that they can distribute the 

work load through load balancer among the different nodes without considering service times in the result of which 

the starvation occurs. Figure 2 shows the implementation of multiple thread-pools based on distribution of service-

times for DFBOS in which we can distribute the thread pool based on distribution of service times. In this scheme 

we can use the different nature jobs that is light and heavy weight jobs e.g. if we have a jobs which processing times 

is 100ms and the other one which have 200ms if the 200ms job acquires the CPU then the 100ms job will wait for 
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200ms for other jobs and 100ms for itself processing time then here the starvation will occur. To avoid starvation we 

can divide the thread pool in to low service time thread pool (100ms) and high service time thread pool (200ms). For 

validating our strategy we can use a simulator named as thread pool tester (TPT). TPT consist of two main agents 

that are client tire and the server tire. In server tire we can install the simulator and then embed our proposed thread 

pool. Before the addition of any clients we can run the main server switch for offline workload profiling table. And 

store they require workload in workload profiling table. The status of jobs is non active initially. After WP table we 

can initiate the slave listener for checking the new node if they can detect the new node then they can update the 

thread pool table. Initially we have only one thread pool in TP table i.e. local pool, the slave listener work 

continuously for detection of new node. After the TP table we can initiate the request listener and it work 

continuously for detection of new request from nodes, if they can detect the new jobs then they can check it in 

workload profiling table for their service times and then send it to the required thread pool. In proposed scheme we 

can used two nature of jobs i.e. 100ms and 200ms, and also we can used the two pools one for 100ms and the other 

for 200ms.The proposed scheme improves the performance of system.   

                 

 
 

Figure.2: Block Diagram for Proposed Scheme 

 

The proposed strategy is consisting of numerous classes. Here we can introduce the factors that are used in our 

proposed strategy one by one. 

 

Offline Workload Profiling Table: WP table is used to store the service time, status and the thread pool of jobs. 

Before the addition of any node we can run our main switch for storing the service times of jobs in WP table. 

Initially, the status of every job is non active and they can reside in local pool. Initially we have only two types of 

jobs that are 100ms and 200ms. When they request listener detect the jobs from the node, then they can check it in 

WP table for their service time and then sent it to the required pool. After the detection of jobs its status will become 

active and also its thread pool will be changed in WP table. The jobs are in sorted order in WP table, Workload 

Profiling table as shown bellow: 

 
Jobs  Service Times Status  Thread Pool  

Job1  100ms  Non active  1 

Job2  200ms  Non active  2 
 

Table.1: Offline Work Load Profiling Table 
 

Thread Pool Table: TP table consists of pools. Initially it consists of one local thread pool and when the new server 

are add to the system it can also added a separate pool for it. We can also check that thread pool is stable or not. TP 

table is demonstrated as follows. 
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Pool IP Stability 

   1 Local host Yes 

   2 192.48.45 Yes 
 

Table.2: Thread Pool Table 

 

Slave listener: Slave listener listens the port thoroughly for new node if the new node is detected then it update the 

thread pool table and then passes it to the thread pool allocator. It can add new thread pool in the TP table. 

Request Listener: Request listener listens the incoming jobs from the clients thoroughly. When the jobs are 

detected it can update the work load profiling table and pass it to the thread pool allocator. Then the TP allocator 

allocates the thread pool for the new incoming jobs on the basis of service times. 

Thread Pool Allocator: The main agent of our proposed scheme is the TP allocator. It can call from two sides that is 

slave listener and from request listener. The TP allocator performs three main functions. It can reallocate the thread 

pool in work load profiling table. Second it can add a new thread pool in thread pool table when the new slave nodes 

are detected. The last one it can send a job to a specific thread pool when the incoming requests are detected. 

Local Thread Pool System: The object of this class is initiated first. Our overall thread pool system is represented by 

this class. The object of this class initializes a whole system which is important for our thread pool system. When 

scheme starts it can create an instant of job-in-queue which can store the incoming user’s request. When the user 

requests are coming for the first time it can process it in the default thread pool and also store its value in log table for 

further use, when the requests are for the first time from user it can also check it in log table for finding its processing 

time. If the same job is processed, before it can then send it to the required thread pool for further processing.    

      

a.  Main Server Algorithm Flowchart 

When the main switch server are started for validating the proposed scheme it can initiate the work load profiling 

table for storing the service time, status and pool of the jobs. Then it can initiate the thread pool table. When the new 

node is added to the main server, it can add the new thread pool for it in TP table. The TP table updates 

continuously, it inserts new slave server. It starts the thread pool table which has only one local thread pool, which 

relates to the main server switch. After TP table it can launch slave listener for detecting the new slave node 

thoroughly. If they detect the new slave server then it can add a new thread pool for it in TP table. At second last it 

can launch the request listener for detecting the new request from clients thoroughly and can update the. At last the 

main server can initiate the local pool. WP table and then passes it to the TP allocator.  
 

 
Figure.3: Main Server Algorithm Flowchart 
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b. Slave Listener Algorithm Flowchart 

It starts the slave listener launch for detecting the new slave nodes; if they can’t find the new slave node then it can 

search for it thoroughly. If they can detect the node then it can then it can check that is new are old. If they are not 

new then it can read the signal and update the stability in TP table and again listen for node. If the node is new then 

it update the thread pool table and add a new thread pool in TP table and then it can run the thread pool allocator for 

the allocation of thread on the basis of service times. It lasts the command goes back for detecting the new nodes. 

 

 
Figure.4: Slave Listener Algorithm Flowchart 

 

c. Request Listener Algorithm Flowchart 

Request listener is run to listens the new jobs from the clients thoroughly and then it updates the workload profiling 

table and passes the job to thread pool allocator for allocation of jobs on the basis of service times.  

 

 
 

Figure.5: Request Listener Algorithm Flowchart 

 

d. Slave Pool Algorithm Flowchart 

At the start of the slave node is connect by giving the IP of the main server. Then it can listens the request from the 

TP allocator if they cannot detect request it can listens continuously for request if detect the request then they check 

the stability if stability is no then send stability off to main server. And check the stability continuously until the 
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node become stable and then send stability on message to the main server and listen for new node. If the node is 

stable then execute jobs. 

 
Figure.6: Slave Pool Algorithm Flowchart 

 

e. Thread Pool Allocator Algorithm Flowchart 

The main object of our proposed scheme is the thread pool allocator. It starts the TP allocator called by slave 

listener. If they can detect the new node then they can update the work load profiling table and can also add a new 

pool in thread pool table, and then it can divide the incoming request from the node by using the formula (Compute 

n = Active Jobs / Numbers of Pools). If new node is not detected then thread pool allocator is called by request 

listener if the new incoming jobs are not new means the jobs which are coming from nodes are already stored in 

work load profiling table. Then it select the job by indexing and then check the stability of the node if the node is not 

stable show the message that server is busy. If the node is stable then send job to the pool and exit. If the request 

listener detects the new job then they can distribute it by using the formula (Compute n = Active Jobs / Numbers of 

Pools).If the work load profiling table has more numbers of jobs then the thread pools, they can select the n number 

of jobs from WP table and send it to the next pool in TP table. If the entry is null in TP table then it goes back 

pointer in TP table. If the entry is not null then it checks that all jobs are sorted if yes then exit otherwise they can 

select the n number of jobs from WP table and can assign it to the next thread pool in thread pool table.  
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Figure.7: Thread Pool Allocator Algorithm Flowchart 

 

3.4 Performance Metrics 

For analyzing our proposed strategy i.e. implementation of multiple thread pools based on distribution of service 

times with existing strategy DFBOS we use various performance metrics. In this section we will discuss these 

performance metrics one by one below. 

a. Throughput 

The number of jobs which can be completed in one second are called throughput. 

b. Response Time Of Jobs 

The duration from the submission of jobs is to the completion of jobs and provides the required outputs are called 

the response time of jobs.  

c.  Thread Pools 

Thread pools represent the number of running threads in the pool; in our proposed strategy we use the default thread 

pool, high service times and low service times thread pools.   

d. Wait time 

The interval which jobs spent in ready queue, the proposed scheme will minimize the wait time to achieve maximum 

performance. 

4.Analyses 

In this section we will discuss about the imitation atmosphere that we have used for validating our proposed thread 

pool system.  

4.1.Thread Pool Tester 

We use JAVA based simulator for examining dissimilar requests from clients to achieve the required performance in 

our proposed scheme. We load the proposed scheme i.e. implementation of multiple thread pools based on 

distribution of service times for DFBOS on a simulation environment named as Thread – Pool - Tester [17] 

generally known as TPT. Two agents combine together in Thread Pool Tester that is client and server. On different 
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machine we run these both agents the machines have Intel core i5 which have four cores. The basic diagrammatical 

representation of our thread pool tester is shown in figure 8. 

 

 
Figure.8: Graphical representation of simulator 

 

a. Production of Load 

The server has assembled according to the load generation having Poisson division 100λ. We have generated the 

two types of jobs that are 1kb and 10kb accordingly. Frequencies of each job are 50% that is 50 % for 1kb and 50% 

for 10kb. Response time of 1kb job is 100ms and 10kb job is 200ms. The cumulative load on the server as shown in 

figure 9. 

4.2. Imitation Atmosphere 

For validating our strategy we are performing simulation based environment which consist of three machines, one 

for server and one for client. We have used Microsoft Window 10 in server machine and Microsoft Window 7 on 

remaining two systems. The server node is Intel ® CoreTM i7 and the remaining two nodes are Intel ® CoreTM i5 

processors. The main memory of the server node is 8GB and the other two nodes are 4GB. We have performed 

simulation for one minute according to the load generation having Poisson distribution 100λ. We have generated the 

two types of jobs that are 1kb and 10kb accordingly. Frequencies of each job are 50% that is 50 % for 1kb and 50% 

for 10kb. Response time of 1kb job is 100ms and 10kb job is 200ms. The cumulative load on the server as shown in 

figure 9, we can use the same load generation for existing and proposed strategy and the consequences are plotted 

from simulation which can be discussed one by one in the next section for analysis.   

 

4.3 Analysis & Results 

This sector we will discuss the contrast of existing scheme with proposed strategy. We can compare the proposed 

scheme that is implementation of multiple thread pools based on distribution of service times with existing strategy 

DFBOS on the basis of response time and wait time statistics. 

Our proposed strategy can divide the thread pools based on distribution of service time which cannot be considered 

in DFBOS they can only balance the load on nodes. In proposed strategy we can divide the thread pool in low 

service time and high service time thread pools accordingly. We can use the workload by Poisson distribution that is 

100 λ. The client node can send two type of job that is 1kb and 10kb. The response time for 1kb job is 100ms and 

10kb job is 200ms. We can store the 100ms job in low service time thread pool and 200ms job in high service time 

thread pool. After dividing the thread pool on the basis of service times the simulator can generate the graphs for 

wait time and response time and then we can compare the both strategies.         

Figure 9 represents the load generation for both scheme. X – Axis represents time in seconds and Y – Axis 

represents number of requests. We can use the same load generation of 100 λ. We can perform the load generation 

for one minute. 
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Figure.9: Load generation on server 

 

Figure 10 represents the contrast of response time of fulfill task by both strategies.  

X - Axis shows the responses/ jobs and the Y - Axis shows the responses time in milliseconds for both strategies. 

From current graph we can analyze that proposed strategy provide better responses then the existing DFBOS 

strategy.      

 
Figure.10: Performance comparisons of response times 

 

Figure 11 represents the comparisons of response time statistics for both strategies in percentile. X - Axis represents 

the response time in percentile and Y - Axis represents the values in milliseconds. Proposed scheme has increased 

the response time for 50 percentile is 14% and for 90 percentile is 13% as compare to existing scheme. 
        

 
Figure.11: Performance comparisons of response times statistics 

 

Figure 12 represents the comparisons of wait time for both schemes. X-Axis represents the responses / jobs and Y-

Axis represents the wait time in milliseconds. Graph shows that proposed scheme has better wait time than existing 

scheme.    
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Figure.12: Performance comparisons of wait times 

 

Figure 13 represents the comparisons of wait time statistics for both strategies. X - Axis represents the average wait 

time and Y - Axis represents the value of wait time in milliseconds. Graph shows that the wait time of proposed 

strategy is 1 millisecond and the existing scheme is 6 milliseconds. 

 

 
Figure.13: Performance comparison of wait time statistics 

 

5.Conclusion 

The proposed strategy can implement multiple thread pool based on distribution of service times for distributed 

frequency based optimization strategy DFBOS to avoid starvation and achieve concurrency in server site. In our 

research work we can divide thread pool on the basis of service time into low service time and high service time 

thread pool in distributed environments.  

For comparing both strategies we have used a simulator named as Thread Pool Tester TPT which is a JAVA based 

simulator and it has shown that proposed strategy is superior then DFBOS.  

From our analysis we have concluded that the response time of our research work is worse than the existing DFBOS 

i.e. for 50 percentile the response time is 14% and for 90 percentile the response time is 13%. The analysis can also 

conclude that the wait time of proposed strategy is less as compare to the existing DFBOS i.e. wait time of proposed 

strategy is 1ms and existing scheme is 6ms. 

 

6. Outcome of the Study 

• For 50 percentile the response time is 14%. 

• For 90 percentile the response time is 13%. 

• Wait time of proposed strategy is 1ms and existing scheme is 6ms. 

• Avoid starvation for low service time jobs. 

7. Future Work 

In future we can elaborate our research work to sensor thread level in distributed thread pool environments.  
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ABSTRACT 

 

There are countless approaches that can be engaged by lecturers to enhance students’ learning. Cooperative 

Learning (CL) is one of the approaches that can encourage social interaction and promote active learning among 

the students at the same time. CL is able to provide opportunities for students to work together and learn from 

each other in order to achieve common learning goals. This paper studies the effectiveness of cooperative 

learning in enhancing students’ learning skills. A hypothesis is proposed that there is a significant difference 

between individual learning group (control group) and cooperative learning group (experimental group) for 

students’ development of critical thinking skills. Pre-experimental design is used and the data are collected from 

40 students from a university in Pahang. Findings obtained reveal that there is a significant difference between 

the control group and the experimental group for the skills mentioned earlier. The findings are hoped to 

encourage lecturers to promote CL in classroom teaching in order to better help the students, especially the low 

competent ones to achieve learning goals in the classroom. 

KEYWORDS: Students’ Learning, Cooperative Learning, Individual Learning, Critical Thinking. 

 

INTRODUCTION 

 

In line with practicing communicative language teaching (CLT) to enhance learners’ ability to acquire 

language, cooperative learning (CL)which is also known as collaborative learning has received renewed 

interests since the past decades. The use of cooperative learning approaches has become an alternative to better 

help the students, especially the low competent ones to achieve learning goals in the classroom [5]. In [5] points 

that “the belief about learning is that cooperative behaviour is stimulating not only socially but also 

intellectually, and hence that tasks requiring social interaction will stimulate learning”.  

There are several developers of cooperative learning theory, yet the most well-known ones would include 

Robert Slavin, Roger and David Johnson and Spencer Kagan[6] They have also introduced several structures or 

approaches to cooperative learning, for example, Slavinis associated with Student Team Achievement Division 

(STAD) while in Kagan develops a structural approach [7]. 

 

LITERATURE REVIEW 

 

What is Cooperative Learning? 

In practical term, Slavin; Sharan et al (as cited in Nunan, 1992) define cooperative learning as “students 

working together to achieve common learning goals” [6]. The social interactions involved could be as simple as 

having the students in pairs to discuss a reading text or assigning them in groups to complete a project paper. 

Each team member is responsible not only for his or her own learning of what is taught but also in helping other 

teammates to learn, thus creating a better learning environment. All members of the team work together on the 

assigned task until everybody successfully understands and completes it. According to Wang (2001), 

“cooperative learning is a system of teaching strategy which promotes the students in cooperating in a 

heterogeneous group towards a common goal and are rewarded according to the success of the group”[8].  

Table 1provides a summary of differences between individual and cooperative learning, as claimed by 

Kohonen (1992) [4]. 

 

Table 1: Individual learning versus cooperative learning [4]   
Individual Learning Cooperative Learning 

• Students work alone on their own sets of materials. 

• Students work at their own speed. 

• Achievements are evaluated on a criterion-referenced basis. 

• Students perceive that their achievement is unrelated to what 

other students do. 

• Learners work together to accomplish shared goals. 

• Students are motivated to work together. 

• Achievements are evaluated on a criterion-referenced basis. 

• Positive interdependence among learners. 
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Does Cooperative Learning Really Work? 

Johnson & Johnson; Johnson et al & Slavin (as cited in Biehler & Snowman, 1997) agree that “cooperative-

learning methods have proven effective in increasing motivation for learning and self-esteem, redirecting 

attributes for success and failure, fostering positive feelings towards classmates, increasing performances on 

tests of comprehension, reasoning and problem solving” [3]. There are several benefits which students are able 

to gain such as benefits on motivation, achievement and social relationship when they have mastered some 

aspects of cooperative leaning and are comfortable working with their peer’s experience. 

1. Benefits on motivation: Cooperative learning supports learners to be more motivated in their learning. 

Slavin (as cited in Biehler & Snowman, 1997) found that “cooperative learning produced bigger 

increase in some aspects of self-esteem than the noncooperative method with which it was compared” 

[3]. As the students work together in the group, the help received from the more competent learners 

would make the weaker learners to be more motivated to accomplish the task assigned to them. 

2. Benefits on achievement: Many researches have shown that cooperative learning techniques promote 

student learning and higher academic achievement. Slavin (as cited in Biehler & Snowman, 1997) 

found that in several studies, “students in cooperative-learning groups scored about one-fourth of a 

standard deviation higher on achievement test than did students taught conventionally” [3]. 

3. Benefits on social relationship: Students would also develop skills in oral communication, as well as the 

interpersonal skills and responsibility. The learners would become closer to the other group members as 

they work together to accomplish certain goals. Biehlerstates that “in some students the relationships that 

were formed were deemed to be quite strong”[3]. 

 

The purpose for this study is to examine the effectiveness of cooperative learning namely group work, in 

enhancing students’ drill-and-practice skills and critical-thinking skills. In order to explore the significance of 

individual and group scores for the items tested, the researcher posited the following research question: There is 

a significant difference between individual learning group and cooperative learning group for students’ 

development of critical thinking skills. 

 

 METHODOLOGY 

 

This research employs a quasi-experimental design, which is the static group comparison design. Two 

groups of sample were formed. The group that received treatment was compared with the group that did not 

receive treatment. A convenient sampling was done and the sample was chosen from two groups of students in 

Applied Science Faculty, enrolled in the English for Academic Purposes (BEL311) course. A total of 40 

students participated in this study with 26 participants were females and 14 were males. The participants were 

then randomly divided into two groups; control group and experimental group. 

In the experimental group, the participants were then assigned to ten smaller groups with two students per 

group. This group size was selected because according to [4], “cooperative learning teams are deliberately 

heterogeneous and consist of two or four members”. On the other, in the control group, the participants were 

expected to work individually.  

Initially, the researcher delivered the same instructions to both groups. Then, the participants were given 

two reading texts and a worksheet. The researcher explained that the participants needed to read the texts and 

later worked on the worksheet. The worksheet contained one question where the participants needed to write an 

essay on a given topic by summarising, paraphrasing and synthesising information from the two given passages. 

20 participants were randomly assigned to the individual learning group (control group), while the other 20 

subjects were assigned to cooperative learning group (experimental group). The two groups worked 

simultaneously in separate classrooms and they are given I hour and 30 minutes to complete the task. 

In the individual learning group which was the control group, the researcher repeated the instructions to the 

students. The students then worked on the reading texts by themselves at their own pace. Then, the students 

were asked to work individually on the worksheet. The students were given one hour and 30 minutes to work on 

the task. 

For the cooperative learning group (experimental group), the reading texts was divided between the 

members of each group and each participant in the group would read and understand his or her own section. 

They were also asked to summarise and paraphrase the information from the texts that would later be used in the 

essay. Later, they would regroup and share their reading with their partners in the group. Aronson et al (as cited 

in Olsen & Kagan, 1992) identified this structure as Jigsaw 1, the original variation of Jigsaw structure as it 

“assigns different materials to students” [7]. The group members then worked together on the same worksheet as 

given to the control group. 

The reading texts used in this study were adapted from the past semester final examination paper for 

English for Academic Purposes (BEL311) course. The post-test (the worksheet) was designed to measure 

students’ understanding on the text and their ability to analyse, synthesise and incorporate relevant information 
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from various secondary sources. According to [1], the items belonged to the knowledge, comprehension and 

application classification of Bloom’s Taxonomy were categorised as ‘drill-and-practice’ items and the items that 

belonged to synthesis, analysis and evaluation classifications of Bloom’s Taxonomy were categorised as 

‘critical-thinking items’. The task given to the students involved the domains of comprehension (summarise and 

paraphrase the information), analysis (analyse the information) and synthesis (synthesise and incorporate the 

relevant information in the essay). Therefore, this task applied both ‘drill-and-practice’ and ‘critical thinking’ 

skills. 

The Statistical Package for the Social Sciences (SPSS version 22.0 for Windows) was utilized to analyse 

the quantitative data gathered from the worksheet. The statistical analysis method included the use of frequency 

distribution tables of the variables on the worksheet to get an overall picture of how the participants responded 

to the question. To further support the quantitative data, this study also gathered qualitative data through written 

comments given by the participants of experimental group on their learning experience. 

 

RESULTS AND DISCUSSION 

 

In order to identify students’ performance in the post-test, descriptive statistics was used. The means and 

standard deviation (SD) of both control and experimental groups were compared. The post-test ratings of both 

groups were also analysed and tested against a significance test of p<0.05 to determine if the means of both 

groups were significantly different. Meanwhile, the qualitative data gathered through the written comments were 

analysed using hand analysis. Findings for the main data set were shown in Table 2. 

 

Table 2: Comparison of means and SD of students’ scores of the post-test. 
Sample Subject (n) Mean SD 

Individual learning group (control group) 20 11.60 1.56 

Cooperative learning group (experimental group) 20 17.45 1.43 

 

Table 2 shows the descriptive statistics of students’ scores of the post-test. The mean score for individual 

learning group that is the control group was 11.60 as compared to the cooperative learning group (experimental 

group) which scored 17.45. The standard deviation (SD) of the experimental group also showed smaller value 

(1.43) than the standard deviation of the control group (1.56). This showed that the standard deviation of 

experimental group is better than the control group. Hence, to determine whether there was a significant 

difference between both groups’ scores, independent samples t-test was applied. 

However, before the t-test could be applied, test of normality had to be done by using Kolmogorov Sminov 

Normality Test. Significant result with p>0.05 must be achieved to show that all data were normal. Table 3 

shows the findings of the normality test. 

 

Table 3: Test of normality 
Method p-value Normal Distribution 

Kolmogorov Sminov 

Cooperative learning group 0.014 No 

Individual learning group 0.108 Yes 

 

From the findings in Table 3, it could be seen that the data was not normally distributed for all variables. 

Since the normality test was not achieved, the independent sample t-test could not be applied. Therefore, the 

nonparametric Wilkoxon Signed Rank Test had to be run to compare the mean scores for both control and 

experimental groups. The findings can be seen in Table 4. 

 

Table 4: Scores of students’ performance of the post-test 
Paired Test z-Value p-Value (<0.05) Significance 

individual ~ cooperative -5.265 0.000 Yes 

 

Based on the result, the findings indicated that the result was significant, as z-value is -5.265 and p<0.05. 

Therefore, it could be said that there is a significant difference in post-test marks between individual learning 

and cooperative learning groups. 

 

Discussion of the Findings 

According to the statistical analysis of the test scores, it was found that the experimental group, which was 

the cooperative learning group had scored significantly better than the control group or the individual learning 
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group items. Since p-value is less than 0.05, there is a significant difference between the two variables. 

Therefore, the hypothesis is accepted. 

Vygotsky (as cited in Gokhale, 1995) points that “students are capable of performing at higher intellectual 

levels when asked to work in collaborative situations than when asked to work individually” [2]. In cooperative 

learning group, learners are encouraged to help each other in explaining and mastering certain topic or ideas. 

Gradually, the slow learners would benefit from the interaction and improve their achievement in the task/test 

given. Stevens, Madden, Slavin and Farnish (as cited in Nunan, 1992) found that “students working in 

cooperative groups significantly outperformed those receiving traditional instruction on standardized measures 

of reading comprehension, reading vocabulary, language mechanics, language expression and spelling”[6]. 

The cooperative learning group was also asked to write short written comments on their learning 

experience. The comments were divided into three categories: 1) The benefits on the process of cooperative 

learning, 2) The benefits on the social and emotional aspects, and 3) The negative aspects of cooperative 

learning. Most of the subjects felt that cooperative learning helped them to better understand the text and to 

complete the task ahead of them. More also commented that this approach made them closer to their friends and 

helped them to be more confident to accomplish the goal. Four subjects mentioned that they wasted a lot of time 

in doing the task as they argued a lot on the ideas. The comments, along with the number of participants who 

made those comments were described in Table 5. 

 

Table 5: Descriptions of students’ comments regarding cooperative learning 

 

 

CONCLUSION AND RECOMMENDATIONS 

 

From the quantitative analysis of this study, it can be concluded that cooperative learning does enhance 

students’ development of critical-thinking skills in completing the task assigned to them. This can be seen from 

the analysis that cooperative learning group performed significantly better than the individual learning group. 

The written comments also revealed that the participants too viewed cooperative learning as helpful to enhance 

critical-thinking skill. Therefore, if the purpose of the instruction is to promote critical-thinking ability, the 

cooperative learning approach would be the most effective approach. 

Several suggestions have been made if a study of this nature is to be carried out in the future. As for the 

future research, it is suggested that the researcher could investigate the effects of different variables in the 

cooperative learning process for instance the researcher could look at the different group composition 

A. The benefits on the process of cooperative learning 

     Comments (# of responses)    

      

     Better understanding (14)    

     Contribution of ideas (4)    

     Working together in a group (13)   

     Work done easily (9)    

       

B. The benefits on the social and emotional aspects 

     Comments (# of responses)    

       

     Close relationship with friends (6)   

     Help others to understand (13)   

     Become more open-minded (2)   

     Feel more confident (8)    

     Communication with others (2)   

     Fun (9)     

       

C. The negative aspects of cooperative learning. 

     Comments (# of responses)    

       

     Takes longer time than working individually (5) 

     Arguments on ideas (9) 

     No response (9) 
     No negative aspect (17) 
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(heterogeneous versus homogenous), group selection and size, structure of cooperative learning and preferences 

for cooperative learning associated to gender and ethnicity. 
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ABSTRACT 

 

Instructional leaders are those who are committed to their jobs, having devotions and tolerance of work. They are 

the agents of change and their discretionary practices are involved in all the matters that relate to missions and goals 

of their educational institutions. The study in hand is descriptive in nature and dealt with the discretionary practices 

of instructional leaders for the learners’ academic performance, improvement of schools, and teachers’ professional 

development. The data was collected from 192 instructional leaders and 265 working teachers of six districts of 

Khyber Pakhtunkhwa namely: Mansehra, Peshawar, Swabi, Kohistan, Hangu, and Torghar. For sampling, the 

‘simple random sampling’ techniques was employed. The current role of instructional leaders was analyzed on five 

point likert scale and Chi Square (χ2) as statistical tests. The data was collected through a questionnaire and was 

validated on ‘factor analysis’ and ‘Cronbach’s alpha’. The finding of the study indicated that the majority of 

instructional leaders were frail in exercising discretionary practices in establishing policies and procedures, planning 

curriculum, realizing school vision and targets for the learners’ development; addressing high academic 

expectations, preceding work by coordination, collaboration, and team work, and monitoring internal and external 

efficiency of the staff for the educational institutions development; emphasizing on different instructional styles, 

inducing staff by motivation and encouragement, and strengthening staff by making them learn the latest teaching 

techniques for the teachers’ development.  

KEYWORDS: discretionary practices, academic performance, school improvement, professional development 

 

INTRODUCTION 

 

Discretion is the exercise of judgment, creative and imaginative ideas that promotes the institutions and 

produces successful outcomes (Hutchinson, Kinnie, Purcel, Rayton, & Swart, 2002). Discretion is wise and sensible 

approach which involves decisional power, insight and common sense (Macquarie Dictionary 2016). Without the 

exercise of discretion, instructional leaders neither create the educational environment nor the situations that develop 

the institution academically and administratively (Duyar & Normore, 2012). Owing to discretion, instructional 

leaders play their key role for promoting change in the institutional environment for the achievement of goals and 

their expected targets (Salisbury & McGregor, 2005).  

Instructional leaders are the backbone of the educational institutions and their discretionary role is 

important for developing their institutions and giving them a new look to them by using their creative and innovative 

ideas (Vance, 2006). They are the central figure because of their administrative and managerial responsibilities in 

the institution. They are bound to follow rules and regulations but in some cases rules do not accomplish their tasks 

and in those cases, they have to exercise their discretion for realizing their vision into concrete actions (Bohlmark, 

Gronqvist, & Vlachos, 2012). 

They exercise their discretionary practices in school discipline, students’ progress and their achievement, 

school administration and management, and teaching staff promotion in their professional aptitude in teaching 

(NSW Ombudsman, 2012). Instructional leaders have discretion to put their influence in institutional set up, results 

of the students, curricular and co-curricular activities (Louis, Leithwood, Wahlstrom, & Anderson, 2010).  

Discretion of instructional leaders has many dimensions that lead them towards learning environment for 

the learners with the effective classroom instructions (UNICEF, 2014). Discretion assists them to formulate: vision, 

produce educational environment, cultivate leadership qualities, develop teaching instructions, manage staff, and 

allocated resources (Harvey & Holland, 2012).   
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Instructional leaders give emphasis to academic expectations, development of professional development 

and attitude of teachers, and monitoring academic instructions for the fruitful outcomes of their institutions (Lee, 

Walker, & Chui, 2012). They bring revolutionary change in the school environment. They concentrate on 

establishing school policies and procedures in the light of their discretion. They provide attractive educational 

environment that attract the learners, parents, and the public (Principal’s Job Description [PJD], 2013). However, the 

discretion of the instructional leaders leads them towards positive opportunities, facilitation, and learning latest 

techniques for giving new look to their schools (Martins, 2007).  

In educational institutions, instructional leaders are those who exercise their discretionary practices for 

attainting towering hopes for their institutional development and bring change by utilizing their will powers and 

carry out their efforts for the organizational development (Goldring, Huff, May, & Camburn, 2008). They have the 

discretion to strengthen their position in capacity building, developing creative skills, sharing their experience with 

the staff; and they may have their discretion to provide educational well built environment for their students 

(Organization for Economic Cooperation and Development [OECD], 2010). 

Instructional leaders provide internal and external supervision to the staff. They make cordial relationship with 

the parents and the community for strengthening their role in the organization (Knapp and Feldman, 2012). 

Discretion has the role to induce the teaching staff for work by motivation and encouragement and in this way, they 

have to keep in mind to avoid negative discretionary behaviour like discouraging or insulting the staff as if they 

want to make their institution successful (Hamzah, Yakop, Nordin, & Rahman, 2011) because no organization can 

run with uncooperative and bad behaviour with the staff. So, the discretion of the instructional leaders would be to 

fill empty gaps by their positive discretionary behaviour. In this regard, their supervision would be effective with 

continue feedback, motivation, cooperation, and guidance (Zepeda, 2006). 

While exercising their discretionary approaches, instructional leaders need to show trust and devotion to their 

responsibilities and make commitment with their staff (Seong, 2011). They are eager for their success and they 

carefully handle organizational matters. In this regard, their first step is to observe instructions; second, planning 

curriculum; third, mange daily schedule and the arrangement of periods; fourth, making good relationship with the 

teaching and non-teaching staff (Horng, Klasik, & Loeb, 2009).  

For the future discretion, instructional leaders need complete staff statement, their qualification, experience in 

specific subjects and their eyes are also on school records, registers, allocated budget and they also need parents 

contact numbers to share with them about their children and in this way they may handle teaching staff and students 

(Usdan, McCloud, & Podmostko, 2000).  

Instructional leaders establish practices according to their discretion for the organizational first rate output. Jong 

and Hartog (2007) identified twelve discretionary practices which are essential for instructional leaders: i) 

innovation, ii) intellectual simulation, iii) stimulation of knowledge diffusion, iv) vision, v) consulting, vi) 

delegating, vii) organizing, viii) feedback, ix) recognition, x) reward, xi) monitoring, and xii) task assignments. 

They have to play conservative, creative, strategic, organizational, interpersonal, informational and decisional 

roles for their organizational development. The idea to improve educational institutions is not a novice idea because 

it involves instructional leaders’ innovation intellectual approach and vision for broadened their creative approaches 

(Cieslinska, 2007). They exercise their discretion to fill the managerial gaps and flaws through their professional 

knowledge, skills, and experience (Blau & Presser, 2013). 

Instruction leaders function as the manager and administrator of their institutions. They have the responsibility 

to organize their institutional activities at the optimum level by exercising their discretion because discretion 

determines them in their decisions for achieving organizational goals.  

Discretion is exercised for filling gapes. It has the influence in school policies, working conditions, and 

their role is in planning strategies, organizing tasks, regulating organizational work, and services for the teaching 

staff and nurturing students. In case of discretion, instructional leaders make decisions in the context of existing 

circumstances. It is effective for managing organizational structure, management, and efficiency of the staff. It is a 

crucial part of management for increasing the performance of the instructional leaders for supervising schools and 

improving instructional techniques of teaching (Nutt, 2011).  

The government of Khyber Pakhtunkhwa is trying to confer discretionary powers to the instructional leaders 

which were exercising in the decade of 1960’ and 1970’. During those days, the schools were ensured with progress 

and improvement (Ashfaq, 2015). Now the instructional leaders have no discretionary powers as if they exercise 

them but the political hold and the interference of influential people not let them to exercise these powers.  

The government wants to bring reforms in the education sector and on the other hand the instructional leaders 

have limited discretionary dimensions in their hands. During the time of admission, instructional leaders remain 

under pressure. They are bound to give admission to all the students who are in the circle of high schools. Because 
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of this decision, a large number of weak students get opportunity of getting admission which is contrary to the merit 

and this decision badly affect the development of career of the institution. 

The focus of the study was to analyze the discretionary practices of instructional leaders for the learners’ 

academic performance, improvement of schools, and teachers’ professional development. 

 

Objectives 

The objectives of the study were to: 

1. Investigate the discretionary practices of instructional leaders for the learners’ academic performance. 

2. Explore the discretionary practices of instructional leaders for the improvement of schools. 

3. Analyze the discretionary practices of instructional leaders for the teachers’ professional development. 

4. Suggest remedial measures for improvement of schools through discretionary practices by instructional leaders. 

 

Hypothesis  

The Hypotheses of the study were mentioned as under: 

1. H0: There is significance association between discretionary practices of instructional leaders and the learners’ 

academic performance. 

     Ha: There is no significance association between discretionary practices of instructional leaders and the learners’ 

academic performance. 

2. H0: There is significance association between discretionary practices of instructional leaders and the improvement 

of schools. 

     Ha: There is no significance association between discretionary practices of instructional leaders and the 

improvement of schools. 

3. H0: There is significance association between discretionary practices of instructional leaders and the teachers’ 

professional development. 

     Ha: There is no significance association between discretionary practices of instructional leaders and the teachers’ 

professional development.   

 

METHODOLOGY 

 

It was a descriptive study and the data was collected through a questionnaire. The study was delimited to 

six districts namely Mansehra, Peshawar, Swabi, Kohistan, Hangu, and Torghar. The population of the study was 

279 instructional leaders and 3671 working teachers. For sampling the simple random sampling technique was 

applied. The sample of the study was 279 (100% population) and 361 (10% population). The sampling was made 

according to the Krejcie and Morgan (1970) table of sampling size but the turnout of the responses of instructional 

leaders was 192 (68.81%) and the working teachers was 265 (73.40%) and therefore the total turnout of the 

responses was 457 (71.40%) out 640.  

The data was tabulated and analyzed on SPSS 20.0 software and the results of the study were analysed on 

Chi Square. The responses of the study were obtained through five point likert scale where ‘SA’ stands for ‘strongly 

agreed’, ‘A’ for ‘agreed’, ‘UD’ for ‘undecided’, ‘D’ for ‘disagreed’, ‘SDA’ for ‘strongly disagreed’, ‘TV’ for 

‘tabulated value’, ‘CV (χ2)’ for ‘calculated value’, ‘CI’ for ‘confidence interval’, ‘Cr V’ for ‘critical value’ and ‘df’ 

for ‘degree of freedom’. 

 

Table 1: Sample of educational institutions on highest and lowest number of schools 

Source: Annual Statistical Report. District EMIS 2011-12; Govt. of Khyber Pakhtunkhwa, Pakistan 

  

Districts 

Instructional Leaders  Working Teachers 

Population Sample Population Sample 

H
ig

h
es

t 
N

o
 

o
f 

S
ch

o
o

ls
 

Mansehra 78 78 1022 102 

Peshawar 77 77 994 99 

Swabi 75 75 1180 118 

L
o

w
es

t 
  

N
o

 

o
f 

S
ch

o
o

ls
 

Hangu 23 23 241 24 

Kohistan 23 23 158 16 

Torghar 03 03 22 02 

 Total 279 279 3617 361 
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RESULTS 

 

Table 2: Investigating the discretionary practices of instructional leaders for learners’ academic performance 
S/No Statements SA A UD D SDA df TV CV (χ2) 

1 Establishing policies and procedures for the 

learners’ development 

199 5 5 248 0 3 7.815 428.383 

2 Planning curriculum for the learners’ 
facilitations 

0 171 23  149 114 3 7.815 111.639 

3 Polishing learners educational trends 8 176 9 138 126 4 9.488 265.549 

4 Building up learners’ confidence 0 237 41 5 174  3 7.815 314.562 

5 Preparing them for the challenges of practical 
life 

60 241 10 36 110 3 7.815 316.540 

    Cr V = 7.82 at CI = .05 level                                                                                                                                      n = 457  

 

Table 2 reflects statement wise results: 

1. The calculated value (χ2 = 428.383) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Establishing policies and 

procedures for the learners’ development” was rejected and the alternate hypothesis was accepted. 

2. The calculated value (χ2 =111.639) was found smaller than the critical value (7.82); hence the test-statistics 

did not support the statement. Therefore, the null hypothesis statement, “Planning curriculum for the 

learners’ facilitations” was rejected and the alternate hypothesis was accepted.   

3. The calculated value (χ2 =265.549) was found greater than the critical value (7.82); hence the test-statistics 

supported the statement. Therefore, the null hypothesis statement, “Polishing learners’ educational trends” 

was accepted and the alternate hypothesis was rejected. 

4.  The calculated value (χ2 =314.562) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Building up learners’ 

confidence” was rejected and the alternate hypothesis was accepted.  

5. The calculated value (χ2 =316.540) was found smaller than the critical value (7.82); hence the test-statistics 

did not support the statement. Therefore, the null hypothesis statement, “Preparing them for the challenges 

of practical life” was rejected and the alternate hypothesis was accepted. 

 

Table 3: Explore the discretionary practices of instructional leaders for the improvement of schools 
S/No Statements SA A UD D SDA df TV CV (χ2)  

1 Planning strategies for the school 

management 

161 189 2 90 15 4 9.488 308.547 

2 Addressing high academic expectations 99 220 10 109 19 3 7.815 314.805 

3 Providing educational environment 63 201 40 88 65 4 9.488 176.906 

4 Making constructive measures for the 

organizational development 

58 152 11 136 100 4 9.488 145.681 

5 Observing classroom instructions 129 247 42 31 8 4 9.488 423.077 

6 Involving learners in the opinion for the 

school development 

0 203 2 118 134 3 7.815 182.764 

7 Consulting with the staff for achieving the 

organizational goals 

94 191 7 94 71 4 9.488 191.173 

8 Organizing school climate for the effective 

school performance 

56 106 39 195 61 4 9.488 173.624 

9 Making continue efforts for realizing school 

vision and targets 

0 153 12 161 131 3 7.815 126.239 

10 Bringing desire change in the school 

environment 

5 174  41 0 237 3 7.815 314.562 

     Cr V = 7.82 at CI = .05 level                                                                                                                                      n = 457  

 

Table 3 indicates statement wise results of the study: 

1. The calculated value (χ2 =308.547) was found greater than the critical value (7.82); hence the test-statistics 

supported the statement. Therefore, the null hypothesis statement, “Planning strategies for the school 

management” was accepted and the alternate hypothesis was rejected. 

2. The calculated value (χ2 =314.805) was found smaller than the critical value (7.82); hence the test-statistics 

did not support the statement. Therefore, the null hypothesis statement, “Addressing high academic 

expectations” was rejected and the alternate hypothesis was accepted.    
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3. The calculated value (χ2 =176.906) was found greater than the critical value (7.82); hence the test-statistics 

supported the statement. Therefore, the null hypothesis statement, “Providing educational environment” 

was accepted and the alternate hypothesis was rejected. 

4. The calculated value (χ2 =145.681) was found greater than the critical value (7.82); hence the test-statistics 

supported the statement. Therefore, the null hypothesis statement, “Making constructive measures for the 

organizational development” was accepted and the alternate hypothesis was rejected.     

5. The calculated value (χ2 =423.077) was found greater than the critical value (7.82); hence the test-statistics 

supported the statement. Therefore, the null hypothesis statement, “Observing classroom instructions” was 

accepted and the alternate hypothesis was rejected.    

6. The calculated value (χ2 =182.764) was found smaller than the critical value (7.82); hence the test-statistics 

did not support the statement. Therefore, the null hypothesis statement, “Involving learners in the opinion 

for the school development” was rejected and the alternate hypothesis was accepted. 

7. The calculated value (χ2 =191.173) was found greater than the critical value (7.82); hence the test-statistics 

supported the statement. Therefore, the null hypothesis statement, “Consulting with the staff for achieving 

the organizational goals” was accepted and the alternate hypothesis was rejected. 

8. The calculated value (χ2 =173.624) was found greater than the critical value (7.82); hence the test-statistics 

supported the statement. Therefore, the null hypothesis statement, “Organizing school climate for the 

effective school performance” was accepted and the alternate hypothesis was rejected.  

9. The calculated value (χ2 =126.239) was found smaller than the critical value (7.82); hence the test-statistics 

did not support the statement. Therefore, the null hypothesis statement, “Making continue efforts for 

realizing school vision and targets” was rejected and the alternate hypothesis was accepted. 

10. The calculated value (χ2 =314.562) was found smaller than the critical value (7.82); hence the test-statistics 

did not support the statement. Therefore, the null hypothesis statement, “Bringing desire change in the 

school environment” was rejected and the alternate hypothesis was accepted.    

 

Table 4: Analyze the discretionary practices of instructional leaders for the teachers’ professional development 
S/No Statements SA A UD D SDA df TV CV (χ2) 

1 Emphasizing on different instructional styles 0 95 30 309 23 3 7.815 470.221 

2 Inducing staff for work by motivation and 

encouragement  

0 125 0 180 152 2 5.991 9.930 

3 Supporting staff for their professional 
development 

5 199 0 5 248 3 7.815 428.383 

4 Strengthening staff by developing  their 

creative skills 

0 237 5 174 41 3 7.815 314.562 

5 Sharing their experience with their staff 0 285 15 120 37 3 7.815 393.932 

6 Making staff learn latest teaching techniques 0 95 30 309 23 3 7.815 470.221 

7 Preceding work by coordination, 

collaboration, and teamwork 

0 153 12 161 131 3 7.815 126.239 

8 know well the right job for the right person 
and right person for the right job 

56 106 39 195 61 4 9.488 173.624 

9 Monitoring the internal and external 

efficiency of the staff 

0 248 5 5 199 3 7.815 428.383 

10 Providing feedback to the staff in teaching 
learning process 

170 26 10 241 10 3 7.815 316.540 

     Cr V = 7.82 at CI = .05 level                                                                                                                                      n = 457  

 

Table 4 indicates statement wise results of the study: 

1. The calculated value (χ2 =470.221) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Emphasizing on 

different instructional styles” was rejected and the alternate hypothesis was accepted. 

2. The calculated value (χ2 =9.930) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Inducing staff for 

work by motivation and encouragement” was rejected and the alternate hypothesis was accepted. 

3. The calculated value (χ2 =428.383) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Supporting staff for 

their professional development” was rejected and the alternate hypothesis was accepted. 
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4. The calculated value (χ2 =314.562) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Strengthening staff 

by developing their creative skills” was rejected and the alternate hypothesis was accepted. 

5. The calculated value (χ2 =393.932) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Sharing their 

experience with their staff” was rejected and the alternate hypothesis was accepted. 

6. The calculated value (χ2 =470.221) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Making staff learn 

latest teaching techniques” was rejected and the alternate hypothesis was accepted. 

7. The calculated value (χ2 =126.239) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Preceding work by 

coordination, collaboration, and teamwork” was rejected and the alternate hypothesis was accepted. 

8. The calculated value (χ2 =173.624) was found greater than the critical value (7.82); hence the test-

statistics supported the statement. Therefore, the null hypothesis statement, “Know well the right job 

for the right person and right person for the right job” was accepted and the alternate hypothesis was 

rejected. 

9. The calculated value (χ2 =428.383) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Monitoring the 

internal and the external efficiency of the staff” was rejected and the alternate hypothesis was 

accepted. 

10. The calculated value (χ2 =316.540) was found smaller than the critical value (7.82); hence the test-

statistics did not support the statement. Therefore, the null hypothesis statement, “Providing feedback 

to the staff in teaching learning process” was rejected and the alternate hypothesis was accepted.   

 

DISCUSSION 

 

In the light of the findings, it was revealed that the majority of instructional leaders were feeble in 

exercising their discretionary practices for the learners’ development. Principal’s Job Description [PJD], (2013) 

elaborate that instructional leaders bring revolutionary change in the school environment. They concentrate on 

establishing school policies and procedures. They provide educational environment that attract the learners, parents, 

and the public but on actual grounds the present study exposed that neither the instructional leaders had the plan to 

establish policies and procedures for bringing revolutionary change in the educational institutions environment nor 

they had provided the environment that attract the learners where learners become gay to get admission but in 

schools there was an awesome environment. 

Horng, Klasik, and Loeb, (2009) state that instructional leaders observe classroom instructions and plan 

curriculum and the current study also supported that instructional leaders observed classroom instructions but they 

were found inefficient in planning curriculum for the learners’ facilitations. 

Nutt (2011) identify that instructional leaders plan strategies for school management, organize school 

climate for the effective performance, and improve instructional techniques of teaching and the current study found 

that instructional leaders planned strategies for the school management and organized school climate but they were 

found less competent to improve the instructional techniques of the teachers for developing their professional roles 

in their educational institutions.  

Hamzah, Yakop, Nordin, and Rahman, (2011) point out that discretion of instructional leaders has the role 

to induce the teaching staff for work by motivation and encouragement but the study found that there were a few 

instructional leaders who motivated and encouraged their staff for work. This statement did not support by any 

respondents. Often teachers usually doing their work and performing their duties but their instructional leaders 

neither tried to motivate nor encouraged them by award, reward, or any other incentives.  

The above mention study concluded that instructional leaders must be dutiful, honest, sincere, devoted, and 

honest with their professions because they are the leaders of their schools. It is a fact that subordinates work when 

the leaders are in action and when they become careless about their work and do not exercise their discretionary 

practices for the educational institutions development, and then institutions ruins and it might be the great loss for 

the coming generations with poor quality of education.  
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CONCLUSION 

 

In Pakistan and especially in the Khyber Pakhtunkhwa context, the overall discretionary practices of the 

instructional leaders were unsatisfactory. As well as discretionary practices are concerned, they are the powers of the 

instructional leaders for the organizational management. The study revealed that instructional leaders work for the 

organizational development by polishing learners’ educational trends. They made continue efforts to provide 

educational environment for the learners’ achievement but besides these, they were found inefficient in establishing 

policies and procedures for strengthening the institutional structure, planning curriculum for the learners’ facilitation 

in their studies, building up learners’ confidence for making them brave and bold in their personal character and 

preparing them for the challenges in the practical life because in practical life, they have to face different sort of 

people and environment. 

The study inferred that instructional leaders planned strategies for the improvement of schools by providing 

educational environment to the learners, making constructive measures for the organizational development, 

observing classroom instructions, consulting with the staff for achieving organizational goals, and organizing school 

climate for the effective school performance but their exercise of discretion were found unsatisfactory for addressing 

high academic expectations, consulting with the learners for the development of schools, making continue efforts for 

realizing school vision and bringing desire change in the school environment for the improvement in educational 

institutions performance. 

There were a few instructional leaders who tried to hand in hand with their teachers’ for their professional 

development and they knew well the right job for the right person and right person for the right job but their 

majority were deficient in exercising discretionary practices for developing teachers’ professional style. They were 

incompetent to concentrate on their teaching staff for improving their instructional styles, induce them for work by 

motivation and encouragement, develop their creative skills, share their experience with them, make them learn the 

latest teaching techniques, monitor the internal and external efficiency of them, provide to them feedback in 

teaching learning process, and precede them the work by coordination, collaboration, and team work. 

 

SUGGESTIONS   

 

The discretionary practices are suggested for the instructional leaders are followed as under: 

Establishing policies and procedures 

1. Instructional leaders may establish policies and procedures for the learners’ development. 

Planning curriculum 

2. Instructional leaders may plan curriculum for the learners’ facilitations. 

Address high academic expectations 

3. Instructional leaders may address high academic expectations.  

Involving learners in consultation  

4. Instructional leaders may involve learners in the consultation for the school development. 

Realizing school vision and targets 

5. Instructional leaders may make continue efforts for realizing school vision and targets. 

Emphasizing on different instructional styles  

6. Instructional leaders may emphasize on different instructional styles. 

Inducing staff by motivation and encouragement 

7. Instructional leaders may induce staff for work by motivation and encouragement. 

Strengthening staff by developing creative skills 

8. Instructional leaders may strengthen staff by developing their creative skills. 

Making staff learn latest teaching techniques 

9. Instructional leaders may make staff learn latest teaching techniques. 

Preceding work by coordination, collaboration, and team work 

10. Instructional leaders may precede work by coordination, collaboration, and team work. 

Monitoring internal and external efficiency of the staff  

11. Instructional leaders may monitor the internal and external efficiency of the staff. 

Providing feedback to the staff in teaching learning process 

12. Instructional leaders may provide feedback to the staff in teaching learning process.   
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ABSTRACT 

 
There is no research available on CSR (Corporate Social Responsibility) in north Pakistan on power producers. The 
study is based on LEL (Laraib Energy Limited) to provide an illustration to understand the CSR practices of first 
Hydro IPP (Independent Power Producer) in North Pakistan named LEL (Laraib Energy Limited) with power 
generation capacity of 84 Mega Watts. There focus on the production of electricity and well-being of local 
community is vital. There CSR program's primary focus on most looked-for elements, health, education, physical 
infrastructure and livelihood at door step for neighboring community. These initiatives eliminated the resistance in 
the local community for the construction power projects. In future, following the steps of LEL will set a path for 
new entrants in the Hydro IPPs. Currently one Korean (102 Mega Watts) and two Chinese (720 and 968 Mega 
Watts) dam construction companies are working on their projects respectively. In future, the energy demand of 
nation is increasing more Hydro IPP will be required in north Pakistan to cope with the situation. A competitive 
CSR program will not only ease their operational capability but also enhance the understanding of needs, people 
living in north Pakistan.  
KEY WORDS; CSR, Energy, Hydro, Independent Power, Environment 
 

INTRODUCTION 

 

As Pakistan is energy deficit nation, power generation is the prime challenge for the nation. The Government is 
requesting support and investment in the energy sector [1]. North Pakistan is full of energy generation potential and 
natural beauty. As [2] to be socially and environmentally responsible in this regard are highly demanded from 
companies. Being socially responsible is more valid than ever for businesses [3]. The CSR became an essential part 
of business models and new fashion over this as the vital source of competitive advantage [4]. In the developing 
parts around the world, it’s paving ways to sustainable development and business activity. Looking around in South 
Asian region China and India are in lead of implementing the CSR in their national business strategies [5]. The 
objective of Clean Development Mechanism (CDM) is associated with the sustainable development and in this 
regard, CSR activities are the main objectives of CDM. This objective gives companies an increasing motivation to 
sustainable development through their activities in CSR areas. So CSR activities are directly associated with the 
sustainable development of the companies[6]. 
The discussion on corporate social responsibilities (CSR) is on its topmost[7]. Now a day the expectations of the 
societies in the term of the information from annual reports of the companies have been increasing day by day. The 
information in terms of financial reporting is not only necessary to disclose by the organizations but also to disclose 
their corporate social initiatives and corporate social reporting are the key concerns of the stake holders too [8]. This 
trend has been moved the organizations toward the social initiatives and their level of disclosure. The public sector 
organizations have now been willing to actively participate in corporate social responsibility's disclosure of reports, 
their initiatives and actions in their financial reports to the organizations' stake holders. Truly ethical conduct of the 
companies must profit on business in the long run, seems well established in much current thinking [9]. 
Companies incorporated in corporate social responsibilities, and corporate social initiatives have now started 
recognizing their brands in an increasing competitive market place. As consumers are more acutely sensitive about 
the companies’ social role and human right history of their favorite brands[10].  
CSR disclosure should be made an obligatory requirement because due to the absence of mandatory necessities, 
public-listed firms lack comprehensive and specific framework [11]. As per [12] researchers and political 
communities focus and must evaluate the initiatives of CSR and other efforts by corporations. More on the basis of 
their ability and strength to mainly contribute to be institutional well as structural development rather than on the 
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basis of any single visible activities, such as constructing roads, bridges or building hospital etc. The CSR initiatives 
should be globalized to incorporate developing and emerged nations. 
 

LITERATURE REVIEW 

 
There is a gradual need of public policy formation for creating a balance between energy generation and 
environmental protection[13]. Companies are striving to have good CSR initiatives and engagement in supportive 
behavior for its consumers. It is a challenge for the companies having negative reputation to communicate its good 
deeds even when these companies are collaborating with non-profits. Reputation is not a condition for Consumer 
Company Identification (CCI) [14]. There is similar impact between CSR activities and the company’s business is 
always positive[15].  
Transparency increased by extending the CSR disclosure regarding firms’ social and environmental performance, 
while using less-readable language in CSR can create complexity in CSR reports [16]. Perception about CSR 
activities and practices is mainly influenced by the media framing, whereas the corporate hypocrisy perception and 
subsequent attitudes may vary depending upon individual ethical orientation. People react to media framed CSR 
activities very strongly and differently. The relationship between public’s ethical orientations, media frame, and 
people’s reaction to CSR activities will provide meaningful insights into effective CSR communication strategies 
for corporations [17]. Organizations, CSR activities and their core business activities are mainly influenced by the 
content of media coverage. When organization’s CSR initiatives fit with their core business are considered 
substantially changing with respect to the core values within the society. Whereas those organizations are indicated 
as practical representation with their CSR activities. Companies gain clearer media framing about their CSR’s 
activities if they are in line with their core business activities [18]. Demand for CSR assurance through independent 
third parties is considered by shareholders to be economically valuable for firms without women directors and 
invaluable for firms with gender-diverse boards [19].Consumers’ pro-social behavior can be influenced by the 
corporate social responsibility practices. Positive and negative pro-social behavior of the consumer depends upon 
their distance from the brand. If they are close with the brand. They are more pro social in respect to CSR practices 
motivated by the public serving reasons. Whereas in case of a firm’s motivation in self-serving, brand close 
consumer become doubtful, which than decreases their intention to the cause of social support [20]. 
A new organization established or with the help of existing organization would need to be authorized, or, to record 
environment-friendly actions, audit and advice on solving environmental issues. For this purpose, it is much more 
needed to introduce a new standardized reporting format in CSR reporting for tannery's enterprise or to make them 
familiarized with the system of environmental monitoring [21]. 
Civic engagement, regulatory effectiveness and competitive conditions seem to significant factors that influencing 
CSR penetration with macroeconomic conditions and industrial self-regulation to playa less significant role on 
national CSR penetration. Institutional parameters may influencing CSR practices for its effective implementation 
[22]. The provision of nutrition information on the children's menu in restaurants has an indirect effect on parent’s 
visits intentions through perceived CSR. The information on menus; they tend to observe restaurants as socially 
responsible, which in turn increase their visitation to restaurants with children [23]. 
Sense making perspective may constitute a fruitful theoretical basis to explore multi-stakeholder perceptions in 
order to advance toward a stakeholder defined S-CSR. CSR related to Sports cannot reduce the relationship and to 
partnership between sponsor and sports properties. It is facts that there are many other stakeholders are also involved 
such as NGOs and public authorities [24]. Gender balance in top management supports CSR performance. The state 
invested corporations show significant association between CSR rating and foreign equity ownership levels[25]. 
Firms and their commitment greatly expect pressure by cultural dimensions[26]. Companies in collectivist societies 
and, even in feminist ones, are characterized by the pursuit of the common good. They place greater emphasis on 
social and environmental issues. Mostly, companies give importance to what is important to their own countries. 
Whereas similar CSR practices patterns are being adopted by the companies around the world. However, the degree 
of development is determined by the normative institutional characteristics [27]. Across the globe in different 
societies companies are investing in CSR with priority to stay competitive[28]. 
 

MATERIALS AND METHODS 

 
The data for this exploratory study was gathered, from the Laraib Energy Limited official report on CSR [29]. We 
have used VOYANT online Tool [30] to identify the indicators in CSR activities of LEL Limited.  Global reporting 
method from Global Reporting Initiative (GRI) was adopted to elaborate the CSR elements likewise education, 
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health, and environment [31]. As per [32] GRI 2006 is known as most applicable guide for the extraction of CSR 
elements. 
 
Laraib Energy Limited CSR Program 

We have developed a consolidated model based on their set of CSR activities.  
 

Figure 1Laraib Energy Limited CSR Program 

 
Laraib Energy Limited working for corporate social responsibility in ways as, they are contributing in education, 
health and civil infrastructure. In the context of health, they are providing different equipment as add to different 
hospitals and also working for hygiene awareness. They are taking active part in sponsoring technical programs 
under the supervision of TEVTA (Technical Education and Vocational Training Authority). They are providing 
different scholarship to the needy students. They are sponsoring different events. Laraib also contributing in 
development of civil infrastructure of the city. They are spreading environmental awareness among the citizens from 
the city.  
 

CONCLUSION 

 
It is noticed that CSR became a foremost element of business models and considered as the important source of 
competitive advantage in the nation. From the discussion, we come to know that, those organizations which prefer 
an effective CSR reputation it encourages the well-being of the regional located community. The Laraib Energy 
Limited CSR programs paying attention to the development of civil infrastructure and as well as major areas or parts 
like health, education through this the (Laraib Energy Limited) organization will be able to meet the basic 
requirement or demand throughout the country for the future. Finding declared that, the competitive CSR program 
will be able to meet the necessary needs or wants of the single individuals who are actually living in North Pakistan. 
The LEL initiatives can be better ground of public policy for IPPs. 
Demand for CSR shows that, all the independent parties are economically helpful for the well-being of the 
organization. Mostly, organization tries to develop or create a new standardized reporting format in CSR to get 
familiar with the systematic process of environmental monitoring. 
In the result shows that CSR activities are directly linked to sustainable development within the company. 
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ABSTRACT 

 

Women are an integral and indispensable segment of human society. They make almost half of the globe. They 

have literally complemented the man in every civilization. The status of women in Pakistan had been remaining as 

a domestic wife continuously; even Islam gave them significant status and role in the society. Education 

attainment is the fundamental right of every individual. After independence, the constitution of Pakistan shows the 

provision to attain the education for both male and female equally, but it could not be applied the same due to 

some social and economic factors in Pakistan. The study deals with socio-economic determinants of low female 

literacy rate in the rural areas of Pakistan. Low rate of female education at the time of independence and persistent 

obsession of parents, planners and community leaders that first available educational facility must be reserved for 

boys and girls be treated as a second preference. In Pakistan, negative and adverse effect of these factors is very 

high which is evident of Low Female Literacy Rate. Rural people emphasize on cost and benefit analysis and they 

think that over all benefit of the investment on the girls’ education goes to their prospective in-laws.  Most of the 

rural areas in Pakistan, people did not send their girls to get education because of some social and economic 

factors. Social factors like lack of awareness regarding importance of female education, social insecurities, and 

rural people are only contented with informal education. Economic factors like, poverty and less per capita 

income which also affects the female literacy rate. Inadequate provision of physical facilities in schools, shortage 

of funds, poor standards of health and nutrition, costly text-books, exercise books, poor condition of school 

buildings are some other factors involve in low female literacy rate. Overall male literacy rate is higher i.e. 56% 

than the female i.e. 44%. Hypotheses of the study is highly accepted, higher economic status and high level of 

awareness promote the literacy rate in the area. Low economic status also negatively affects literacy rate in the 

area. Chi-square value (26.44) tells a highly significant (P=.000) association between monthly income and literacy 

rate. Gamma value (26.44) shows a strong positive relation between the two different variables. Negative 

association observed between cultural rigidity and literacy rate was reflected by the chi-square value (47.08) 

shows a highly significant (P=.000) association between cultural rigidity and female literacy rate. Gamma value 

(47.08) shows a negative relation between the variables. So there is lesser cultural rigidity, more would be the 

female literacy rate in the area.  

KEY WORDS: Literacy rate, socio-economic determinants, formal education 

 

1. INTRODUCTION 

 

Only 26.4% of the 100 million people living in Pakistan are literate. There are sharp differences between urban 

and rural literacy rates, literacy rates in the four provinces of Pakistan, and the literacy rates of men and women 

(with females constituting the largest group of illiterates in the country). Politically there has been a great deal of 

articulation of the need for educating the masses. However, this has remained a superficial concern. Governmental 

funding, alone, will not suffice to bring about an appreciable rise in Pakistan's literacy rate. Literacy efforts in the 

future have to have a social rather than a bureaucratic base in order to succeed. A project which has met with a 

great deal of success in Pakistan is the Adult Basic Education Society of Gujranwala, established in 1948. The low 

drop-out rate of this project's students is a result of sensitive planning, monitoring, and administration of literacy 

programs. There is no denying the fact that education is of immense importance regarding the socioeconomic 

development of a country. The training of a human mind is not complete without education. Education makes man 
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a right thinker. It tells man how to think and how to make decision. Despite such an importance of education 

Pakistan has not performed well regarding literacy and education. “During the last 30 years literacy rate has 

increased from 21 to 43 percent, less than 1 percent per annum” (Social Development in Pakistan, Annual 

Review, 2002-03).  

In addition to low literacy rate there are rural-urban, regional and gender disparities in literacy and education. 

Although literacy rate is low in rural areas both for males and females yet the gender gap in literacy is even 

greater in rural areas. “According to estimates based on the primary data of PIHS 2001-02 male and female 

literacy rates are 57 and 29 percent respectively.  

High premium is placed on marriage in Pakistani society, especially the marriage of girls. Finding a suitable 

spouse for the daughter is extremely important for the parents so whenever parents find a suitable boy, they get 

their daughter married to him disregarding her age and completion of her education. “Where female autonomy is 

considered unstable and risky, early marriage is used as a means of securing daughters’ future. This massively 

impedes the educational progress of girls” (EFA Global Monitoring Report, 2003-04, p.123). Widely held notion 

in Pakistan is that education is for the sake of employment. Mostly marriage of girls leads to termination of their 

education. Moreover, in the wake of little employment opportunities for the girls, (mostly, owing to non- technical 

education), parents give more significance to learning of skills, by their daughters, that help them in the 

performance of home chores  such as sewing, stitching, cooking and learning of embroidery and handicrafts that 

may also help them augment the family income. Additionally, possession of these skills may also improve their 

chances of finding better husband. “Whether schooling going daughter is deemed while she will be influenced by 

perceptions of the effects of schooling on jobs and on acquisition of better husbands” (Bowman, 1980, p.14). In 

case of schooling, girls have to forego learning of the skills which are imparted usually at home. So 

complementary effects of forgone learning and forgone production increase parents perceived cost of girls’ 

education. 

Opportunity cost of educating the girls is greater compared to that of the boys especially in rural areas of Pakistan. 

Girls’ share in the domestic labor is greater than that of the boys. Girls also have a sizable share in out of home, 

on farm and informal waged labor such as cotton picking and wheat harvest. “In rural Pakistan it appears that boys 

take wage work only when their income contribution is necessary to household subsistence, whereas girls take 

wage work even when household could survive” (Bhalotra, 2000 cited in EFA Global Monitoring Report, 2003-

04, p.121). Their contribution to their families increases as we go down the socioeconomic classes, increasing the 

opportunity cost of their schooling. 

In rural areas of Pakistan, girls are often held back at home instead of sending them to school. There are also 

seasonal demands of girl’s labor during harvest of cotton and wheat, in rural communities. “How girls perform in 

school is affected by the same factors that determine initial access. If girls, more often are kept at home to help 

with chores and if they do housework after school while brothers are allowed time for homework, girls actually 

have less access to education” (Bowman and Anderson.1980.) Performance of home chores and schooling put 

conflicting demands on girls time. As a result they find lesser time to devote to their studies compared to boys, 

which lead to their lower performance in studies and greater dropout. Currently, 51 percent of boys and 59 percent 

of girls leave school before reaching grade 5, in Pakistan. Social Development in Pakistan, Annual Review Report 

(2002-03).     

In rural areas especially sparsely populated rural areas distance from home to school is greater than the reasonable 

limit of 1 km.  Since women’s modesty has an extreme value in Pakistani culture, parents’ concerns regarding 

their girls’ security and modesty increase in such a situation. Parents’ don’t want their girls encounter males on 

the way to school. Moreover, in case of distant school the risk of sexual harassment increases. Encounter with 

males on the way to school and sexual harassment are threats to family honor and reputation of the girl which may 

influence her marriage prospects. “More important is the disutility associated with having a child farther from 

home. This disutility may be particularly important in case of girls because of cultural prohibitions against girls 

being out in public or outside the protection of male household members” (Alderman et al., 2001 p.308). These 

circumstances make distance an important factor regarding parents’ decision to send their daughter to school. 

Thus greater distance from home to school increases the parents’ perceived social cost of educating girls. 

“According to PIHS (2002), only 66 percent villages had a school for girls within 1 km of the village centre. 

Around 55 percent of the girls in rural Sindh and 66 percent in rural Balochistan don’t have a school within 1 km 

of their village” (Social Development in Pakistan, Annual Review, 2002-03). 

The quality of education has always been an issue in Pakistan. The situation is worse in rural areas. Primary 

school system in Pakistan is characterized by high teacher absenteeism, recruitment of teachers on political basis, 

teachers’ indifferent attitude towards students learning and poor physical conditions of schools. “A significant 

portion of the gender gap in Pakistan may be explained by supply side quantity and quality constraints” (Sawada, 
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2001.p.17) All these factors contribute towards poor quality of education. Therefore, parents may view it of a little 

benefit to keep their daughters in school. Thus poor quality of education increases the opportunity cost of girls’ 

schooling. They view it as wastage of time and money and place lower value on the education of girls compare to 

household activities for girls. “The opportunity cost of staying at home for child bearing and rearing increases as 

women become more educated” (Kingdon, 1999).  

 

1.1 RATIONALE OF THE STUDY 

In this era of science and technology, education has assumed great importance for the socioeconomic development 

of a country. Moreover globalization is creating tremendous opportunities, but only for the highly skilled labor. 

Educational profile of Pakistan is alarmingly poor despite that much importance of education. Almost half of the 

population of Pakistan is illiterate. Regional, rural urban and gender disparities are also there. Females are lagging 

behind males in terms of literacy and education. The situation is even worse in rural areas where majority of the 

population of Pakistan lives. This study is intended to investigate socio cultural and economic barriers in the way 

of female literacy and education in rural Pakistan. High level of political will and commitment is required to 

improve literacy and education among women. Although female literacy is on the government agenda yet it needs 

research based guidance for effective planning and implementation. So the findings of this study may be useful for 

the policy makers. This study may add to the existing body of knowledge and will have implications for the theory 

under consideration.   

 

1.2 OBJECTIVES OF THE STYDY 

• To explore how grater opportunity cost of girl’s education in rural areas, contributes to their lower 

literacy rate. 

• To explore the reasons that why parents think that investment on girl’s education is for their prospective 

in-laws. 

• To find out that how much extent return comes from the girl’s education to the parents. 

• To find out that how economic conditions of the household affect the literacy rate especially in female. 

 

2. RESEARCH METHODOLOGY 

 

Household survey was used as research design for the study. The study was conducted in the rural areas of Tehsil 

Jaranwala, District Faisalabad and this was considered as universe for this study. As for as the justification to 

select this tehsil as a universe, tehsil Jaranwala is located in District Faisalabad, province Punjab which was 

approach for the researcher. Tehsil Jaranwala has been selected because this tehsil is the biggest Tehsil in 

Pakistan. It has 57 Union Councils which comprises on urban area as well 260 1Chakooks and 14 2Mousaat (rural 

area). Tehsil Jaranwala has the big rural geographical area. Like other facilities of daily life, educational facilities 

are also very rare especially for female in rural areas. People of the rural areas are very simple and they are bound 

to spend very simple life. Multi-stage probability sampling procedures were used to draw the sample. At the first 

stage, sample of 04 union councils were drawn from the sampling frame of the 57 total numbers of union councils 

of that Tehsil in the rural area. At the next stage, a sample of 04 villages was drawn from the sampling frame of 

the villages of the selected four union councils. At least, 200 hundred households were selected as a sample from 

the selected union councils. 50 respondents from each selected union council (because every union council has 

equal population, Devolution plan 2002) in the selected rural areas. Heads of the households were the respondents 

for this study. Interview schedule were exercised to collect the needed data. As for as data analysis is concerned, 

first, the descriptive statistics such as measures of central tendency and measures of dispersion were used, and 

then multiple regression analysis were employed to analyze the data. 

 

3. RESULTS 

 

Frequency distribution test is used to calculate the percentages of the response variables and Chi-Square test is 

used to check the association between the variables of hypothesis. Out of 200 respondents, (88%) respondents 

were belong to the nuclear families and (12%) were belong the joint family system with (33%) have the family 

size ranging 1-5 children, (43%) have 6-10 children and (20%) have 11-15 children. Educational statuses of the 

respondents were also investigated, only (37%) respondents were literate and remaining (63%) respondent were 

                                                 
1 Term used for village in local language Urdu in Pakistan 
2 Term used for a the area smaller than a village in local language Urdu in Pakistan 
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illiterate. Majority, (8%) of the respondents belongs to Zameendara profession, (15%) belongs to jobs and 

remaining (5%) have their own small businesses as a source of income in this area. People of this area are found 

very poor status, when researcher probed their family income, (70%) of the respondents earn less than Rs. 10,000 

per month, (14%) respondent remain between Rs. 10,001-15,0000 and only (16%) respondent earn between Rs. 

15,001 and above.  As for as educational facilities in the area are concerned, most of the respondents (66%) told 

that educational facilities of primary level are available to (67%) people, while the remaining (44%) told that have 

no educational facility at all. Most of the respondent i.e. (93%) told that they are not able to arrange the higher 

education for their children which is available to them at long distance because of their low income. There are 

number of reasons were pointed out for this discrimination towards girl’s education, (88%) respondents told that 

low income (poverty) is one of the major reason in the way of education, while remaining (42%) respondents told 

the non-availability of the educational institution in the area. Educational discrimination was observed at high 

level in the area, (76%) of the respondent were against the girl’s education while the remaining (24%) respondent 

were found positive in the favor of girl’s education. There are number of reasons which stop the people to send 

their girls for education such as insecurity told (35%), long distances told (42%) and cultural rigidity told (23%) 

of the respondents.  (94%) of the respondents were against the jobs of the girls and investment in female education 

is the wastages of resources told (84%) because overall benefit of girl’s education goes to their prospective in-law. 

Majority (85%) respondents were in the favor informal education for the girls instead of formal education because 

they have different fears in their minds regarding the girls, like run away and fashion. (65%) respondents told that 

informal education is sufficient for character building while (35%) were not satisfied with informal education for 

character building of the girls. Although people are against the girl’s education due to different reasons but 

majority (71%) of the respondents told positive response that educated girls would be the good mothers in future 

and (94%) respondents were agreed that educated female can do better socialization of their children as compared 

to uneducated female. Majority of the respondents i.e. (92%) were agreed that breakdown of marriages is due to 

education (low and higher education) in rural areas. (85%) of the respondents told that if financial support and 

approachable educational facilities are provided to them, they would become ready for their girl’s education 

which solves the problem of low female literacy in the area. Hypotheses of the study is highly accepted, higher 

economic status and high level of awareness promote the literacy rate in the area. Low economic status also 

negatively affects literacy rate in the area. Chi-square value (26.44) tells a highly significant (P=.000) association 

between monthly income and literacy rate. Gamma value (26.44) shows a strong positive relation between the two 

different variables. Negative association observed between cultural rigidity and literacy rate was reflected by the 

chi-square value (47.08) shows a highly significant (P=.000) association between cultural rigidity and female 

literacy rate. Gamma value (47.08) shows a negative relation between the variables. So there is lesser cultural 

rigidity, more would be the female literacy rate in the area.  

 

4. DISCUSSIONS 

 

The family size most of the selected families were not too much large, they have reasonable number of children 

(2-4 children), but only a few percent families have large family size which is over to ten children. It means that 

fertility rate in the rural area decreasing, which is the positive sign for the development of the rural areas. Overall 

it is seen that rural people do not against the girls’ education but there are many social and economic barriers 

which create problem for the rural people to educate the girls. It is concluded that the major thing which is very 

alarming till now is that literacy rate in the rural areas is very low, especially in female side. It is concluded that 

education level of the family of the respondents is mostly primary but some of the respondents belongs to the 

middle level education. There are no cases that have metric or intermediate level of education. This is only due to 

the lack of educational facilities and the low economic conditions of the rural people. The economy of the rural 

people mostly depends on the agricultural land. This thing is also very painful for the rural people that they have 

misconceptions that there is no need of education for their occupation, so they do not send their children to 

schooling. They think that it is wastage of time and resources. Only few respondents related with the job 

occupation. Majority of the people have earn less than Rs. 10,000 per month in the area, so with this earning they 

are even unable to meet their daily expenses because of the high prices of daily utilities, so how they can bear the 

cost of education of their children? So less earnings is also a major cause to stop the rural people to send their 

children in schools. 

 

5. CONCLUSIONS 

It has been concluded that lack of educational facilities also a big reason of low female literacy rate, most of the 

village still remain without the school facility in Tehsil Jaranwala, especially for female schools. It is because 

237 



J. Appl. Environ. Biol. Sci., 7(12)234-239, 2017 

 

when Pakistan came into being established societal concept was male dominant society so the Government opens 

the male’s schools in majority. The second thing which is very painful for rural areas is that wherever school are 

existed, they remain at primary level still now, Government did not try to improve them not even at the middle 

level .So in most of the rural areas people have only primary level educational facilities. 

It has also been concluded that people in the rural areas are not very strong financially, so that they do not spend 

money for children’s education especially in female’s cases. It is because they think that over all benefit of girls 

education goes to their prospective in-laws at the end. 

It has been observed that people living in the rural areas were interested in the female education but circumstances 

stop them to do the same. Because families are very conservative and some people think that education for the girl 

is in not very important because of their innocence. Low income is the major economic factor in the rural areas in 

the way of education and other reason is non availability of the school in the area. Most of the respondents 

showed that they feel some sort of social insecurity, when their girls go out side the home for education. They feel 

fear that their girls will do run-away marriage, become ultra-modern and fashionable and they become out of 

control because of education.  

It is also concluded that distance of the schools from the homes is also a major reason in low literacy rate and 

especially for female. When the school is situated very far away from the homes it is impossible for the girls to go 

schools, it has been observed that there is no body in most of the families who drop the girls to school and pick 

them. So this is the huge hurdle in way of girls’ education. It is also observed that due to long distance between 

the schools and the homes, girls face many problems during traveling. However, most of the respondents think 

that without education nobody can survive, so education is important than all other activities.  

It is also observed after the analysis that most of the people have awareness that informal education is not   

important than formal. Formal education furnishing the life of the individual so that’s why formal education is 

very important, especially for female. It means that only domestic education or informal education is not sufficient 

for the smooth survival of the life for the people. Moreover, most of the people are satisfied with the formal 

education because formal education is very important for the good character building of the people. It is also 

concluded that most of the people think that educated girls would be the good mother in future and they will play 

a significant role in the process of socialization due to education.  

Poverty of the rural people also affects the education of their children. Majority of the rural communities are 

based on agricultural land which provides them semester wise or annual basis income. No highly paid jobs for the 

rural people because of their low education, so that they are not economically rich, they are very poor. This is the 

main reason of the low literacy rate. It is also concluded from the analysis that if financial support is provided to 

the rural people they will get ready to send their girls for schooling. If the school facility is provided to rural areas 

near to homes of the people, this will increase the literacy rate in the effected areas. Some of the family values 

restrict the girls to go school. Parents feel embracement when their girls go out side the home but such cases are 

very rare. They are strictly orthodox people. 

Finally it is concluded that female literacy rate in the rural areas is low because rural people prefer domestic work 

over female education and they prefer education for boys only because they think that over all benefit by the 

female education goes to their prospective in-laws while the investment on the male education will return to the 

parents when they will be old ages. The other factor which affects the female literacy is the poor economic 

conditions of rural people. Rural people are not very strong financially because they have no handsome jobs and 

only depend on the agricultural land, which fulfill their basic needs like food and shelter. 

 

6. SUGGESTIONS  

• As the education is primarily the responsibility of the provincial Government, so Central Government 

should collaborate with the local Government to improve the education especially female education. 

Basic education institutional facility must be provided in the rural areas.  

• Gender discrimination at the job level should be eliminating so that people must educate their girls. 

• Government must pay attention to social insecurity both in rural and urban areas. 

• Some sort of income generating activities should be activated in rural areas, which improve the economic 

condition of the rural people. 

• Awareness campaigns should be arranged for the rural people to aware them about the importance of 

female education. 

• New schools should be opened and classrooms will be added in the existing schools based on objective 

demographic criteria. Preference shall be given to female schools. 

• District Education Authority shall be responsible for monitoring and supervision. 
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• Compulsory Primary Education Ordinance should be strictly enforced in the areas where Primary 

schooling facilities exist. 

• Additional teachers should be provided to upgraded schools. 

• Free textbooks, note books and uniform should be provided to needy and deserving children who are left 

outs or drop outs at primary level because of poverty. 

• Relaxation of qualification where female teacher are short in supply. 

• All new primary schools should be opened with the ratio 60:40, 60 for female and 40 for male. Similarly 

the female-male teacher ratio during new appointments must be according to number of students. 

• In order to attract and retain female teachers in rural areas special incentives including monetary 

incentive should be given to female teachers. 

• Incentive package for private institution is being developed to encourage private sector to supplement the 

government efforts in the field of education. 

• Teacher absenteeism should be reduced through consistent monitoring especially in rural female schools. 

• School management committee should be strengthened to assist the school administration in school 

functioning. 

• Proper transportation facility should be provided to rural people if the school facility is not available in 

the village. 

• Up gradation of the existing educational institutions must be necessary especially in the rural area. 

• Scholarships should be announced especially for the female so that parents feel easiness to send them for 

education. 

• Government and private organization (NGO’s) can play an important role to eliminate the social barriers 

and social insecurities. 

• Provision of incentives for girl’s students to attend schools and for teachers to take up teaching duties 

with commitment and devotion should be encouraged. 
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ABSTRACT 

 

For centuries, honey had a valued place in traditional medicine especially in remedy of microbial infections. In Saudi 

Arabia, the consumption of honey is increasing daily and there are many types of Saudi consumed honey (local and 

exotic), so comparing these honeys with their biological activities is greatly required. The main objective of the study 

was to evaluate the antibacterial potency of three natural mountain honeys (Al-Sail Al-Kabir, Wadi Al-Dibaa &Wadi 

Sahl) and three trade honeys (Al-Shifa, Haley & Polyflora) randomly selected from different regions of Saudi Arabia 

country and evaluated for antibacterial activity against multidrug resistant (MDR) bacteria by agar diffusion methods. 

Generally, all of the tested natural and trade honey types have inhibitory effect on growth of all tested bacterial strains, 

recording higher activity for natural than trade types. Among the tested honeys, Al-Sail Al-Kabir and Haley were the 

most potent ones with inhibition zone diameter (IZD) 14.5–16.5and 12.0 - 15.0 mm respectively. Also it was found 

that, Al-Sail Al-Kabir retains with its activity up to 25%, while Haley was found to have weak activity when diluted to 

75%. The minimum inhibition concentrations (MICs) and minimum bactericidal concentrations (MBCs) of the two 

honeys showed that, Al-Sail Al-Kabir honey possessed lowest MIC values against E. faecium & P. aeruginosa with 5 

mg/ml MIC and 10 mg/ml for MBC. While the highest MICs were recorded for Haley honey against S. aureus (VRSA) 

&A. baumanii with 20 & 40 mg/ml MIC and 40 &>40 mg/ml MBC values. From the obtained values it was observed 

statistically significant difference(P≤0.05) between the tested organisms and the concentrations of the honey. It could be 

concluded that, Saudi Arabia honeys, namely Al-Sail Al-Kabir and Haley have high antibacterial potency and can be 

used as alternative strategy for treatment of multidrug resistant bacteria. 

KEY WORDS: Antibacterial activity, Multidrug-resistant bacteria, Natural and trade Saudi honey, MIC, MBC.    

 

INTRODUCTION 

 

Using of antimicrobial agents in reducing the global burden of the infectious microbial diseases is essentially 

important. The developing and spreading of the resistant microbial pathogens led to diminishing the effectiveness of 

the known antibiotics. Antibiotic bacterial resistance is a serious problem to the public health and frequencies of this 

resistance are increased worldwide [1-2]. The availability of antibiotics on shelf for the public in Saudi Arabia 

contributes to the spread of multidrug[3]. 

MDR bacteria present an increasing problem in medical care [4]. Cases reported with MDR bacteria increased 

in number and failure of routine antimicrobial therapy has extended to cover more patients even those who are not 

seriously ill or complicated [5].In Saudi Arabia MDR bacteria represents a major problem causes length of 

hospitalization, increases in morbidity and mortality, limited therapeutic options as well as high cost of health care. 

MDR bacteria are retained to several types of Gram-positive and Gram-negative bacterial pathogens [6-9]. 

Currently, as a result of arising of those MDR organisms options for treatment with antimicrobial agents are 

limited, and newly introduced drugs placed on the market are decreasing, and because it is quite important problem, 

many efforts are directed to limit those bacteria from spreading[10]. Infection control represents the first steps 

towards limiting those resistant bacterial types, secondly comes introduction of new effective antibiotics in the 

market. In the wake of increasing interest in complementary and alternative medicine, herbal extracts are attracted 

recently in many countries [11-13]. 

The Arab region is rich in natural resources, including plants and herbs. However, most of these remain 

unexplored for their biological activities including those used in traditional medicine. With the growing problem of 
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bacterial resistance to major classes of antibiotics, which is associated with many of the healthy and economic 

problems, the search for alternative treatments from natural resources becomes a pressing issue[14]. According to 

estimation of the World Health Organization, 80% of developing countries peoples rely on the harvested wild plants 

for their primary health care [15]. In Arab countries honey has the first rank in folk medicine. In Saudi Arabia, the 

consumption of honey is increasing, since it is one of the principle ingredients in foods, as remedy and in natural 

mixtures [16]. 

Honey is a unique food product having several of bioactive compounds which derived from bees and plants 

[17]. The average content of honey was recorded as, monosaccharides (75% fructose and glucose), disaccharides (3–

10% sucrose), complex sugars and other materials as well as water (20%) [18-19], also it contains antioxidants [20-

22]. Some reports mentioned that honey contains more than 200 components [23]. 

From ancient times, the honey was used in traditional medicine for remedy of the microbial infections. The 

killing effect of honey to the microorganisms has been attributed to several factors such as its phytochemical nature, 

its high concentration of hydrogen peroxide, high acidic nature as well as its high osmotic effect [24]. The 

antimicrobial potency of honey is also dependent on several causes such as flower from which it is derived, 

geographical location and the type of the used honey [25]. 

Recently, honey has been reported to have an antibacterial activity against about 60 species of bacteria 

including Gram positives, and Gram negatives, aerobic and anaerobic, hence it was known that honey, had 

antibacterial of broad spectrum activity [26]. 

Since honey types differ from one country to another and in different regions in the same country due to floral 

origin, soil composition and other factors consequently, quality criteria differ from one honey type to another. So 

these criteria vary according to these factors and need to be periodically revised with updating methodologies [27]. 

There are many types of honey (local and exotic) commonly consumed in Saudi Arabia. Most of these honeys are 

traded without quality sign or reference to their origins and this may lead to honey adulteration and/or marketing 

non-standard honeys. So, comparing these honeys with its biological activities is greatly required [28]. The present 

study was conduct in order to evaluate some of the natural and trade Saudi honeys as antibacterial agents against the 

MDR human bacterial pathogens. 

 

MATERIALS AND METHODS 

 

Collection of honeys 

Three types of natural mountain honeys (Al-Sail Al-Kabir, Wadi Al-Dibaa and Wadi Sahl) originating from 

three different localities in Saudi Arabia are kindly provided by honey– beekeepers in addition to three trade honeys 

(Al-Shifa, Haley and Polyflora) purchased from three Saudi local markets were randomly selected from different 

locations of Saudi Arabia country (Table 1). 

 

Table 1: Types and regional data of the tested honey samples 
No. Type Name of Honey (Scientific name) Location 

1 Natural Honey Al-Sail Al Kabir (Acacia spp) Al-Taif, Southwestern KSA (Stored honey) 

2 Natural Honey Wadi Al-Dibaa (Acacia spp) Arar, South KSA (Stored honey) 

3 Natural Honey Wadi Sahl (Acacia spp) Tarif, South KSA (Stored honey) 

4 Trade Honey Al-Shifa Rafha, Othaim Markets 

5 Trade Honey Haley Dammam, Carrefour Market 

6 Trade Honey Polyflora Hafar Al-Batin, Hyper Panda   

 

Preparation of honeys concentrations 

Different concentrations 1, 2.5, 5.0 and 7.5% (v/v) of each honey type were prepared using sterile distilled 

water. To obtain theses concentrations, the respective honey volumes: 9.0, 7.5, 5.0, 2.5 mL were dissolved in sterile 

distilled water of a corresponding volume of to give 10 mL final volume. 6 mm filter paper discs were prepared [29], 

and impregnated individually with the prepared honey concentrations. 

 

Bacterial test organisms 

The MDR bacterial test organisms used in this study were Gram-positive strains; Enterococcus faecium (strain 

resistant to 15 different antibiotics) [30]and vancomycin-resistant Staphylococcus aureus (resistant to 13 different 

antibiotics) [31] and Gram-negative strains; Pseudomonas aeruginosa (resistant to 15 different antibiotics) and 
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Acinetobacter baumanii (strain resistant to 16 different antibiotics) [30]. In addition to two standard strains; 

Staphylococcus aureus ATCC 29213 as a Gram-positive and Escherichia coli ATCC 25922 as a Gram-negative were 

used for comparison of inhibition zones in the primary antibacterial assay. The previously mentioned strains were 

obtained from Bacteriology Lab at Department of Botany and Microbiology, Faculty of Science (Boys), Al-Azhar 

University, Cairo, Egypt.  

 

Culture preparation 

The six bacterial strains used in this study were kept on nutrient agar slants at 4°C until use. For purpose of the 

culture preparation, twenty-five ml of nutrient broth medium were inoculated into six conical flasks of 50 ml volume; 

each flask was inoculated separately with the six bacterial strains under study then incubated for 24 h at 37 °C.   

 

Testing antibacterial susceptibility 

Preparation of the bacterial inoculums 

The bacterial slants were incubated at 37ºC for overnight. The bacterial suspension (0.5 McFarland) was 

prepared according to the method of Koneman et al. [32]. Briefly, three to five colonies were dispersed in sterile 

normal saline then turbidity of the test tube was adjusted to 1.5 × 108 CFU/mL that corresponding to 0.5 McFarland 

standard. Mueller Hinton agar plates were swabbed from the prepared standardized bacterial suspension, then the 

plates were dried for 3 to 5 min.  

 

Paper disc assay  

The method of paper disc assay was performed according to Bauer et al. [33]. In this experiment the honey 

samples were impregnated on paper discs, then, all discs were loaded on the surface of the agar and pressed to be 

contacted with agar. To prevent overlapping of the inhibition zones, the discs were placed at a distance of 15 mm 

from the edges of the plates. After incubation at 37°Cfor 24 h, the plates were examined and the inhibition zone 

diameters (mm) were recorded. Triplicate plates were prepared and measured for each test organism.     

 

Agar well Assay 

The honey types gave highest antibacterial activity were selected and different concentrations were performed 

from each type to detect the highest concentration gives highest antibacterial activity. Plates of Mueller Hinton agar 

were prepared according to the instructions of the manufacturing company. Wells with 6 mm diameter were cut in 

the agar using sterile cork borer. Swabs from bacterial suspension (1.5×108 CFU/mL) were streaked on the surface 

of the agar plates. Different concentrations of the honey; 10, 25, 50 & 75% were added to the wells individually. The 

inoculated plates were incubated for 24 h at 37°C [34]. 

 

Determination of MIC and MBC 

The highest active natural and trade honey types (types gave highest diameter of inhibition zones) were 

selected for determination of their MIC and MBC. For determination of MIC, different concentrations 80, 40, 20, 

10, 5, 2.5, 1.25 and 0.62 mg/mL were prepared from each honey in tested tubes by serial dilutions using 1 mL of 

Mueller Hinton broth medium. Inoculum of 20 µl (1.5×108 CFU∕mL) of the test organisms was dispensed into the 

tubes. The tube of positive control was contained only each of the organisms in 1 mL broth medium and but not 

honey, in contrast the negative control tube was contained 1 mL of honey. After incubation at 37°C for 24 h, the 

turbidity of each tube was visually investigated [35]. For MBC determination, the tubes of MIC that showed visible 

growth or turbidity, each bacterial test organism was streaked on plates of nutrient agar and incubated for 24 h at 

37°C. MBC was recorded as the lowest concentration without any growth of the test organisms. 

 

Statistical analysis 

The results of inhibition zone diameters were recorded and expressed as average ± standard deviation then 

analyzed using ANOVA (analysis of variance), if P≤0.05 the differences were considered significant. 

 

RESULTS AND DISCUSSION 

 

The presence and spreading of multidrug resistant microbes led to re-evaluation of ancient remedies such as 

honey [36-38]. Honey is highly valued by users for therapeutic purposes as an alternative medicine [39]. Using of 

honey as a therapeutic is due to ancient times because of its varied therapeutic and nutritional values [40]. Honey is 

commonly used as an anti-inflammatory, anti-oxidant and anti-bacterial agent [41]. Recent advances in research, 

literature highlighted that honey has potential biological activities with promising health promoting properties [42]. 
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The selected honeys and bacterial strains  

In Saudi Arabia, there are many types of honey, some are locally produced and some are imported from 

outside the country. Evaluation the antibacterial activity of the most common types of Saudi honeys not studied 

sufficiently [43]. Most of the available Saudi honeys are traded without quality sign or reference to their origins and 

this may lead to honey adulteration and/or marketing non-standard honeys. So, comparing these honeys with quality 

standards such as antibacterial activity especially against MDR bacteria is greatly required. Although, previous 

studies which were conducted on Saudi honeys focused on antimicrobial activity as a general [44-49], but literatures 

about evaluating the activity of both natural and trade Saudi honeys as antibacterial agent against multidrug resistant 

(MDR) human bacterial pathogens are few. In this study, three natural mountain honeys (Al-Sail Al-Kabir, Wadi Al-

Dibaa and Wadi Sahl) originating from three different localities in Saudi Arabia were evaluated for antibacterial 

activity in comparing with three trade honeys (Al-Shifa, Polyflora and Haley) purchased from three Saudi local 

markets.  

 

Antibacterial activity of the collected honeys against MDR bacteria 

The collected six Saudi honeys were tested against four MDR bacterial strains S. aureus (VRSA), E. faecium, 

P. aeruginosa and A. baumanii in addition to two standard strains S. aureus ATCC 29213 and E. coli ATCC 25922 

using paper disc diffusion method. Important MDR bacteria include methicillin-resistant Staphylococcus aureus 

(MRSA), vancomycin-resistant S. aureus (VRSA), vancomycin-resistant Enterococci (VRE), Acinetobacter sp. and 

Pseudomonas aeruginosa cause infections are more difficult and expensive to treat, and result in significant 

mortality, imposing high economic burden on health care systems [5]. 

The results of antibacterial assay (Figure 1) showed that the highest antibacterial activity was recorded for 

natural honeys where the inhibition zone diameter (IZD) was ranged from 12.0±0.54 to 19.5±0.10 mm in 

comparison with trade honeys which showed lower activity of IZD ranged from 9.5±0.52 to 16.0±0.27 mm against 

all tested bacterial strains. Generally, among the tested natural honey types, Al-Sail Al-Kabir honey obtained from 

Al-Taif, Southwestern KSA was the most potent type with IZD 14.5±0.35–19.5±0.10 mm followed by Wadi Al-

Dibaa and Wadi Sahl with IZD 12.5±0.44 - 17.0±0.33 and 12.0±0.54 - 15.5±0.10 mm. 

 

 
 

Figure 1: Inhibitory growth activity of natural and trade honeys against MDR bacterial strain. 

 

In case of trade honeys among the tested three honeys, Haley type that obtained from Carrefour Market; 
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Dammam governorate was the most potent one with IZD ranged from 12.0±0.45 to 16.0±0.27 mm followed by 

Polyfera honey of IZD ranged from 11.5±0.30 to 14.0±0.35 mm against the tested strains. While Al-Shifa honey was 

the weakest activity at all of IZD9.5 - 13.0±0.32 mm. 

Our finding indicated that, susceptibility of the tested MDR strains to the different honey types was varied 

where the highest inhibitory effect was recorded in case of E. faecium (10.5 – 16.5 mm) followed by P. aeruginosa 

(11.0 – 16.0 mm) and S. aureus VRSA (11.0 – 15.0 mm), while the less susceptible strain was A. baumanii where 

IZD was ranged from 9.5 to 14.5mm. Honey has been used for its healing, nutritional and therapeutic properties 

since ancient times. Its antibacterial potentials even against multi-drug resistant bacteria, such as Staphylococcus 

aureus, Pseudomonas aeruginosa and Acinetobacterbaumanni have been proved[50]. 

In general, the obtained results showed that, all tested natural and trade honey types showed inhibitory effect 

on growth of all tested bacterial strains with varying degrees. The inhibition of bacteria growth is depending on the 

origin of honey for the natural types and manufacturing company for the trade types. Molan [51] reported that, the 

antibacterial activity of the honey may due to the floral source of honey which acts on its biological properties. Also, 

many authors established that, the antimicrobial activity of honey is return to many factors [52-53] such as its 

osmotic effect [24,54-55], its acidity or activity of glucose oxidase [56], its content of hydrogen peroxide [57-60], 

presence of inhibin [61] that consider as antibacterial agent [62], H2O2[63] and non-peroxide contents [64-65], as 

well as the factors of phytochemicals [66-67] and phytochemical substances [52,62,68-69].  

 

Evaluation of antibacterial activity for the different honey dilutions  

Based on the results of antibacterial assay it was found that, both Al-Sail Al-Kabir and Haley were the most 

potent ones, therefore, it were selected and different concentrations 10, 25, 50 & 75% were performed and assayed 

against the four test multidrug resistant bacteria by agar well diffusion method to detect the lowest active dilution 

can be used as a consumable diet. 

The results of antibacterial assays for the different dilutions (Figure 2) showed that, Al-Sail Al-Kabir was 

active up to the concentrations 25% with IZD9.0 – 10.5 mm, while Haley honey was found to have weak activity at 

the concentration 75% with IZD 8.5 – 11.0 mm. From these results we could concluded that the natural honey can 

be used if though it diluted until to 25% while the trade honey losses it activity if diluted to 75%. The results of the 

recorded inhibition zone diameters showed statistical significant difference in the values between the honey 

concentrations and the microorganisms (P≤0.05). Similar findings were reported by Alqurashi et al. [70]. 

 

 
 

Figure 2: Antibacterial activity of different concentrations of the most potent honeys. 
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Determination of MIC and MBC of the most potent honeys 

From results of antibacterial activity it was clear that Al-Sail Al-Kabir and Haley honeys were the most potent 

among the tested honey types thus it were selected for determination MIC and MBC against four tested MDR 

bacterial strains. The MIC and MBC values of the most potent Al-Sail Al-Kabir and Haley honeys against the four 

tested MDR bacteria are recorded in Table 2. The lowest MIC values were recorded for Al-Sail Al-Kabir against E. 

faecium & P. aeruginosa with MIC 5 mg/ml and 10 mg/ml MBC, relative increase in both MIC values 10 & 20 

mg/ml and MBC 20 & 40 mg/ml for both S. aureus (VRSA) and A. baumanii respectively. The Highest MIC values 

were shown by Haley honey against S. aureus (VRSA) &A. baumanii with 20 & 40 mg/ml MIC and 40 &>40 

mg/ml MBC values. Relative decreasing in MIC values 10 mg/ml and MBC 20 mg/ml for both E. faecium & P. 

aeruginosa respectively. The obtained MIC and MBC values are similar to those obtained by many authors 

discussed antibacterial potency of different Saudi honeys against non-multidrug-resistant bacteria [70, 71-73] and 

the results reported by Hern et al. [74]. To the best of our knowledge there is no study about evaluation of 

antibacterial activity of Saudi honeys against MDR bacteria. So, from the results obtained for MIC and MBC of Al-

Sail Al-Kabir and Haley honeys we can indicate efficiency of these types as alternative treatment for MDR bacteria 

at low concentrations.  

Table 2: MICs and MBCs of the most potent Saudi honeys 
Bacterial strains MIC/MBC (mg/ml) 

Al-Sail Al-Kabir honey Haley honey 

MIC MBC MIC MBC 

S. aureus (VRSA) 10 20 20 40 

E. faecium 5 10 10 20 

P. aeruginosa 5 10 10 20 

A. baumanii 20 40 40 >40a 

*MIC, Minimum inhibitory concentration; MBC, Minimum bactericidal 
concentration; a, The highest concentration tested. 

 

CONCLUSION  

The results obtained in this study established that, not all the common Saudi honeys have the same biological 

and medical properties, among them Al-Sail Al-Kabir and Haley Saudi honeys are valuable types where they have a 

promising antibacterial activity against multidrug resistant bacteria (MDRB). Thus they can be used as an alternative 

and efficient remedy for reducing the infections caused by such bacteria. 
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ABSTRACT 

 

The focus of my paper is to outline the general assumption of Minimalism programme and apply it to clause structure in Pashto. Following the 

assumptions of minimalism, the clause structure of Pashto has been analyzed in term of agreement, case, features checking, move etc. As a result, 

a model of case, agreement and derivation of Pashto clause is developed. According to the model, Nominative NP values the phi-features of T, 

regardless of its grammatical function in the clause. T values the features of the highest available Nominative NP subject. Otherwise if subject is 

not nominative it establishes agree relation with object which is next to the highest NP. Accusative case is assigned to an object by V. If the little 

v assigns agent role to its external argument and the Asp (aspect) head carries [-IMP (imperfect) features then the subject NP is valued for ergative 

case. However, if the T head is marked with [+PST] (past tense) features then the case of subject is valued as ergative regardless of the features of 

Asp head when subject is agent. 

KEYWORDS: case, agreement, movement, features checking, minimalism, head, specifier, merge, move 

 

1.1. INTRODUCTION 

 

Pashto is spoken largely in Afghanistan and Pakistan. It is spoken by almost half of the population of Afghanistan. In Pakistan, it is spoken primarily 

in Khyber Pakhtoonkhwa, Balochestan and FATA. It is spoken by almost fifty thousand people as a native language in Iran as well [31]. Pashto is 

divided into three dialects: Eastern dialect, Southwestern dialect and Central dialect [31]. Pashto has approximately twenty million speakers in 

Afghanistan and Pakistan. The eastern dialect of the language which is spoken in KPK is the focus in this study. It is the national language of 

Afghanistan. It is second in social prestige to Dari in Afghanistan. In Pakistan, Pashto does not have any official status. Pashtuns receive their 

education in English and Urdu. In 2012, the provincial government made it the language instruction in all public schools but very soon after it the 

English and Urdu were restored as languages of instructions in Public schools (see [31]; [28]; [35] and [36] for details). 

Clause structure in Pashto, though analyzed to a great extent by [28] and [31], still needs to be investigated so that further research on the syntax 

of the mentioned language is made possible. [31] discusses the clause structure of Pashto while employing the conventional descriptive approach. 

Roberts analyzed the clause structure of Pashto in brief just to provide background for his extensive study of clitics [28]. The focus of the latter 

was on second position clitics in Pashto; so he did not discuss case system, agreement and derivation of the clause in detail in the Minimalist 

Framework. Roberts argues that Pashto is a split ergative language, having split on tense rather than on aspect. According to him ergative case is 

only assigned in past tense. According to him, in present and future tense, ergative case is not assigned. What I have observed is that in Pashto 

ergative case is assigned in present and future perfect too, in addition to past tense. The study has been organized as: 

 

1.2. METHODOLOGY 

1.2.1. Data 

The researcher is the native speaker of the subject language. He used his personal native speaker intuition to distinguish ungrammatical 

constructions from those which are ungrammatical. However, the researcher conducted a focused group discussion to verify the grammatical 

construction and also reconsider those which are ungrammatical. The group consisted of five members (excluding the researcher). All the members 

of the group were master in English linguistics and were also the native speakers of Pashto. All the data cited in this work has been verified by the 

focus group. Then the data were analyzed within the framework of Mimimalism [12][13][14][15] [16] 

1.3. Theoretical Framework 

Minimalism has been adopted as a theoretical framework for this study. In the following sub sections the facets of Minimalism are outlined. 

1.4. Case theory 

The case of the NPs and its agreement with the verb determine the type of clause in which an NP is found. 

1.5. Structural versus Inherent Case 

Chomsky distinguishes between two types of cases; namely structural and inherent. Structural case is assigned by a case assigner which c-commands 

the assignee. Nominative and accusative are the examples of structural case. Nominative is assigned to subject in the specifier/T position; accusative 

is assigned to object in the specifier/v position. These two cases are related to the agreement pattern inside the clause. Inherent case, on the other 

hand, is related to the theta role and thematic relation between case assigner and case assignee[14].  

1.6. Case assignment in Minimalist Programme 

Case is checked in the specifier position of certain functional heads [12] [13]. However, recently [14] assumes the case to be a part of agreement 

and that it is valued by matching its features with the corresponding functional heads that bears the same unvalued uninterpretable features. Once 

the features of functional heads are valued and as a result the uninterpretable features are erased the derivation converges at LF. 

1.7. Case under Government and Binding theory 

GB model imposes some restrictions on case assignment. In this model, the head is assumed to assign case to an NP either in head-specifier or 

head-complement configuration. The structure in (01) illustrates the configuration. 

1.  

    XP    

   

                 specifier      X’ 

 

    X       complement 

 
 

In (01) X assigns case to specifier and complement. To S, it assigns nominative case to its specifier in head-specifier configuration; and to its 

complement it assigns accusative case, in head-complement configuration. X is a variable which can represent any head of a phrase. 

 

1.8. Case Checking Model 

The later stage of GB [17] and the early stage of Minimalist Programme mark a considerable change in approach towards case. During this time, it 

was assumed that case is checked, not assigned. It was argued that case is predetermined which needs checking during the course of derivation [12]. 
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Following Pollock’s split inflection Hypothesis1, Chomsky [12] argues that there exist two functional projections; namely, AgrOP and AgrSP. 

AgrSP, which is dominated by TP. AgrS dominates AgrO which in turn dominates VP. The case of subject is checked in specifier AgrS position 

while the case of object is checked in specifier-AgrO configuration [12] and [34]. 

Chomsky [12] eliminates Agr projections. However, case is still checked in head-specifier configuration. He further assumes that vP is immediately 

dominated by a light verb which projects two specifiers projections, namely inner specifier positions where the external argument, subject, 

originates and outer specifier position where the object checks its accusative case [03]. The case of subject is checked in specifier position, as 

structure in (02) illustrates: 

 

2.  

   TP 

 

    DP    T’ 

 

             T                vP 

 

                       DP           vP 

 

              Sub               v 

 

                 V          VP 

 

      

 V            Obj 

  
       (Radford. 2009) 
 

V merges with Obj to form VP which subsequently merges with V to v. Then v merges with its external argument, subject, to form vP. Next, vP 

merges with its specifier thus forming another vP. Obj moves to the outer specifier position of v to check its accusative case. vP merges with I to 

form I bar. Finally I bar merges with its specifier DP forming TP. The subject DP is moved to specifier T position to check its nominative case.  

 

2.1. Features Matching Model 

Chomsky [12][13][14][15] [16] assumes that case is an uninterpretable feature which needs to be valued and checked in order to be eliminated. Its 

valued and uninterpretable features are eliminated prior to LP through agree operation. Accusative case is valued through agree operation between 

v and the object whereas nominative case is valued through agree operation between subject and T in accusative languages. 

Structural cases like nominative and accusative are also available in Pashto. In addition to ergative-nominative construction, nominative-accusative 

is the other available construction in Pashto. Let us have a look at ergative-nominative construction. 

Structures like (03) are very common in Pashto. In this kind of construction, the subject NP marked for ergative case while the object is nominative. 

 

a. Aslam  badran   waxwarhal 

Aslam (ERG) cucumber (NOM)  eat. PL.F.PST 

Aslam ate the cucumbers.  

 

b. subedara, ma  tἑ        da rotai dapara  legale      wi 

Subedar, I (erg) you (nom)   for meal       send PF   be.2.M.S.PST 

Subedar, I had sent you for meal. 

 

c. haghἑ  mata  kitab   rakare   de. 

He (ERG) to me  book  give PF   be.S.M.Pres 

He has given the book. 

 

In Pashto, as it is the case with Gojri [08] non- nominative DP cannot enter into agreement with verb. Davison [19] argues the same about Urdu. 

In case of ergative subject, verb agrees with the object. In Pashto, default case does not exist. It is, therefore, impossible to have all the arguments 

of the verb in non-nominative case, oblique case. One of the two, subject or object, must be in nominative case so that agreement with verb could 

be established and thus the uninterpretable and unvalued features on T head be valued before LF. At LF the presence of uninterpretable features 

crashes the derivation. Besides, more than two nominative arguments are also not allowed in Pashto. 

Before starting the analysis of the clause structure in Pashto, the discussion of ergativity in Pashto is discussed in section 1.1.1. 

 

1.1.1. ERGATIVITY  

There are three potential obligatory arguments of the verb, i.e. subject of the intransitive verb (S), subject with agent role (A) and object of the 

transitive verb (O). One way to differentiate these arguments would be to obligate different cases for each of them. The obligation of having 

different cases for the S, A and O is not shared cross linguistically. A more common case system is the one in which two cases offered, namely, 

case of subject of both transitive and intransitive verbs and case of the object of transitive verb. This type of case system is called 

Nominative/Accusative which is typical found in the European languages [30]. 

The same is true for English, being one of the language of European Family. Examples in (1) illustrates nominative/accusative pattern in English. 

1.  

a. He (S) smiles. 

b. You (A) call him (O). 

c. He  (S)    dances.. 

d. He (A) is hit by you (O). 

 

In (1a) the subject of an intransitive verb is He, while in (1b) you is the subject of a transitive verb call however, the case of both the subjects’ viz., 

the subject of the transitive verb and the subject of the intransitive is isomorphic. On the other hand, the object of the transitive verb him in(1b) 

                                                           
1 The possibility to represent Inflection as a number of separate projections, each headed by one/some of the features which carry tense, mood, aspect, and agreement 

information 
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bears a case which is contrasting with the case of the subject of an intransitive verb in (1c) and that of the case born by the subject of transitive 

verb in (1d).  

The other type of system of case marking is the one which marks A differently from (S) and (O). This type of system is known as ergative/ absolutive 

system of case marking. The case of subject with agent theta role assigned, the subject of the transitive verb is ergative while the case of unagentive 

subject is called absolutive case. The subject, in (2) illustrates the aforementioned two types of systems of case marking. 

 

2.  
Accusative System  Ergative System 

A.S O A S.O 

Nominative Accusative Ergative Absolutive 

 

Accusative system of case marking is more common in European languages like English, Latin, German etc, while ergative system of case marking 

is generally in use in Australian languages like Basque and lezgein. Ergative system is not found in European languages (Germanic, Roman, Greek, 

Celtic etc). It is very uncommon in African languages. However, in Australian languages, ergativity is a shared feature in most of the languages. 

As for as South Asian (SA) languages are concerned, split ergativity is in vogue here. Indo-Aryan family of languages is famous for split ergativity. 

Further, Indo-Iranian family of languages also exhibits split ergative system of case marking. Pashto also belongs to Indo-Iranian family of 

languages which is the focus of this chapter. The following section will discuss split ergativity in detail. 

1.1.1. Split System. 

All the languages do not follow either accusative or ergative exclusively. There also exists a system of case marking which share features of both 

accusative and ergative languages. Such types of languages are classified as split ergative languages. There are a number of factors that determine 

the split on ergativity; first of all, the semantic property of DPs; then, the tense or aspect of the verb; and, finally the type of clause; main or 

embedded etc. 

In Dyirbal, an Australian language,  split is determined by the property of DPs. Only full DPs and third person pronouns take ergative case while 

other subjects carry nominative case Pitta-Pitta, another Australian language, exhibits split on tense of the verb.  In non-future tense, the subject 

bears ergative case while in future tense it bears nominative case [30].  

In Gojri, on the other hand, the ergativity maker -ne is affixed to an A subject carries in simple past tense and perfective aspects. Moreover, in the 

aforementioned language, the ergative maker –ne cannot co-occur with clause that contains a verb in habitual and progressive aspect [09], Other 

Indo-Aryan languages such as Punjabi [02], Urdu [11] and Hindi [24] exhibit the same pattern. Examples in (3) demonstrate split on ergativity in 

Dyirbal and some Indo-Aryan languages. 

3.  

a. Nguma  yabu-nggu  buran 

Father-Abs  mother-Erg  saw 

Mother (A) saw father (O). 
    (Dyirbal. Tallerman 2005) 

b. Kajal-ne   Xat  likhyo  e 

Kajal-ERG  letter-NOM write PF be PRES-3.s 

Kajal has read the book. 
   (Gojri. Akhtar & Bukhari 2007) 

 

c. DaakTar-ne  mariiz-nuu ᷃ vekhi-aa 

Doctor-ERG  patient-ACC see-PST 

The doctor examined the patient.  

    (Punjabi. Akhtar 2000) 

d. Ram-ne  rotti  khaayii  thii 

Ram-ERG  bread  eat-PERF-F be-past-f 

Ram had eaten bread. 
    (Hindi. Mahajan 1989) 

 

In every example given in (3), one of the arguments of the verb carries ergative case. In (3a) the Dyirbal subject yabu carries nggu as an ergative 

case marker. In Gojri as in (3b) the subject Kajul is marked by–ne as an ergativity marker. In Panjabi and Hindi the same –ne is used to mark the 

subject of the verb as ergative as –ne marks DaaKtar and Ram ergative in (3c) and (3d) respectively. 

4.  

a. yabu  banaga-n
y

u  

mother.Abs  return-Nonfut  

Mother returned. 

 

b. Numa  yabu-Νgu  bura-n  

father.Abs      mother-Erg  see-Nonfut  

Mother saw father. 
     (Dixon 1994:161) 

 

Illustrations in (4) show ergative-absolutive pattern since the syntactic requirement of ergativity, 3rd person pronoun, is met. However, in (5) 

nominative- accusative pattern is demonstrated as implicated by the fulfillment of the syntactic requirement, 3rdperson pronoun. 

5.  

a. Νana  banaga-n
y

u  

We nom  return-Nonfut  

We returned. 

b. n
y

urra  banaga-n
y

u  

you. Pl. Nom  return-Nonfut 

You all returned. 

 

The morphological ergativity is different from that of syntactic. In the said, the syntactic relationship of S, O and A is morphologically realized 

(Dixon 1994). Pashto also exhibits morphological ergativity (For details see section 2.4.1). 
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1.2. ERGATIVITY IN PASHTO 

Pashto is also displays a split ergativity like some other Indo-Inranian languages. The same phenomenon of split ergativity can be found in Indo-

Aryan languages likes Hindi, Punjabi, Gojri, Urdu etc. In Indo-Aryan languages the split is conditioned on the semantic properties of the subject 

DP1; and the aspect, tense and mood of the clause. Ergative case marker -nἑmarks an A subject in past tense and perfective aspects in Gojri and the 

same is true ofUrdu, Hindi, and Punjabi etc as well. 

Similarly in Pashto, the same ergative case is assigned to A subject in both perfect aspect (all the tenses) and past tense regardless of the aspect. 

In Pashto, there are only two aspects i.e. perfect and imperfect while in Indo-Aryan languages there exist three aspects such as Habitual, Progressive 

and Prefect. Imperfect aspect in Pashto comprises both habitual and progressive which have been treated separately in Indo-Aryan languages. Thus, 

in Pashto ergative case is assigned in past progressive aspect too in addition to those conditions in which ergative case is assigned the subject of 

the sentence is past simple and perfect. In Indo-Aryan languages, however, ergative case is not assigned to A subject in progressive aspect even 

though the other requirements such as agentive role and volitionality of action are satisfied.  

The Pashto examples in (06) demonstrate that ergative case gets assigned to subject in past progressive in addition to past simple and perfect tense. 

6.  

a. ma  halak  waniso 

I (ERG) boy (NOM)  catch PST S.M 

I caught the boy. 

 

b. ma   margh  wakho 

I (ERG) crow (NOM)  beat PST S.M 

I was beating the crow. 

 

c. ma   halwa               kharsawala 

I (ERG) pudding (NOM)  sell. PST S.M 

I was selling the pudding. 

 

d. ma   chicken  pokh-karhe de 

I (ERG) meal (NOM) cook PF be. S.F.Pres 

I have cooked the meal. 

 

e. ma  ba  dukan aghaste  wi. 

I (ERG) FUT dukan buy  be PST 

I will have bought the shop. 

 

f. ma  ba  zmaka   aghasta 

I (ERG) FUT property  buy PST 

I would have been buying the property. 

 

g. ma   gade aghaste   wo 

I (ERG) car buy PF  be.PST 

I had bought the car. 

 

Examples in (06) illustrate that in Pashto A subject bears ergative case in past tense while in non-past tense in only perfect aspect the subject gets 

the case assigned. Another conspicuous feature of ergativity in Pashto is that all the subjects bearing ergative case are obligated to be having agent 

theta role. This entails that the action performed by subject is volitional. The same is true about Indo-Aryan languages as well[08][09][11]. 

Illustrations in (07) exemplify a circumstance in which the subject does not get ergative case assigned because the subject does not carry agent 

theta role. 

7.  

zama  pekhawar  khwax  de 

I (DAT) Salma (NOM)  like PF  be (Pres) 

I like Peshawar. 

Otherwise, if ergative case on the subject result in the ungrammaticality of the sentence as in (8).Consider the following examples: 

8.  

*ma  pekhawar  khwakh  de 

I (DAT) peshawar (NOM) like PF  be (Pres) 

I like Peshawar. 

 

In Pashto, ergativity has been witnessed in past tense in addition to perfect aspects in non-past tense sentences. In past tense in both perfect and 

imperfect aspect exhibit ergativity while in non-past tenses the latter is restricted to perfect aspects. Examples in (09) demonstrate that ergative 

case assignment to subject in present imperfect does not obtain. However, nominative subject is fine in that situation. Contrastively, in present 

perfect ergative case seems fine whereas nominative case on subject renders the sentence in ill-form. Consider the following examples: 

9.  

a. Za  khabar   goram 

I (NOM) newspaper (ACC) read 1.s Pres 

I read a newspaper. 

 

b. *ma  jos  axlam 

I (NOM) juice (ACC) buy 1.s Pres 

I buy a juice. 

 

c. ma    kat  aghaste  de 

I (ERG)  bed (NOM) buy PF  be 3.s Pres. 

I have bought a bed. 
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d. *za   nowal  katale   de 

I (ERG)  novel (NOM) read PF  be 3.s Pres. 

I have read the novel. 

 

The action performed by ergative subject is volitional in most of the Indo-Aryan languages like Urdu [11] [10], Punjabi [02] and Gojri [08]. Wali 

contends that ergativity in Maharati is conditioned by subjunctive mood. He further assumes that in Maharati ergative case is assigned to the subject 

of those sentences which indicate obligation and necessity. In Pashto too, where ergative case is assigned to the subject, volitionality is implicated 

in the action performed by subject as shown in (10): 

10.  

a. ma   jag  mat  kare   de 

I (ERG)  jug (NOM) break  do PF  be s.m Pres 

I have broken the jug.   
(Volitional act) 

b. zama na  jag  mat  sho 

I (GEN)  jug (NOM) break PF be s.m    PST 

I have broken the glass    
(Non volitional action) 

 

c. ma   mekha   kharsa   krha. 

I (ERG) buffalo (NOM) sell  do s.f PST 

I sold the buffalo.     
(Volitional action) 

 

d. zama na ghwa  wraka  shwa. 

I (GEN) cow (NOM) lose PF  be s.f Pres 

I have lost a cow.    
(Non Volitional Action) 

 

e. ma   meez  mat   krhe de 

I (ERG) table (NOM) break  do PF be.s.f.Pres 

I have broken the table. 
     (Volitional Action) 

f. da hagha na  palat  mat  sho 

He (GEN)  plate (NOM) break  be.s.f.Pres 

He broke the plate. 
    (Non Volitional Action) 

 

The action performed by the subjects in (10f as in 10b and 10d) is non-volitional owing to the fact that the subject is not A in those constructions. 

The action is not intentional thus the non-ergative is implicated on the said subject. The case of the subject is not assigned ergative case despite the 

fact that the structural requirements for the case assignment have fulfilled. Thus it is proved that the action performed by an ergative subject is 

always volitional. Non-volitional action on the part of the subject requires the latter to be genitive case, as it happens in (10b, 10d and 10f). 

Consequently, a very close relation between volitionality and ergativity is obtained. However, there are some constructions which behave quite 

uniquely with respect to ergativity and transitivity of verb. Consider the following: 
 

11.  

Unergative  

a. ma   wakhandal 

I (ERG) laugh. PL. PST 

I laughed. 

  

b. ma   wajaral 

I (ERG) weep.PL. PST 

I wept. 

Unaccusatives 

c. za   woda shom 

I (NOM) sleep become. 1.s.Pres 

I slept. 

 

d. za   woda shawe  wom 

I (NOM) sleep become  1.s.Pres.PF 

I have slept. 

  

e. za   nojorha shawe wom. 

I (NOM) ill become 1.s.Pres.PF  

I have become ill. 

 

The action performed by subject in (11a-c) is volitional, though the verb looks like intransitive one. So, ergative case is assigned to the subject 

owing to the fact the subject DP carries agent theta role and the action is volitional. However, the examples in (11c-e) are fine with the nominative 

case because these verbs are unaccusative whose subject does not carry agent theta role thus no volitional action. So, if we assign nominative case 

to the subject the A subjects in (11a-c) make the sentences ungrammaticality as it is represented in (12a-b). 

12.  

a. *za   wakhandal 

I (NOM) laugh. PL. PST 

I laughed. 
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b. *za  wajaral 

I (NOM) weep.PL. PST 

I wept. 

In the subsequent sections, ergativity in Pashto is deliberated only, with special focus on the condition under which subject in a clause is assigned 

ergative case. The conditions consist of tense, aspect, the thematic properties of Subject DP and the thematic properties of verb. 

 

1.3. Morphological Ergativity in Pashto  

Pashto is a split ergative language where ergativity is both structural and morphological. Data in (4) show that subject of intransitive verb (S) and 

subject of transitive verb (A), regardless of having different forms, behave similarly under identical syntactic conditions. 

 

1.3.1. Control 

Data in (13) show that both nominative and ergative subject can control in an embedded subject. The typical example of such kind of control is 

non-finite subject PRO1which is controlled by subject of the matrix clause. 

13.  

a. ma       da-nawi kor     PRO  da aghasto  irada   

I (ERG) new house-DATto  buy    decide (f.s)  

kari   da 

do (f.s) be (f.s Pres) 

I have decided to buy a new house. 

 

b. za   da nawi kor  da aghast irada kom.  

I (NOM) new house-DAT to buy decide do (1.s.Pres) 

I decide to buy a new house/ I am making my mind to buy a new house. 

 

In both (13a) and (13b) the infinite subject of the embedded clause is controlled by the subject of the matrix clause regardless of the fact that in 

(13a) the subject is ergative case while in (13b) it is in nominative case. 

On the other hand, the ergative and nominative subjects cannot control an embedded subject in a finite clause. Data in (14) show that verb wai ‘say’ 

in the main clause demands an overt subject in the embedded clause in some situations. 

14.  

a. *haghἑ wai  chi   PRO ghwakha  

He (ERG) say (PST) CP HE meat (f.s)  

ba raorhi. 

fut bring 

He said that he will bring the meat. 

 

b. haghἑ  wi  chi  hagha  ba ghwakha   

He (ERG) say (PST) CP he  Fut meat  

raorhi. 

bring. 

He said that he will bring the meat. 

 

c. taa   wi   chi tἑ ba ghwaxa raorhi 

You  said  that you  fut meat   bring 

You said that you will bring the meat. 

 

Thus, it is concluded that ergativity in Pashto is both morphological and structural. Morphological in the sense that an ergative subject is 

morphologically marked in case the subject is a pronoun, not a noun (proper or common). Structural in the sense that ergative case is assigned to 

subject in some specific syntactic configuration. In Pashto the structural requirements for ergative is perfect aspect and past tense.  

 

1.3.2. Type of Clause and Ergativity 

Type of clause makes no difference to the ergative pattern of a clause. The same ergative pattern is followed both in matrix and embedded clause. 

As the subject of the transitive clause is assigned ergative case in past tense (both perfect and imperfect past) and perfect aspect in non-past tenses 

in the main clause, so does happen in the embedded clause. Regardless of the semantic properties of the verb in the matrix clause, the A subject of 

the embedded clause is assigned ergative case in past and perfect aspects in non-past tenses. Data in (15) show that the type of clause makes no 

difference to the ergative pattern inside the clause. Once the conditions for ergative case are met, no matter what type of clause it is, ergative case 

is assigned to its subject. 

15.  

a. hagha wai chi hagha   ba kitab 

He (nom) say cp he (nom) fut book (NOM) 

wakhli 

buy (3.s) 

He says that he will buy a book. 

 

b. ma   wi chi za ba  cherg  

I (ERG) said CP I (NOM) fut chicken (NOM)  

pokh  krham 

cook do (1.s Pres) 

I said that I will cook the chicken. 

 

c. ma  wi  chi  ma  manda krha 

I (erg) said that I(erg)  run  do 

I said that I ran. 
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d. za   waim   chi ma   manda wowahala. 

I (nom) say/saying that I (erg) run  beat 

I say that I ran/run. 

 

e. za    waim chi ma  cherg           pokh  

I   (NOM)  say CP I (ERG) chicken (s.m) cook   

kare  de 

do (s.m) PF(s.m Pres) 

I say that I have cooked the chicken. 

 

In (15b) the subject of matrix clause is in ergative case while the subject of the embedded clause is in nominative case, in view of the fact that 

matrix clause is in past tense and the embedded clause in present tense. Similarly, the subject of the matrix clause in (15c) is in nominative case 

while the subject of the embedded clause is in ergative case in view of the fact that Asp head carries [-IMPF]1 features and subject is assigned agent 

theta role which require that the subject of the clause be in ergative case. 

 

1.3.3. Pashto Ergative case Inherent or Structural? 

Bobaljik claims that ergativity in SA languages is structural [06]. As It is based on a particular structure of the clause i.e. perfect aspect, past tense. 

However, it is equally plausible to argue that the case is inherent in the languages including, Hindi, Urdu, Panjabi, Gojri etc owing to the reason 

that only A subject can bear ergative case marker. [08] [09] 

That Subject which takes experiencer role cannot take ergative case as represented in (16). In Gojri, experiencer subject bears -na ᷃ which stands for 

dative and accusative case marker. Similarly, in Pashto too, Genitive case, a case other than ergative, is assigned to experiencer subject.  

16.  

a. zama  yakhni  washwa 

I (GEN) cold  be PST 

I felt cold. 

 

b. *ma  yakhni  washwa 

I (ERG) cold  be PST 

I felt cold. 

 

c. zama  pa ser  dard   wo. 

I (GEN) head (DAT) pain  be PST 

I was feeling headache. 

 

d. pa ma taba  raghali  wa. 

I (DAT) fever  come FP  be s.f Pres 

I was suffering from fever. 

 

In Pashto, ergative case is not represented in form of a clitic like Gojri and other Indo-Aryan languages where ergative case has a special marker. 

In Urdu, –na is ergative case marker. In Pashto, however, if it is noun (both common and proper); there is no observable difference between the 

nominative and ergative noun on the other hand, if it is pronoun then the base form is changed so as represented in the table below in (17). 

Agreement pattern found in the clause determines the case of the subject. If the verb agrees with subject, the latter bears nominative case whereas 

in case the verb establishes agree-relation with object, the subject then bears ergative case. The following table illustrates the ergative-nominative 

alternations of pronouns in Pashto. 

 

17.  
Nominative Pronouns Ergative Pronouns 

First person singular 

First person plural 

Za 

Mong 

Ma 

Mong or monga 

Second person singular 

Second person plural 
Tἑ 

Taso 

Taa 

Taso 

Third person singular Masc 

FEM 

Third person plural 

Hagha 

Hagha 
Haghoi 

haghἑ 

haghi 

haghoi 

 

From the above table, it is apparent that the ergative form of first person singular pronoun is ma (I) while its nominative form is za (I). The ergative 

form of second person singular pronoun is taa (you) however, when marked for nominative case it is tἑ (you). The ergative and nominative forms 

of second person plural areisomorphic. The ergative form of third person singular masculine is haghἑ while its nominative form is hagha whereas 

its feminine alternate is haghi-depicting a slight difference in the last vowel. The ergative and nominative forms of third person plural are 

isomorphic. 

As it is true for Gojri, in Pashto too, inanimate subject DP cannot be assigned ergative case. This entails that ergative case is an inherent case. 

Illustrations in (18) confirm that an inanimate subject DP cannot be assigned ergative case. 

18.  

a. *kursai rotai  waxwar. 

chair (ERG) meal (NOM) eat.sg.F. PST 

Chair eats the meal. 

 

b. *laptop  woba  skali   di 

laptop (ERG) water (NOM) drink FP be.sg.F. Pres 

Laptop has drunk water. 

 

The examples in (18) demonstrate that ergativity is closely associated with the agent role of the subject. Ergative case cannot be assigned to Kursi 

‘chair’ since it is an inanimate entity and thus cannot perform the action of eating. Similarly, laptop being inanimate object cannot perform a volitional 

action. Thus, kursai and laptop both cannot be marked with an ergative case, despite the fact that all other requirement of ergative case namely, past 

tense or perfect aspect, are satisfied. The sole cause of ungrammaticality of constructions in (18) is that the subject is an inanimate entity. 
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Thus it is concluded that in Pashto, like Gojri and other Indo-Aryan languages, ergative case is both structural and inherent. Structural means that 

the subject takes ergative case when the structural prerequisites for ergative case i.e. past tense and/or perfect aspect are met. Further, it is essential 

to have subject with agent theta role. Experiencer subject cannot be assigned ergative case. Moreover, like Gojri, in Pashto too ergative case is not 

allowed on an inanimate subject DP. However, there is a striking differences between Pashto and the Indo-Aryan Languages i.e. Pashto allows 

ergative case on the subject of unergative verbs which the Indo-Aryan languages does not allow the said. 

1.4. Ergative Case Assignment in Pashto 

Up till now, it has been established that in Pashto ergative case is both inherent and structural. The thematic requirement of ergativity is that only 

A subject can be assigned ergative case. The subject DP enters the derivation with an uninterpretable and unvalued features that need to be valued 

and deleted in the course of time. For two reasons these uninterpretable features are checked and valued; firstly, at PF, an DP cannot be pronounced 

unless the case that it bears is valued and secondly, the deletion of the uninterpretable features at LF is possible only when the case features are 

valued. This phenomenon of case checking is in line with the claim of Chomsky (1995) and Nunes (1995: 231), who argue that uninterpretable 

features are illegitimate, at LF.  

Following Chomsky [13] [15] [16] it is assumed that T assigns nominative case to the closest DP it C-commands and which does not already have 

a case value. In nominative-accusative constructions subject is the closest available DP is hence has a scope over other DPs to assigned nominative 

case. On the other hand, little v assigns agent theta role to the subject and V assigns accusative case to the object in transitive constructions. 

 

Conditions on ergativity in Pashto can be generalized as in (19). 

19.  

a. Ergative case is assigned to subject DP that bears agent theta role and that the Asp head carries [-IMPF], or otherwise T head 

is marked for [+PST]. 

b. However, if Asp is marked [+IMPF] ergative case is still assigned when T head is marked for past tense 

Bukhari & Akhtar (2008) postulates the following generalization about ergativity in Gojri. 

20.  

The ergative case is assigned to a subject when (a) the Asp head is marked for [-IMPf] and (b) v assigns agent theta role to 

the subject DP. 

The given generalization about ergativity in Pashto entails that ergativity in Pashto is relevant to tense, aspect and the semantic property of the 

subject DP1. Moreover, in Pashto, ergativity is relevant to agentively rather than transitivity. The subjects of unergative and accusative verbs have 

been treated differently in Pashto while in Gojri and other Indo- Aryan languages they are treated the same. In Pashto A is treated differently than 

other argument like O and S in past/perfect aspects. The rest of the possible conditions like type of clause and mood are irrelevant in this regard.  

The aspectual system found in Pashto is not as rich as that of Indo-Aryan languages. There are only two aspects in Pashto; namely, perfect and 

imperfect. The aspect head realizes it aspect as [-IMPf] and imperfect as [+IMP]. So it is very convenient to capture both the features as binary 

features [+/-IMPf] as Bukhari & Akhtar (2008) proposes for Gojri. When the aspect head has the value [-IMPf], the subject DP in the spec/vP is 

assigned ergative case.  So perfect aspect is realized as [-IMPf], while imperfect aspect is realized as [+IMPf]. In this way, ergative case is assigned 

to subject in perfect aspect. However, if the aspect head carries [+IMPf] features and T head carries [PST], the subject is assigned ergative case 

regardless of the features that the Asp head carries. In case the T head carries [Pres], then the aspect head needs to be in [-IMPf], otherwise ergative 

case is not assigned. Thus, it implies that ergative case is assigned in both in past perfect and imperfect constructions. 

As it happens in Gojri and Maharati, in Pashto aspect morphology is always visible as a suffix on verb. Consider the following.  

21.  

a. Kaloo-ne ka  kepyo 

kaloo (ERG) grass (NOM) cut PST 

Kaloo cuts the grass 

     Gojri. (Bukhari.2008) 

b. ma  waxa  rebali  di. 

I (ERG) grass (NOM) cut PF  be.1.sg.M.Pres 

I have cut the grass. 

From the above discussion it is concluded that in Pashto, ergative case is based on agentivity, tense. Perfect aspect is considered to base in past 

tense thus aspect cannot be considered to have bearing on the ergativity pattern found in Pashto (Dixon, 1994). In Gojri, ergativity is based on 

agentivity and aspect only. Tense plays no role in this regard. Bukhari & Akhtar (2000) argue that past tense always combines with perfect aspect 

but in Pashto we cannot combine past imperfect with perfect since in Pashto imperfect aspect includes both progressive and habitual which are 

treated separately in Gojri. In Gojri, ergative case is assigned only in past habitual, not in past progressive, in addition to perfect aspect in past and 

non-past tenses. However, in Pashto, ergative case is assigned in both habitual and progressive aspects in past tense in addition to perfect aspect 

aspects in past and non-past tense. Consider the following examples. 

22.  

a. ma   biskat  xwarhal. 

I (ERG) biscuit (NOM) eat. 3.s.f PST 

I was eating the biscuit. 

 

b. ma   biskat  wexwarha. 

I (ERG)  meal (NOM) eat. 3.s.f PST 

I ate the meal. 

 

c. ma   rotai  xwarhali  wa. 

I (ERG)  meal (NOM) eat.PF    be.3. S.f PST 

I had eaten the meal. 

 

The following structure illustrates ergative case assignment in Pashto.  
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23.  

CP 

 

       [EPP]      TP 

              

  

 

Spec                  TP  

 

      

AspP          T 

                                             [NOM] 

[uφ] [EPP] 

Obj        Asp   

             

                                   vP  Asp[-IMPF] 

         

       

 Sub            v’ 

                (ERG) 

 

VP            v agent 

                                           

        

Obj         V 

                  [uφ] [Nom]  

 
(This diagram has been adopted from [8] and applied to Pashto data in modified form)  

 

First of all, the verb merges with object DP xat, forming VP. Next, the v merges with vP, to form v’ the latter then merges with its specifier subject 

DP to form vP. At this stage in the derivation, the little v assigns agent theta role to the subject; one of the prerequisite for ergative case marking 

on subject DP in the spec/v position. Then, vP merges with Asp to form AspP. Provided that the Asp head carries [-IMPf] features, ergative case 

is assigned to the subject concurrently hence the requirements for ergative case are met. Since in the above given structure Asp head bears [-IMPf] 

features, the subject is assigned ergative case. However, if the Asp head bears [+IMPf] feature, then the features of the T head have to be checked. 

If the latter is marked for past tense [+PST] then ergative case is assigned to the subject regardless of the features of Asp head, since in Pashto 

ergative case is assigned to A subject in past tense; in all aspects as in the following structure. 

24.  

CP 

 

       

      [EPP]      TP 

      

  

 

Spec          TP  

 

      

AspP          T 

        [NOM] 

[uφ] [EPP] 

 

Obj   Asp    

          

     

      vP  Asp[-IMPF] 

         

     

  

Sub            v’ 

                  (ERG) 

 

 

VP     v agent 

  

 

      Obj  V 

[uφ] [Nom 

(This diagram has been adopted from [8] and applied to Pashto data in modified form)  
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wo and de represent past and present tense respectively. It is, therefore, plausible to argue that in Pashto tense is realized with a verbal clitic like de 

and wo as it holds for English. In Pashto –wo is a verbal clitic positioned at the end of the clause as in (24c). However, in progressive aspect it 

behaves like a full verb deriving the de-adjectival verb from the root. The habitual aspect in past tense is shown with the tense marker attached to 

the verb as a prefix as in (24). 

25.  

a. ma   poster   walagawalo 

I (ERG) poster (NOM) paste (Hab) 

I pasted the poster. 

 

b. ma   chat  lagawal(w)o 

I (ERG) chart (NOM) paste (Prog) 

I pasted the chart. 

 

c. ma   pato  lagawale  wo 

I (ERG) picture (NOM) paste PF be. sg.M.PST 

I had pasted the picture. 

 

 

1.5. Case, Agreement and the Derivation of Clause in Pashto 

This section focuses on case, agreement and derivation of Pashto clause along with different patterns of case marking and their bearings on verbal 

agreement. 

Only a caseless DP is assigned Nominative case by T. In this regard, [08][09] maintain that nominative case has a special relation to agreement in 

many SAL anguages. Accusative case is commonly realized by an overt case marking whereas the nominative DP does not exhibit any case marking. 

Following Chomsky, it is anticipated that structural case is assigned to an DP by functional head such as T while lexical case is assigned to an DP 

by little v. Accusative case being a lexical case is assigned to an object DP by little v while ergative case is assigned by Asp head when the structural 

and lexical formalities for its assignment are fulfilled. The prerequisites for ergative case in Pashto are those which holds for Brushaskib [20] and 

different from those of Gojri [08] [09]. In case the T head carries [+PST] features, ergative case is assigned regardless of the features of the Asp 

head. However, if the T head carries [-PST] features then in order for the subject to be assigned ergative, the Asp head must be marked with [-

IMPF] features. 

The rules of case and agreement of Pashto are as follows. 

d. Nominative DP values the phi-features of T, irrespective of the grammatical function of the latter; it may be the subject or 

the object. 

e. Following the economy principle, the verb agrees with the highest available nominative DP 

f. If a clause does not have nominative DP at subject position which is the highest position in the clause then the verb agrees 

with nominative DP at object position. In case of double objects, the verb agrees with direct object which is always 

nominative case in Pashto. 

g. Accusative case is assigned to an object by little v and is covertly checked if the clause take single object (Chomsky.1995) 

h. If the subject DP is assigned experiencer role instead, Genitive case is assigned to it concurrently. 

i. If the little v assigns agent theta role to its external argument and the Asp head carries [-IMP] features then the subject DP is 

valued for ergative case. 

j. However, if the T head is marked with [+PST] features then the case of subject is valued as ergative regardless of the features 

of Asp head. 

k. Ergative case is assigned to the A subject regardless of the transitivity of the verb. Thus the subject DP of unergative also 

requires ergative case. 

The above mentioned generalizations about Pashto are outlined within the framework of Minimalism. As it is the case with Gojri [09] in Pashto all 

head final word order such as TP, VP are derived by linearization of their complements to their left. In inflection layer all the complements are 

linearized on left. Same is the case with specifier. However, being a head final projection, complementizer is quite different from the rest. 

Complementizer linearizes its complement on it right.  

 

1.5.1. Ergative- Nominative Constructions 

As the split is on tense, in past tense the A bears ergative case both in perfective and imperfective aspects. In Indo-Aryan languages, conversly, A 

bears ergative case only when the aspect is perfect. Structure in (5) illustrates how ergative-nominative construction in past tense is derived. 
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26.  

CP 

  

         

           C   TP 

 

                

Sub          TP    

 

     

Obj  TP 

 

 

                      vP   T 

         [PST] 

     

    

Sub (ma)           ‘v  

         

    

   

          VP        v [Agent] 

 

      

      

         Obj        V 

                 dodai  wakhora 

 

(This diagram has been adopted from [8] and applied to Pashto data in modified form) 

 

The head V merges with its complement DP, dodai ‘meal’ to form VP. Subsequently, the little v merges with VP to form v’ projection. Then, the 

v’ merges with the its specifier DP to form vP. At this stage in the derivation, the little v assigns agent theta role its Specifier. After that, vP merges 

with T that has [+PST] features, forming TP. As the requirements for ergative case have been fulfilled, thus ergative case is assigned to the subject 

DP. In this kind of constructions, ergative case is valued on subject due to the reason that the T head carries [+PST] features. In the next step, object 

merges with TP to form another TP which in turn merges with subject DP to project TP. TP merges with C to form CP. Object at spec/T position 

values the case feature of the head and thus get nominative case, the subject DP is already assigned ergative case. 

 

1.5.2. Ergative-Accusative Constructions 

Constructions, in which subject is marked for ergative case and object is marked for accusative while T head carries default case marking are called 

ergative-accusative constructions. The following examples illustrate Ergative-Accusative constructions in Pashto. 

 

27.  

a. ma   asman ta  wakatal. 

I (erg)  sky (Dat)  look. PST 

I looked at the sky. 

 

b. ma   genai ta    wakatal. 

I (erg)  girl (Dat)  look. Pst 

I looked at the girl. 

 

c. ma   largi   waswazawal. 

I (erg)  wood (Dat)  fire. Pst 

I have fired the wood. 

 

d. ma  mashoman  wayarawal. 

I (erg)  children (Dat)  scared.pst 

I scared the children. 

 

The given examples illustrate default case marking in Pashto. The verb does not established agree-relation with none of its arguments. The subject 

DP and object DP carry ergative and dative cases respectively thus not eligible for nominative case assignment and the consequent agree-relation 

with T. Consequently, the T reflects only the tense; no other grammatical features are visible on the T head. In Gojri and other Indo-Aryan 

Languages the default case on the T means something more than just tense features [08]. 

 

1.5.3. Nominative –Accusative Constructions 

That construction in which the subject DP is marked for nominative case while object is marked for accusative is allowed in Pashto. Ergative-

accusative and nominative-nominative constructions are not allowed in Pashto. Nominative-accusative type of constructions is only permissible in 

imperfect non-past tenses, since in past tense and non-past perfective constructions the subject DP of the transitive clause bears ergative case. 

Examples in (30) illustrate nominative-accusative constructions. 

28.  

a. mung   manhi  xro 

We (NOM)  apple (ACC) eat. 1.PL.Pres 

We eat/are eating apples. 

 

b. Shahid                    jami  estri  kai. 

Shahid (NOM) clothes (ACC) iron  do 3.S.F.Pres 

Shahid irons/ is ironing clothes. 
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c. za    dodai  paxom 

I (NOM)  meal  (ACC) cook. 1.S. Pres 

I am cooking the meal. 

 

l. haghoi  moter  rakagi 

They (NOM) car (ACC) drag. 3.PL.Pres 

They are dragging the car. 

 

The presence of nominative argument at subject position implies that subject DP values the unvalued and uninterpretable features on T head namely, 

case, phi- and EPP features. Accordingly, an agree relation between subject and T head is established. Similarly, the uinterpretable features of T 

head are valued; the subject gets nominative case from T. The agree-relation between subject DP and T is morphologically reflected on the verb. 

The following illustration shows how this agreement is projected. 

29.  

    CP 

 

           

            C  TP 

 

               Sub               TP 

 

       

AspP  T 

[Pres]      

[NOM] 

           Obj         AspP [EPP] 

 

     

         vP                    [+IMPf]  

         

    

     Sub            v’ 

         (za)  

                 VP  v [Agent] 

  

   

 

     Obj                        V 

         dodai        xoram 

 

In the given structure, the requirements for ergativity case assignment are not satisfied, as the Asp head is marked with [+IMPf] while ergative case 

requires [-IMPf] on Asp head and the tense head is marked with [Pres] while ergativity requires past tense as per generalization no.(f) and (g) in 

section (4.5). The little v assigns accusative case to the object DP. EPP features on T head triggers the movement of object DP out of vP to spec/Asp 

position by tucking under DP. Correspondingly, the subject DP moves out of spec/v to spec/TP position by merging with TP, tucking under C, so 

that it could value the case and phi-features of T and fulfill the EPP requirement of C. So, consequent upon the valuation of the grammatical features 

on T head subsequent to its matching with the features of its specifier’s DP and accusative case assignment to the object DP, the derivation converges 

at LF. 

 

1.6. Conclusion: 

 

Thus it is concluded that in Pashto ergativity is conditioned on tense. All the past tense base constructions i.e. preterit, pluperfect, past participle 

etc requires it’s a subject to bear ergative case. Ergative case is assigned to the subject of an unergative verb too. This feature of the language is in 

stricking contrast with Gojri, Hindi, Punjabi etc. 

Following the conventions of Minimalist Progremme, it is proposed that in Pashto nominative and accusative DPs are raise to specifier T position 

to check its cases. Nominative DP checks its case against the corresponding T head. The dislocation of accusative or ergative DP is triggered by 

EPP features, since EPP is the only feature which triggers the dislocation of DP in ergative and accusative constructions. The same T head checks 

the features of both subject and object DPs. In case of nominative subject, the subject DP moves out of vP slot merging with TP, tucking under C. 

In this way, it values the phi-features of T head and satisfies the EPP requirement. The accusative DP, on the other hand, checks its case in situ. 

However, the EPP features on T head triggers its movement out of VP merging with AspP under T. The little v assigns agent theta role to the 

subject and accusative case to the object. In past tense object gets absolutive case while subject gets ergative. In ergative constructions, object is 

raised to spec/T position, tucking under TP. Once the object has checked it features against T and got nominative case from the latter and the subject 

DP in the specifier/v position is already assigned agent theta role, ergative case is assigned to subject DP. In present tense, in case, the subject DP 

is assigned agent theta role by little v and at the same time the Asp head carries [-IMPf] features, the subject DP is assigned ergative case. Thus T 

head matches its features with object DP and as a result assigns nominative case to object. The results of this paper are consistent with the 

assumptions of Mimalism [13] 
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ABSTRACT 

 

This research paper explores the factors that challenge state governance in the Federally Administered Tribal 

Areas (FATA) of Pakistan. The paper asks why Pakistani state is failing to consolidate itself in the Federally 

Administered Tribal Areas (FATA) and what factors are responsible for posing challenges to Pakistani state 

governance (authority) in these tribal areas. Currently, in the wake of war on terror there is persistent pressure of 

the international community on Pakistan to integrate the tribal areas in the mainstream governance system of the 

country. This research paper probes these questions from the multidimensional perspectives of governance by 

focussing on ungoverned spaces debate. The paper develops the theoretical framework by exploring various 

governance theories and approaches: state-centric, society-centric and state-in-society approaches. From statists 

perspective this paper finds that factors: weak state capacity & will (commitment), weak state penetration, harsh 

geography, weak infrastructure of state and the presence of rival neighbour state at the border hinder the 

Pakistani state governance in FATA. From the society-centric approach, this paper finds that factors of being a 

strong society i.e. social autonomy, social formation, warrior nature of the tribal people, informal social 

institutions, informal economy, the lack of social cohesion and mistrust of the tribal society on state hinder the 

extension of Pakistani state governance in FATA. From state-in-society approach this paper finds that Pakistani 

state lack the capabilities and also cannot regulating social relations in tribal society. Further, the state function 

to provide public goods, social and other development services also remained a secondary concern by the 

Pakistan state due to its corrupt administration. Other factors of resistance include the stakeholder’s interests to 

retain the status quo in FATA. 

KEYWORDS: FATA, Challenges, Governance, State, Ungoverned Space, State Capacity, Will, Statists 

approach, informal institutions. 

 

INTRODUCTION 

 

All over developing world the states are facing challenges in extending their governance (authority) in all 

geographical areas under their juridiction especially in the rural peripheral areas. The post colonial states have 

no control of their border territories. Also the population living in these borderland areas did not comply to the 

central government right to rule. This lack of compliance thus results in gap between the state claim of 

international sovereingty (legal) and state internal sovereignty in a given territory. This dilema is common with 

all post-colonial states of Pacific Island, Africa, Middle East and South Asia. In all these states though the 

government is strong at center but exercise limited control in the hinterlands (Synnott 2009 – 18). 

In the context Pakistan, being an independent sovereign state, political scholars claim that nearly 60% of the 

Pakistani state territory remains ungoverned or outside the state governance (Synnott 2009, 18-20). This lack of 

control of the Pakistani state in its all territories also have drastic repercussions on governance in the 

neighbouring states of South Asia (Barthwal-Datta2010, 59). These ungoverned territories in Pakistan include: 

Some areas of Southern Punjab, Balochistan, Karachi city and the Federally Administered Tribal Areas (FATA). 

Among all these, the tribal areas (FATA) has a long and unique history of remaining outside of the ambit of 

state governance. 

From state perspective, the state is unable or unwilling to provide public goods and social services to its 

population in ungoverned spaces thus results in the state weak. As a result these ungoverned spaces have drastic 

consequences not only for the people in these areas but also for the very existence of the state. Because these 

spaces are exploited by non-state violent actors thus challenging the state authority by launching attacks against 

the state. 

In the absence of state performing its responsibility of the provision of the public goods and services to its 

population the state-society relations in these ungoverned spaces remains weak. The most important 

responsibility for a state is to extend its governance (authority) in all its parts (OECD 2008, 73). The exertion of 

state governance (authority) to all its parts thus ensures state’s territorial reach. Mann calls it infrastructural 

power which means “"the capacity of the state to actually penetrate civil society and to implement logistically 

political decisions throughout the realm” (Mann 1993, 4). 
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In Pakistan, the tribal areas enjoyed special status in the Constitution of 1973. All the previous governments in 

power though promised the tribal people to integrate FATA in the mainstream governance of the country but no 

serious steps were taken till date. One of the reasons behind the socio-economic and political underdevelopment 

of the tribal areas was the domestic and strategic compulsion (Rubin 2013). Besides, the flawed governance 

system, denial of political representation and the Pakistani state lack of political commitment has resulted in the 

socio-economic and political underdevelopment of FATA (Haider 2009). 

 

Research Questions and Hypothesis 

 

This paper probes questions that why Pakistani state is persistently failing to integrate the tribal areas (FATA) in 

its mainstream governance system? Why FATA still remains an unintegrated region of Pakistan thus posing 

challenges to domestic sovereignty of Pakistan today? And what are the various factors that challenge the 

integration of FATA in the mainstream governance of the country. At the end this paper gives some 

recommendations for the extension of state governance in FATA to the policy makers. To answer these 

questions, this paper reviews literature related to ungoverned spaces within the context of statehood and state 

governance mostly focussing on state’s authority, capacity, legitimacy, state domestic sovereignty and territorial 

reach. Within the light of the governance literature this paper establishes the hypothesis that the absence of state 

governance leads to the development of informal institutions in a given society. These informal institutions 

provides state like functions to the local population and thus lead to posing resistance to the state authority. 

 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

 

FATA enjoys an independent status since centuries. All empires that tried to occupy and rule India had only 

brought the plain areas of the North-Western Pakistan under their control. Their authority over the tribal areas 

(FATA) remained limited only to one or two passages. Even the great emperors like Alexander, Changez Khan 

and Taimur and also the Mughal kings failed to bring the tribal people under their sphere of control (Haq, Khan, 

and Nuri2005, 3). During the Great Game in the British colonial era, the tribal areas played as buffer zone 

between the British and the Russian empire (Wahed 2013, 603). The British also failed to fully integrate this 

region in their empire and thus adopted a strategy of indirect rule to govern these tribal areas. Since 

independence, the Pakistani government due to various reasons kept continued the British policy of indirect rule. 

Historically and also today, the state is unable to exert its control and domination on the tribal people of FATA. 

Most of the literature related to the state governance in the ungoverned spaces is only from statist’s perspective 

focussing on security. Thus most of this literature is thus blind with regard to other perspectives of governance. 

For an in-depth analysis of the challenges to state governance in the tribal areas, this paper digs out the issue 

from a multidimensional perspective within three major approaches of state governance and politics in the 

developing states. These approaches are discussed as below: 

State-Centric Approach (Max Weber 1918, Skocpol 1979, Skowronek 1982, Evans, Rueschemeyer and 

Skocpol 1985, Orloff and Skocpol 1988, Skocpol 1992, Shefter 1994, and Finegold 1995): The main argument 

of this approach is that governance is the property of state only. It says that state is the only allocator of value, 

having the right on the use of coercion and the provision of the public goods and services is its basic 

responsibility. 

Society-Centric Approach(Baldwin 1990; Dahl 1961; Domhoff 1983; Domhoff 1996; Esping-Andersen 1990; 

Lipset 1963; Moore Jr. 1966, Scott 1972, Forrest 2003, Shills 1957, James Scott 1972, Geertz 1963; Glazer and 

Moynihan 1970; Connor 1967, 1969, 1972, 1973, 1975, 1977, 1978, 1984; Cheung 1979; Horowitz 

1985Chabal 1986, Rothchild and Chazan 1988, Migdal 1988, Chazan  1988, Coleman 1977, Crowder 1978, 

Hyden 1980, Gaffey 1991, Young 1994, Mendy 1994, Brooks 1993, Richard 1996, Forrest 2003, Cortell and 

Peterson 2003): This approach discusses the historical roots of the governance within the perspective of 

society. This approach argues that the historically rooted factors of the society provide strong basis of to a 

society making it independent of state governance and control. 

State-in-Society Approach (Migdal 1988, 2002, 2004, Shoe 2000, 2003, Bell and Hindmoor 2009, Almond and 

Powell 1966, Homer-Dixon and Blitt 1988, Bell and Hindmoor 2009, Hay and Marsh 2006, Dennis and 

Cheema 2013): The main argument of this approach is that both state and society are interdependent and 

interconnected. This approach says that though today both state and society shape each other however still state 

has a dominant position in this relationship through its hierarchical control. 

 

MATERIALS AND METHODS 

 

The general universe for this study was all the tribal Agencies of FATA, Pakistan. For the sampling purpose, all 

the inhabitants of FATA are considered as population for this study.  According to Population Census of 1998 

of Pakistan, the population of FATA is 3175 000 persons. Out of this total population of FATA, an overall 1500 
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sample was selected through Multistage Proportionate Stratified Random Sampling Technique (PSRS) on the 

basis of statistical formula N = z2 (P (1-P)/e2 (Thompson 2012). In stage first, the whole FATA was divided into 

three zones, i.e. Northern, Central and Southern FATA. At stage two, an equal number of respondents were 

selected as per population of each tribal Agency. At the third state, each Agency was divided into accessible and 

inaccessible strata. The sample calculated as per the statistical formula from each Agency was equally divided 

as per inaccessible and accessible area and respondents were selected through simple random techniques. 

For this study both quantitative and qualitative primary data was selected. Quantitative data was selected 

through a structured survey questionnaire, while qualitative data was gathered through in-depth interviews from 

stakeholders. Data was analysed by using descriptive and inferential statistics in the form of frequencies and 

percentages. The qualitative data was analysed and presented in the form of views of the respondents. The 

following findings have been obtained by triangulating the data obtained through structured questionnaires and 

in-depth interviews and secondary data. This paper though reflect the results of all data gathered for this study, 

but only provides the general findings thus ignoring the quantitative data tables and graphs here due to space 

issue. 

RESULTS AND FINDINGS 

 

This paper finds that till date the Pakistani statefailed to fully integrate the tribal areas (FATA) into its 

mainstream governance system either due to its weak capacity or due to lack of true political will. However, the 

existing capacity of Pakistani state was further weakend by various national and international factors including 

wars with neighouring India, Afghanistan claim of Pukhtunistan, separation of East Pakistan and Soviet 

invasion on Afghanistan (1979). The US attack on Afghanistan in 2001 pushed the Taliban to take refuge in the 

tribal areas of Pakistan. These Taliban not only started cross border attacks in Afghanistan but also started 

challenging Pakistan state authority by luaching attacks in the adjacent areas of Khyber Pakhtunkhwa and other 

parts of Pakistan. The international community and the threat emanating from FATA compelled Pakistan to 

lauch military action against these militants in FATA (Haider 2009). Within the theoretical framework 

developed this paper has analysed various factors that challenge Pakistani state governance in the tribal areas 

(FATA) are discussed below: 

According to the state-centric approach, the factors that challenge state governance in FATA include the 

weak capacity and weak penetration of Pakistani state in the tribal society (Migdal 2004, 78 – 85). The 

state penetration in the tribal society is assessed through the presence of state formal institutions 

performing both survival (core) and expected functions. Though it was found that some of the formal 

state institutions are present in FATA, but most of these institutions are not performing their functions. 

A significant number of the tribal respondents (72.60%) confirmed that Pakistani state institutions of: 

security, law enforcement, fiscal and tax collection are either totally absent or weak (Table – 6.1 FATA Field 

Survey 2013 Asghar Khan PhD Dissertation 2017, University of Peshawar). The Pakistani state physical 

infrastructure is also weak in the tribal areas. The physical infrastructure represent the physical presence of the 

state in a given territory. It connects the territory with the central state. It was found that the communication 

system, roads, transportation and financial transaction facilities are supposed to be provided by Pakistani state 

in FATA are either totally absent or are in a very pathetic condition. The surveyed respondents (80%) in FATA 

verified that in their areas the Pakistani state basic infrastructure is weak that’s why most of them visit the 

adjacent settled areas for various facilities (Table – 4.1: FATA Field Survey 2013, Asghar Khan, PhD 

Dissertation 2017, University of Peshawar). Further, the prevalence of corruption in the existing state 

institutions in FATA is another reason for weak state penetration in FATA. It was confirmed by a significant 

number of respondents (73.53%) that the existing administration in FATA is corrupt (See Table – 6.3, FATA 

Field Survey 2013 Asghar Khan, PhD Dissertation 2017 University of Peshawar). The Pakistani state also 

have a weak monopoly on violence in FATA. A small number of respondents (7.47%) showed their 

satisfaction on the presence of state security agencies and apparatus in their areas. A significant number of 

respondents (80.60%) verified that Pakistani state have weak control on the violence in their areas (Table – 6.5 

FATA Field Survey 2013 Asghar Khan, PhD Dissertation 2017 University of Peshawar).Due to porous border 

with Afghanistan, the Pakistani state does not have effective control on the border was also confirmed 

by a significant number(68.93%) of respondents (Table 6.6: FATA Field Survey 2013 Asghar Khan, PhD 

Dissertation 2017 University of Peshawar).Another major factor that challenge the Pakistani state authority 

in FATA was the external interference by the rival neighbouring states of Afghanistan and India. The 

rival state at border adopts tactics like providing supporting to favour local officials, ethnic groups or 

local election contesting candidate (Douglas 2010). A significant number of tribal respondents (89.46%) 

verified that since the US attack on Afghanistan there is an increase in the external interference in the tribal 

areas by the foreign states in the shape of supporting various non-state actors and local groups (Table – 6.6, 

FATA Field Survey 2013 Asghar Khan, PhD Dissertation 2017 University of Peshawar). 

According to the society-centric approach, the factors that challenge Pakistani state authority in FATA 

include the history of the resistance of the tribal society against all foreign invaders (Forrest 2003). 
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Historically speaking, during precolonial, colonial and the post-colonial periods, the tribal people were never 

subjugated and dominated by any outside invaders or state. These invaders include the great Alexander, 

Chengaiz Khan, Ameer Taimor (Tamerlane), Mughals, and others including the British (Cope 2013). This fierce 

resistance by the Pakhtun people has been described by Winston Churchill by remarking “… where every man 

is a soldier...every rock, and every hill has its story” (Churchill 1916, 273). Till date, even the Pakistani central 

state has never been dominated the tribal society in line with its interests nor has fully extended its national 

policies to the tribal areas (Green 2008). Another factor that resisted the state authority in the tribal areas was 

the state dysfunctional policy and state reliance on aggression instead of development. The imposition of a 

series of aggressive and inhuman policies by the colonial administration in the form of Frontier Crimes 

Regulation (FCR) are examples of these (Leake 2016). Further, these inhuman and terror policies of the state 

made the tribal people to rely on their informal governance resulting in the maintenance of a strong control on 

the tribal land. The tribal people also developed their own informal economy and markets in order to counter 

any attempt by the state in this regard (Crowder 1978). Throughout history, the tribal people resistance and war 

with outside invaders made them strong warrior and developed their martial skills (Poullada 1970). These 

military skills of the tribal people is another factor that resist state governance in the tribal areas. These factors 

also resulted in the social autonomy of the tribal people. The degree of the social autonomy reflect the tribal 

society’s strength in terms of independent life outside state thus lead to less dependence on state (Migdal 1988, 

108). Other factors of state resistance within the society-centric approach include the weak domestic capacity of 

the colonial state, the international situations, the socio-culture resistance of the tribal society to any outside 

intervention and the development of parallel socio-economic institutions by the tribal people beyond state 

control (Lindholm 1977, 60; Smith 1999, Becker 2004, and Scott 2009). 

According to the state-in-society approach, the factors that challenge Pakistani state authority in FATA 

include the capabilities of the Pakistani state to penetrate and intervene in the tribal society, also called 

infrastructural capacity of the state by Mann. It is "the capacity of the state to actually penetrate civil society and 

to implement logistically political decisions throughout the realm” (Mann 1993, 189). Migdal has put this in 

these words: “the ability of the state to actually take goal-oriented action rests upon maintaining a political, 

legal, and normative order” (Migdal 1988, 53). He has classified three major sources of these capacities of the 

state with regard to its society. These are: the state penetration in society, extraction of resources, and the state 

regulation of social relations in a given society. The first factor that resist Pakistani state in tribal areas with 

regard to state-in-society approach is the weak penetration of Pakistani state in the tribal society of FATA. Since 

independence the Pakistani state made efforts to penetrate the socio-economic and political fabric of its tribal 

society. Though, the tribal people always remained hesitant to accept the Pakistani state authority, however, the 

tribal society could not avoid the Pakistani state intrusion in their lives thus resulting in significant changes in 

their livelihood. Though, the Pakistani state has high capability to penetrate in the tribal society, however with 

regard to the tribal society, this factor of penetration still remains a factor that resist Pakistani state authority in 

the tribal areas (Dennis and Cheema 2013, 23 - 50). 

The other factor to assess the Pakistani state capability to influence the tribal society of FATA is its capability to 

extract resources. The Pakistani state efforts to extract resources, particularly minerals and other such natural 

resources, does not void of resistance from the affected tribal areas. In FATA, for example, the tribal are not 

allowing outsider to trespass into their land. Recently the Pakistani Army is taking part in and share in the 

extraction of resources, e.g. coal and other such resources from FATA. Despite the Pakistani state has launched 

a comprehensive policy, with the name of sustainable development policy (2006 – 2016), under which the state 

has pledged to bring new developments in these tribal areas (FATA). 

Another capability of the state to intervene its society is the ability to regulate social relations. The tribal people 

live according to their own customary rules and thus regulating their own affairs through the unwritten codes of 

collective responsibility and territorial responsibility. The tribal social system is embedded in its culture. No 

state till date has imposed its regulation on the tribal people. The Pakistani state has no control on the social life 

and behaviour of the tribal people. The tribal people and their behaviour is controlled and regulated, not by state, 

but through their own code of life called Pukhtunwali. In this way, with regard to the regulation of social 

relations in the tribal society, the Pakistani state laws and policies are not applicable nor obeyed by tribal people. 

In tribal society there are social forces (formal and informal) that can influence a particular process or policy. 

These social forces have their own interests, constraints and ability to influence the outcome of a given process 

or policy. In FATA, there both formal and informal or state and non-state forces. The state formal forces (actors 

or institutions) include the officials representing the government in FATA. These are: the President of Pakistan, 

Governor KP, Political Agent, recently the Pakistan Army, FCR and Malaks (representing both society and 

state). The non-state or informal forces (actors or institutions) include: the Jirga (council of elders), the Rewaj 

(Pakthunwali), the New Middle class, Mullah (Religious leaders) and the Militants. These social forces always 

act and react in the tribal society and thus balance and counter balance each other. But most prominently the 

non-state actors or informal social forces influence the state policy and win the outcomes of the policy according 

to their own interests and wishes.  

266 



J. Appl. Environ. Biol. Sci., 7(12)263-269, 2017 

 

In nutshell, in fact the tribal system is deeply rooted and knitted resting on strong tribal informal institutions. 

That’s why still in the 21st Century, the tribal system and its trends have proved their consistency and efficiency 

to resist any outside control (Migdal 2001, 88 – 95). 

 

CONCLUSION 

 

It is concluded that the Federally Administered Tribal Areas (FATA) of Pakistan is ruled under centuries old 

customary and informal governance system. This society has a long history of being remaining outside the 

state’s control. This paper provides an insight into an unexplored perspective of state governance and thus 

provides an analysis of the issue from different perspective in order to integrate the tribal areas (FATA) in the 

mainstream governance system of Pakistan. This paper claims that though there are various factors that 

challenge state governance in the tribal areas, but some serious development steps of the state i.e. provision of 

social services and other public goods to the tribal people, can bring much difference with respect to the state 

extension of its governance. But still, the Pakistani state heavily rely on co-optation and the policy of coercion 

in its relationship to the tribal society. The Pakistani state still govern these areas through indirect means of 

Malaki system and local political administration. Even today, the Pakistan state is not serious to integrate these 

areas in the mainstream governance system. However, the analysis of the issue from multi perspectives, this 

paper recommend few practical suggestions to the policy makers for the integration of FATA in the mainstream 

governance system of Pakistan. 

 

RECOMMENDATIONS 

 

Based on the findings and analysis of the governance approaches in an ungoverned territory, it is derived that 

state building is the only solution for integrating an ungoverned territory in mainstream governance of the state.  

The existing literature on state building and resilience is only focusing on developing tangible dimensions of 

state governance thus focussing only on developing capacity of formal state institutions. This paper presents 

recommendations on the basis of the multidimensional perspective thus focussing on developing both tangible 

and intangible dimensions of state governance and state-society relations. For a better integration of the tribal 

society (FATA) in the mainstream governance of Pakistan, the following recommendations are suggested:  

• Out of all the most important suggestion is that the Pakistani state should take serious steps to develop 

the tribal area instead of using the coercive methods when dealing with the tribal society. 

• Provision of public goods and basic social services, including security, justice, education, health and 

other such facilities should be on the top agenda of the government of Pakistan.  

• Trust building between Pakistani state and the tribal society is the most important intangible dimension 

for the extension of state authority in the tribal areas of FATA. 

• Local ownership of all developmental works and indigenous support from the tribal people in this 

regard is very important.  

• Devolution of power to the local authorities by aligning formal and informal authorities is also needed. 

This will help the government formal authority to work more effectively and develop itself with the 

passage of time. 

• There should be a new social contract between tribal people and Pakistani state especially with regard 

to monopoly on the use of force and taxation. By mutual trust the state and the tribal society can 

develop these two avenues. 

• The tribal people at grassroots should be represented in all processes of reforms regarding FATA. 

• For legitimacy of the state the state should address all triggers of the conflict between the state and the 

tribal society. These are poverty, exclusion of tribal society, and lack of representation in national 

politics, marginalization and the underdevelopment of tribal areas. The state should include the tribal 

areas in all its development processes at national level. 

• The delivery of justice and the Pakistani court system to the tribal people should also be ensured by the 

Pakistani state.   
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ABSTRACT 

 

Russian interest in the orientation of Afghanistan could be traced to the eighteenth century expansion of the Czarist 
Empire southward, taking over central Asian khanates. For some two hundred years, the Russian and British (India) 
empires battled for influence in Afghanistan, the key buffer state in the Great Game. Britain established and helped 
maintain an independent kingdom in Afghanistan until a coup in July 1973 by the King's cousin. Afghanistan had 
remained neutral in two world wars and non-aligned in the early days of the cold war. After a request for aid from the 
United States was refused in the early 1950s, Afghanistan turned to a closer relationship with its Soviet neighbor. From 
that very point USA did decide to do something integral regarding USSR fragmentation. 
KEYWORDS: US-Policies, Pro-Soviet, USSR, Afghanistan, Communists, Dependability, Fragmentation, Takeovers 

 

INTRODUCTION 

 

With the establishment of the independent states of India and Pakistan in 1947, the British left South Asia. 
Their departure opened the way for the Great Powers in particular after the WW-2, the Soviet Union to increase its 
influence in Afghanistan, but Stalin was busy with postwar reconstruction and the consolidation of his hold on Eastern 
Europe and he paid little attention to the Third World. It was not until his death and Khrushchev's rise to power that the 
Soviet Union began to court the Third World actively and to compete with the United Stares in substantial aid 
programs.  

When Britain left the area, the United States to some extent took its place. [1] After World War II the United 
States began making small loans and grants to Afghanistan, although there was no attempt to establish dominant 
American influence. Successive administrations in Washington realized that, for geographic reasons, Afghanistan had 
to maintain good relations with the Soviet Union. Afghanistan was looked upon as "the Finland of Asia,” a small’s stare 
located next to the Soviet Union and therefore eager to avoid antagonizing it. [2] In addition the United States 
considered Afghanistan an unimportant country, with few natural resources and relatively little strategic importance. US 
Goals were to maintain a presence in the country, assist in economic development, and encourage the Afghans to 
maintain their independence. [3] Soviet influence in Afghanistan increased in the 1950s partly because of the 
Pushtoonistan issue. The Pushtoons are the largest ethnic group in Afghanistan; there are between 6 and 7 million of 
them in Afghanistan and almost as many in Pakistan. 
 

When the British moved out of India, the Afghan government hoped that the Pushtoons living in the Northwest 
Frontier Province would be given a chance to choose between being independent or becoming part of Afghanistan. 
Instead the British insisted that the Pushtoons join either India or Pakistan; the Pushtoons, being Muslim, chose 
Pakistan. The Afghans claim the Pushtoons areas of Pakistan not only on ethnic grounds but also on historic grounds, 
since the Northwest Frontier Province formerly was part of Afghanistan. It is natural, therefore, for Afghanistan to 
demand that these Pushtoons be liberated from Pakistani rule and be allowed to rejoin their brothers and sisters in 
Afghanistan. Pakistan has of course refused. [4] 

 
This issue has repeatedly poisoned relations between the two countries. When the Afghan government has 

actively engaged in agitation and propaganda on the Pushtoonistan issue, the Pakistan government has retaliated by 
closing the frontier to Afghan trade, thereby blocking the natural route for most Afghan exports and imports. This has 
often caused Afghanistan to seek Soviet aid. [5] The Soviets have, of course, been happy to support Afghanistan against 
Pakistan since Pakistan is a friend of the United States. After border clashes in 1950, Pakistan closed the frontier, and in 
the same year the Soviet Union signed a new trade agreement with Afghanistan; during the next five years, trade 
between Afghanistan and the USSR increased by 50 percent. This turn toward the Soviet Union gained further impetus 
when the United States refused to give arms to Afghanistan, but chose instead to send military aid to Pakistan, which 
joined the South East Asia Treaty Organization (SEATO) in 1954 and the Baghdad Pact (later called the Central Treaty 
Organization or CENTO) in 1955. To Kabul it seemed that the United States was arming the Afghans' chief enemy 
while rejecting their own appeals for arms. Thus on two crucial issues-Pushtoonistan and military aid-the United States 
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refused to support Afghanistan, whereas the Soviet Union was glad to do so. As a result of decisions on these issues in 
the 1950s, Afghanistan moved further and further into the Soviet sphere of influence, and this led eventually to the 
Communist coup of 1978 and the Soviet invasion of 1979. [6] 

 

Soviet Aid to Afghanistan 

In October 1954 Prime Minister Mohammad Daud sent his brother to Washington to make another appeal to 
Secretary of State John Foster Dulles for military assistance. In December Dulles not only rejected the Afghan request, 
but also did so in a manner that infuriated the Afghans. [7] One month later, in January 1955, Daud turned to the 
Soviets for military aid. Moscow responded in a big way the following December when Communist party First 
Secretary Khrushchev and Prime Minister Bulganin visited Kabul as part of their new policy of wooing the Third 
World. Whereas in January 1954 the Soviet leaders had loaned Afghanistan a mere $3.5 million, this time they granted 
a $100-million line of credit, some of it for military aid, the rest economic. Among the development projects agreed to 
were highways, bridges the Bagram airport north of Kabul, and the Salang Pass tunnel through the towering Hindu 
Kush. It was probably no accident that the roads and bridges Moscow constructed were strong enough and wide enough 
to carry the Soviet tanks that invaded Afghanistan two decades later. [8] Similarly, the Salang tunnel and the chain of 
supply depots for grain and oil were on the main road used by the invading Soviet army, and the Soviet-built airfields at 
Shindand and Bagram were important landing sites for the Soviet airborne troops that were flown into Afghanistan in 
December 1979. Thus the Soviets used their aid program to prepare the way for their subsequent conquest of 
Afghanistan. [9] 
 

Daud and the Soviets also agreed that large numbers of Afghan army and air force officers would be sent to the 
USSR for training. In the years that followed several thousand Afghan officers attended military schools in the USSR 
and Czechoslovakia, whereas those trained in the United States numbered only in the hundreds. [10] The decision to 
send officers to the Soviet Union for training may have been one of the most fateful choices ever made by the Afghan 
government. As a result, a majority of the officer corps spent some time in the USSR, where the Soviets could attempt 
to indoctrinate them with pro-Soviet and procommunist views or recruit them as Soviet agents. Even those officers who 
went to the Soviet Union and did not become communists often returned home with a desire to change the existing 
order. In addition, the Soviet-trained officers generally were viewed with suspicion by the king and were not allowed to 
rise to top positions; thus, many were resentful and opposed the royal government. It is not surprising, therefore, that 
army officers played an essential role in the ouster of the king in 1973 and in the communist seizure of power in 1978. 
It is armies, after all, that usually carry out such coups. 
  

US Policies toward Afghanistan 

Should the United States have given military aid to Afghanistan to prevent it from turning to Russia? Robert G. 
Neumann, who served as ambassador to Afghanistan from 1966 to 1973, says that Secretary of State Dulles refused the 
Afghan request because, in view of Afghanistan's “location and poor communications, an enormous logistics effort 
would have had to be undertaken by the U.S. where the risk of escalating the Cold War would have been high.” 
Theodore L. Eliot, Jr., who succeeded Neumann, agrees, adding that Dulles was probably influenced by two other 
factors: (1) the United States had close ties with Pakistan, which was a much more important country, and (2) 
Washington was afraid that sending military equipment to Afghanistan would so alarm the Soviets that they would 
make some kind of move against Afghanistan. [11] The decision to refuse arms was consistent with general U.S. policy 
toward Afghanistan. U.S. Diplomacy, says Ambassador Neumann, "recognized tacitly that the Soviet Union had a 
legitimate interest in stability along its southern border, while the U.S. interest was of a lesser degree, that is, to help 
Afghans protect their independence.”[12] Washington also may have felt that even huge amounts of military aid would 
not have made Afghanistan secure if the Soviet Union ever decided to invade the country. The United States did, 
however, continue to give economic aid, although not as much as the Soviet Union. 

U.S. policy toward Afghanistan prior to the communist takeover was well summed up by Ambassador 
Neumann in a Policy Review that he prepared for the State Department in July 1971. 
 
"For the United States, Afghanistan has at the present limited direct interest; it is not an important trading partner; it is 
not an access route for U.S. trade with others; it is not presently….a source of oil or scarce strategic metals;…. there 
are no treaty ties or defense commitments; and Afghanistan does nor provide us with significant defense, intelligence, 
or scientific facilities. 
 However Afghanistan has important interests for us, which have in large part derived from its strategic location 
between Central Asia and the Indian subcontinent. [13] 
The United States, he continued, had certain objectives in Afghanistan: 

 The preservation of Afghanistan's independence and territorial integrity; 
 The creation of a viable political and economic system, responsive through evolutionary change to the needs 

and desires of the people; 
 The prevention of Soviet influence in the country from becoming so strong that Afghanistan would lose its 

freedom of action; and 
 The improvement of Afghanistan's ties with Pakistan and Iran. [14] 

While recommending that the United States continue to pursue these objectives, Neumann nonetheless recognized that 
Washington was in no position to try to gain greater influence in Afghanistan than the Soviet Union, as he said in his 
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Policy Review: 
The United States has long understood that Afghanistan has had little choice but to have close relations with the USSR. 
Among the factors are: the long border, the slowly developing desire to transform the economy and the concomitant 
need for massive economic assistance; the decision to have a modern military force; and the intermittent preoccupation 
with its quarrels with Pakistan. The Soviets responded to these opportunities and since 1953 they have assiduously 
exploited the situation and developed a strong position here with considerable and growing influence and leverage.[15] 
Ambassador Neumann then listed additional factors that tended to produce strong Soviet weight in Afghanistan:  

 The fact that the USSR was Afghanistan's largest trading partner; 
 The large debt owed to Moscow;  
 The infiltration of the government by Soviet agents;  
 Afghanistan s dependence on Soviet arms;  
 Strong Soviet influence in, and financial support for, the educational system;  
 The large exchange program for military' and civilian students; and  
 The vast Soviet propaganda apparatus in Afghanistan. As a result of all this, he said, “Although the RGA 

(Royal Government of Afghanistan) may not do everything the Soviets wish it to do, it is rare that the RGA 
does what the Soviets strongly wish it not to do.”[16]  
U.S. policy toward Afghanistan remained remarkably consistent, under both King Zahir and President Daud, 

and under both Ambassadors Neumann and Eliot. Annual policy reviews sent from the American Embassy in Kabul to 
the State Department contained few modifications in the recommendations. This is not surprising, however, because the 
underlying geographic, economic, and political situation remained basically unchanged until the communist coup in 
April 1978. 

 
This pro-Soviet 'tilt' was of little consequence for many years, except to Pakistan (a cento ally of the United 

States). Afghanistan's population of fifteen million included eight million Pathans, who sometimes sought an 
independent Pushtoonistan, which would take in Pakistan's North West Frontier Province. [17] & [18] 

 
The Soviets feared the 'loss' of Afghanistan and invaded on 24 December 1979. They installed Babrak Karmal, 

a Parcham faction leader in exile in Moscow, and arranged for him to 'request' Soviet assistance. The’ basic Soviet 
motive was the security of its southern border and maintenance of a friendly Afghan regime. [19] But the war can 
hardly be seen as a success, except in its most limited objective of keeping the Afghan regime out of hostile hands. 
Soviet access to the Gulf is not significantly enhanced and, on the international scene, Moscow has earned widespread 
criticism from the non-aligned and Muslim worlds, not to mention the West. After all, the fundamentalists among the 
anti-government rebels had much in common with Khomeini's Iran. [20] 

 
The Soviet intention was to impose a military solution but, in the longer term; to drive Pakistan into cutting off 

the rebels' access to arms. Some four million refugees from Afghanistan (the largest concentration in the world) were 
already straining Pakistan's resources, especially since the refugees were mainly Pashto and threatened to destabilize 
Pakistan's northwestern border province. The challenge to the Pakistan regime also gave the Soviet Union some hope 
that a new leader in Pakistan would solve their problems. After five years of war, the Soviet Union was unlikely to quit 
without having confidence in the stability and friendliness of the regime in Kabul. To be sure, the war was a drain on a 
Soviet economy now looking for savings but in the Soviet definition, national security has always been worth a high 
price. There is little evidence that the Soviet Union intends to transform Afghanistan into yet another central Asian 
republic. However, the incentive for Afghanistan's neighbors to help arrange a deal is not very high. [21] 

 

Reasons to Enter by force 

The decision to invade Afghanistan in December 1979 (which involved the first and thus far only use of Soviet 
ground troops in a Third World country) resulted both from Moscow's perception that its own security was threatened 
and from its commitment to prevent the collapse of a communist government in a country on the Soviet border; in a 
sense, the so-called Brezhnev Doctrine with its implied assertion that the Soviet Union had a right to intervene to 
prevent the collapse of a communist regime in East Europe, had been extended beyond the Warsaw Pact. 

The Soviets argued that they had legitimate security interests in South Asia a region geographically contiguous 
to the Soviet Union, with ethnic, religious, and cultural features similar to those of Soviet Central Asia. Moscow had 
opposed the expansion of US or Chinese influence and presence in this part of the world and had frequently expressed 
concern that hostile powers could use it as a base to threaten Soviet security. In the wake of the Iranian Revolution of 
early 1979, the Soviets had the additional concern that a fundamentalist Islamic regime might come to power in Kabul 
and either indirectly contribute to instability along the Soviet border or actively seek to export Islamic activism to 
Soviet Central Asia. [22] 
 

As elsewhere in the Third World, the Soviets had tried to foster leftist, pro-Soviet elements in South Asia. The 
communist takeover in Afghanistan in 1978 appeared to serve Moscow's objectives very well, and its decision to invade 
reflected both its extreme reluctance to have this gain "rolled back" and its concern that the successor to the communist 
regime might be pro-US, pro-Chinese, or fundamentalist. 
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Consequences and Costs of the Invasion 
The Soviets undoubtedly anticipated that the invasion would insure the continuation of communist control in 

Kabul and probably hoped that this projection of force would enhance their political position in South Asia. They 
succeeded in the former, maintaining the People's Democratic Party of Afghanistan (PDPA) in a position of tenuous 
power in Kabul. But the costs of doing so were, in the end, too high and the second objective was frustrated. The 
regional and broader international ramifications of the invasion were overwhelmingly negative, creating ongoing 
problems for Moscow and preventing it from successfully pursuing more important goals. 

Those Third World states that were both physically and psychologically far removed from Afghanistan 
deplored the brutality of the Soviet takeover, particularly the murder of Prime Minister Hafizullah Amin. The Islamic 
states of the Middle East, Persian Gulf, and Southwest Asia identified with the struggle of the Muslim Mujahedeen to 
eject the superpower (and atheist) invader. Some of them, most significantly Saudi Arabia and Egypt, contributed 
money and/or arms to the insurgents via Pakistan. Most Arab states either signed the initial request for an urgent 
Security Council meeting to condemn the Soviet presence or expressed official indignation in some other form. Each 
year for nearly ten years, the Islamic Conference Organization condemned the Soviet presence in Afghanistan and 
demanded the unconditional withdrawal of Soviet forces. [23] In 1981, the conservative states of the Persian Gulf 
formed the Gulf Cooperation Council (GCC) in an effort to coordinate their political, economic, and military responses 
to regional tensions. While the Iran-Iraq war was the proximate cause of the GCC's creation, the Soviet presence in 
Afghanistan was a contributing factor. [24] 
 

Soviet relations with all of Afghanistan's immediate neighbors-Iran, Pakistan, and China-deteriorated as a 
result of the invasion. All of these countries condemned the Soviet action and provided support to the Mujahedeen; 
Pakistan became the sanctuary for over three million Afghan refugees and Iran for over one million; Pakistan became 
the staging area for the rnujahiddin, and Peshawar, Pakistan, became the "capital" for the opposition Afghan leaders in 
exile; both China and Pakistan improved their ties with the West, while Iran, despite the depth of its antipathy for the 
United States, maintained a hostile attitude toward Moscow. In short, by invading Afghanistan, the Soviet Union had 
provoked the formation of a loose, anti-Soviet alliance, which included the United States, China, and most of the 
Islamic world and had undermined its ability to take advantage of the US setback in Iran. 

 
The continuing Soviet military presence in Afghanistan served as a ' constant reminder of the potential military 

threat posed by Moscow and as a chronic impediment to improved political relations with numerous Third World 
nations. At the same time, the Soviet inability to defeat the insurgency and extend the control of the communist regime 
in Kabul beyond the major cities and into the Afghan countryside was an ongoing, embarrassing testimony to Soviet 
impotence. One unanticipated and ironic byproduct of the Soviet quagmire in Afghanistan was a shifting perception on 
the part of regional states of the threat posed by the Soviet Union; Moscow's inability to defeat the insurgency led to a 
reduction of concern about the credibility of the USSR's expansionist inclinations and to an increased willingness to 
deal with Moscow. Long before the Soviet withdrawal from Afghanistan, the conservative Persian Gulf states had 
begun to improve relations with the Soviet Union. 
 

Sent Aid to the Rebels and the Refugees 

The most obvious and most urgent need was to send arms, food, medicine, and money to the Afghan rebels. 
We should have done that not only because we admired these brave people but also because it served our own interests. 
The longer the Soviets had to fight in Afghanistan, the harder it could be for them to cause trouble elsewhere-in 
Pakistan, Iran, the Gulf, or other areas. Afghanistan couldn’t be used as a staging area for Soviet moves toward the Gulf 
as long as more than half of the country was in the hands of guerrillas. The military airfields at Shindand and Qandahar 
couldn’t serve as bases for flights to the Strait of Horrnuz or the Indian Ocean if the runways and fuel dumps were 
vulnerable to rebel raids. Thus it was to the advantage of the United States to support the Afghan resistance movement. 

 
It was also worth remembering that throughout the Vietnam War the Soviets supplied the arms that were 

killing American soldiers and made no attempt to hide that fact; indeed, they boasted to the world that Soviet support 
for the "national liberation struggle" in Vietnam was a sacred duty. The U.S. government, by contrast, had never 
admitted that it was sending aid to the "national liberation struggle" in Afghanistan. Now that the Soviets were involved 
in "their Vietnam;' we should have made that as expensive as possible for them. If they had to pay a heavy price for 
their invasion of Afghanistan that might discourage them from undertaking similar adventures in the future. Our main 
goal should have not been to get them to withdraw; rather our chief goal should be to discourage them from invading 
other countries in the future.  

Robert G. Neumann, former U.S. ambassador to Afghanistan made another important point: If we refuse to 
help the Afghans, we would demonstrate that we are all talk and no action. Our failure to act would give a signal to 
Saudi Arabia and the other Gulf states that we are simply not to be counted upon. If we do nothing for Afghanistan, 
they will draw their own conclusion. They will then have to consider how to respond to Russian pressure to cut a deal 
with Moscow.”[25] 

 
Some had argued that the United Stares should have not sent arms to the rebels, on the grounds that their cause 

was hopeless: the more weapons the Afghans get, the more of them will be killed. The argument was made that we 
would increase the slaughter by encouraging the freedom fighters to wage a war they couldn’t win. To that one could 
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reply that the rebels had shown that they were going to fight whether we helped them or not; indeed, many of them had 
already been fighting for years without outside assistance or encouragement. [26] As one Afghan put it,” It is not up to 
Washington whether we fight or nor; it is up to Washington whether we will fight with reasonably good weapons or 
with stones” [27] we should have also sent more aid to the Afghan refugees. It is fact; by the beginning of 1983 there 
were approximately 3.5 million Afghan refugees in Pakistan and Iran-the largest refugee population in the world. Most 
of the exiles had been driven out of their homes by Soviet attacks in which whole villages were demolished by 
bombing, strafing, and the use of incendiary chemicals. Despite aid from Pakistan, the UN, the United Stares, and 
others, the refugees lived in miserable conditions, with inadequate housing, food, clothing, and medical care. The 
people of the United States were traditionally generous to those in needs, but so far the plight of the Afghan refugees 
had attracted little attention in that country. 
 

The Soviet Threat to Pakistan 

Unfortunately, transporting sophisticated arms or large quantities of arms across Pakistan to the rebels posed 
problems. If the supplies reaching the rebels via Pakistan were to increase a great deal, the USSR might take military 
action against Pakistan. In fact, the Soviets had already given Pakistan a taste of what they could do; refugee camps and 
border posts in Pakistan had been bombed and strafed, and Pakistani soldiers had been killed in small-scale border 
incidents. It was easy for the Soviets to increase these attacks, make larger incursions across the frontier, occupy small 
salient of Pakistani territory, or seize Key Mountain Passes. [28] 
 

Pakistan was also vulnerable to Soviet political pressures. For example, the Soviets could back Afghan claims 
to Pushtoonistan, i.e., the Northwest Frontier region of Pakistan. Nationalistic Pushtoons in Afghanistan had long 
demanded that these territories be returned, and the Babrak regime could perhaps gain some popular support by 
championing that cause. The Soviets also could threaten Pakistan by endorsing Bloch demands the independence. 
Another handy weapon Moscow could use against Pakistan was to support President Zia’s political opponents, 
particularly the followers of former President Bhutto. They were already doing this indirectly, through the Babrak 
regime. Bhutto’s sons were living in a house in Kabul supplied to them by the Afghan government, and apparently it 
was from Kabul that they planned the hijacking of a Pakistani airliner in March 1981. [29] Zia was probably worried 
that the Soviet Union would give further aid to his enemies in the future. 

 
Another way in which the Soviets could punish Pakistan for aiding the Afghan rebels would be to encourage 

India to attack Pakistan and seize some of its territory. Finally, as the ultimate form of punishment the soviets could 
launch a full-scale invasion of Pakistan and dismember it, with or without the aid of India.[30] For all of these reasons it 
could be risky for Pakistan to allow arms to flow to the rebels openly or on a scale big enough to seriously damage 
Russian’s position in Afghanistan. Once the Soviets felt, they were suffering major setbacks because of Pakistan; they 
were tempted to take retaliatory action. That means, in effect, that the rebels might never get enough sophisticated arms 
to improve their present position significantly. Even if the U.S. government should have decided to send large quantities 
of antitank and antiaircraft weapons, Zia might feel he could not allow them to pass through Pakistani territory. 

American policymakers had the delicate task of “trying to maintain a balance between having the insurgents 
armed well enough to make it too costly for the Russians to want to stay in Afghanistan, while not providing so many 
weapons that the Soviets will be provoked to attack Pakistan.” [31] In public statements Pakistani officials rejected the 
notion that the Soviet Union might launch a large-scale invasion of Pakistan, but some of them admitted in private 
conversation that the prospect worried them. As one high official put it,  

“Pakistan provides sanctuary for villagers who support the insurgents. If they had no place to go, the 
insurgents might knuckle under, the way the Russians see it. They are wrong because the Hazaras in central 
Afghanistan, the Uzbeks in the East, even the Tadjiks in the North near the Soviet border, are resisting successfully 
without such a sanctuary. But in their frustration Pakistan has to be a tempting target for the Soviets when they see all 
the Afghan activity on the North-West Frontier.”[32] 

 

Ways to make stronger Pakistan 

Pakistan that day was in a very difficult position. To the east it had big and bitter enemy, India, with a 
population of 650 million compared to Pakistan's 80 million-an enemy with which it repeatedly had been at war. India, 
moreover, signed a treaty of friendship with the USSR in 1971 and made a massive arms deal with the Soviets in 1980. 
On the west and north Pakistan was then bordered, in effect, by the Soviet Union. Pakistan felt threatened by these two 
powerful neighbors and naturally looks to the United States for support. But if Pakistan accepted large-scale American 
aid or moved closer to Washington, it could alarm its neighbors and possibly provoke them into retaliatory action.  

 It was not surprising, therefore, that in 1980 President Zia rejected as “peanuts" President Carter's offer of 
$400 million in aid. A senior Pakistani official described the situation very well: 
The $400 million we were being offered was over a two-year period, and half of it was military sales credits that we 
would have had to pay back, so what we would be getting this year [1980] to build up our forces to face the Soviets was 
$100 million in credit. And what does $100 million buy these days when it comes to arms? 
If we accepted the $400 million we would not be buying any real security and we would be provoking the hostility of 
both the Soviet Union and India. And we would be endangering our position in the nonaligned bloc and in the Islamic 
group of nations. We concluded, therefore, that we would be worse off accepting the American offer than rejecting it. 
[33] 
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The Carter administration's policy, said President Zia, lacked “credibility and durability." That was, the 

smallness of the offer indicated a feeling in Washington that it must be cautious about making a substantial, long-term 
commitment to Pakistan. It simply was not worth it to Zia to line up with the United States against the Soviet Union 
unless Washington gave evidence that it would be a generous and dependable ally. Speaking of Russia, Zia commented: 
"You cannot live in the sea and create enmity of the whales. You have to be friendly with them. The Soviet Union is on 
our doorstep. The United States is ten thousand miles away."[34] Zia knew, moreover, that Pakistan's defenses along 
the border with Afghanistan were weak, which meant that the Soviets could strike there "with impunity.”[35] Zia may 
have questioned American credibility also because he had seen the United States pull out of Vietnam, Cambodia, and 
Laos and do little or nothing to stop the spread of Soviet influence in Angola, Ethiopia, South Yemen, and Afghanistan. 
[36] American opposition to Soviet-supported Marxist takeovers in the Third World had appeared weak and 
unpredictable, whether under Nixon, Ford, or Carter. In the post-Vietnam era the American people seemed reluctant to 
do much to stop the spread of communism and Soviet power around the globe. 

 
Carter's 1980 aid offer came only a few months after he had cut off all aid to Pakistan because he believed it 

was secretly trying to develop nuclear weapons. This hardly seems fair since in 1974 Pakistan's chief enemy, India 
exploded a nuclear device manufactured with the use of heavy water supplied by the United States. “[37] While the 
policy of trying to prevent the proliferation of nuclear weapons is admirable, the United States has not been able to 
prevent Pakistan from pushing its nuclear program in the past and is not likely to be able to do so in the future. During 
President Zia's trip to the United States in December 1982, he assured President Reagan that Pakistan was not interested 
in manufacturing or acquiring nuclear weapons but administration officials told Congress at the same time that 
Pakistan's nuclear arms program was continuing without halt. [38] 

 
The Carter Administration hesitated to make a major commitment to Pakistan fearing that increased aid would 

lead to the creation of conditions similar to what happened in Iran under the Shah. The Americans decided to follow a 
policy of caution rather than bold diplomacy. They felt a high profile American presence would result in social 
imbalance and Pakistan could end up as an adversary rather than a friend of the United States. [39] 

 
While that was a real danger, it seemed imperative that the United States made use of Pakistan for the defense 

of the Gulf, if for no other reason. To dramatize the importance of Pakistan to the West, one should have pictured what 
it could be liked if the Soviet Union gained control of Southern Pakistan. Then the Soviets could build air and naval 
bases at the ports of Karachi, Gawadar, and other ports astrided the sea-lanes leading from the Gulf. This could largely 
nullify American sea power in that area and placed oil shipments to the United States and its friends in jeopardy. 

Strengthening Pakistan had several benefits. Pakistan could continue to serve as a refuge and source of arms 
and other supplies for the Afghan insurgents. It also could be encouraged to persist in its refusal to recognize the Babrak 
regime. In addition, if we gave substantial support to Pakistan, perhaps it will permit the shipment of larger quantities of 
the munitions the rebels need, including antiaircraft and antitank rockets. American support for Pakistan might also 
cause it to facilitate the buildup of U.S. military power in the Gulf area. While the Pakistanis did not want to have 
American bases on their territory, they might permit the stationing of supply ships, loaded with tanks and other military 
equipment, in Karachi and other harbors, for use by our Rapid Deployment Force.[40] 

 
For these and other reasons, the Reagan administration decided to make a more generous aid offer to Pakistan 

than had the Carter administration. In June1981 it announced that the United States and Pakistan had agreed to a 
program of assistance over a five-year period amounting to more than $3 billion, about half of it economic and half 
military. The economic aid would make it easier for Pakistan to care for the 3 million or so Afghan refugees on its 
territory. The United Stares had promised to sell Pakistan a variety of weapons, including some F-16 fighter-bombers, 
the most advanced plane in the American arsenal. However, President Reagan had to convince Congress to grant the 
money and exempt Pakistan from the Symington Amendment, which prohibited the sale of arms to any country trying 
to develop nuclear weapons. [41] 

 
While India objected to Reagan's arms sales to Pakistan, there seemed to be little justification for such 

objections. India is ten times the size of Pakistan, has eight times the population, has a much larger army, air force, and 
navy, and recently concluded an arms deal with the USSR worth mote than $8 billion. It seemed unlikely; therefore that 
Pakistan will be so foolish as to attack India. As Drew Middleton pointed out in the New York Times, "the proposed 
American assistance fell short of what Pakistan needed to balance India’ s increasing military strength.”[42] 

 
The Reagan’ administration was understandably disgusted by the Indian governments’ unprincipled, immoral 

defense of the Soviet invasion of Afghanistan. Friends of India defend its stand by arguing that India's geographic 
position, next door to Russia, forced it to follow a pro-Soviet policy. But Pakistan was even closer geographically to the 
USSR and was even more vulnerable to Soviet pressure, yet Pakistan had vigorously opposed the Soviet occupation of 
Afghanistan.  

Although India's behavior, especially its policy toward the USSR, was often annoying, the United Stares 
couldn’t afford to ignore Indian feelings. U.S. aid to Pakistan was essential, but it should have been handled in such a 
way as to minimize anti-American and anti-Pakistani sentiment in India. Our policies must have been designed to win 
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friends not only in Pakistan but also in the whole Indian subcontinent. So far, however, Washington had appeared 
insensitive to Indian fears. For example, the Reagan administration had "pointedly refused to give public or private 
assurances to New Delhi that Washington would not permit American weaponry to be used in an Indian-Pakistani 
conflict.”[43] In addition, the United States had promised to give Pakistan not only defensive arms for resisting a 
possible Soviet attack but also offensive arms that could be used against India. Washington's decision to supply 
Pakistan with some F-16 fighter-bombers produced a storm of anti-American sentiment in India, much to the delight of 
the Soviet Union.[44] Indians also pointed out that most Pakistani troops were stationed along the border with India, 
rather than facing a possible threat from Soviet forces in Afghanistan. [45] 

 
India as the largest, most populous, and most powerful state in South Asia couldn’t be ignored in any plan to 

stop further Soviet expansion in that area. The only way to achieve lasting stability there was through reconciliation 
between India and Pakistan-a goal that had become even more urgent following the Soviet occupation of Afghanistan. 
At times Indian officials had given signs that they realized the two countries needed each other. Prime Minister Gandhi, 
for example, commented in August 1982,”We want our neighbors to be established and physically powerful. Nothing is 
as dangerous as a weak neighbor."[46] Correspondingly, while making a visit to Pakistan the year before, Indian 
Foreign Minister Narasimha Rao declared that India had “an abiding interest” even a vested interest in the stability of 
Pakistan'' because of” the geopolitical situation in which both of our countries found themselves.”[47] In practice, 
however, neither India nor Pakistan had done much to reconcile their differences, and the Reagan administration, by the 
way it had handled the Pakistan aid program, had exacerbated the tensions between the two countries. Although the 
arms aid promised to Pakistan by Reagan was much larger than that offered by Carter, it was, of course, far from 
enough to enable Pakistan to defend itself from a full-scale Soviet attack. No amount of aid could guarantee Pakistan 
security from Soviet aggression but it could make a Soviet attack more costly, and thus might discourage Moscow from 
attempting it. [48] The aid package also made the Pakistanis feel that the United States was more committed than before 
to the defense of their country. 

 

Aid through Iran 

Another conduit for weapons to the rebels was Iran, although on a much smaller scale than Pakistan. Since 
relations between the United Stares and Iran were hostile, the Teheran government was not eager to cooperate with the 
United States. However, Khomeini had expressed sympathy for the rebels, and apparently he was permitting the 
shipment of arms across Iran to Afghanistan. As the southeastern part of Iran was populated predominantly by Bloch 
and that area that day was largely autonomous, the sympathy' of the Bloch for the rebels might be more important than 
Khomeini's attitude. In any case, American officials had confirmed that arms were reaching the insurgents via Iran. 
Some were sold to the rebels at high prices, while others were sent to them free of charge. [49] 
 

Don't exonerate, let off and forget 

If the Soviet Union was to be discouraged from making future aggressive moves like the invasion of 
Afghanistan, it had to pay' some penalty for what it had done. Unfortunately’ when the USSR invaded Hungary and 
Czechoslovakia, it got little more than a slap on the wrist. There was uproar in the press for a while, but then the noise 
died down and the United States and Western Europe returned to business as usual. This had happened again. 
Afghanistan wasn't news anymore; it was seldom mentioned in the press and the U.S. government did relatively' little to 
publicize the situation in Afghanistan. Worst of all, President Reagan, despite his antipathy for the Soviet Union, 
canceled the grain embargo. [50] 
 

Professor Leon B. Poullada, who had spent many years in Afghanistan as a diplomat and a scholar, criticized 
the cancellation of the embargo in a letter to the New York Times:  
If I were sitting in the Kremlin, I would draw the following lessons from the lifting of the grain embargo: 
First, the USSR can invade and occupy a small neutral country like Afghanistan any time it sees fit. The United States 
may impose sanctions but they will be short-lived. In a matter of months the forces of capitalism, dollar greed and 
internal politics will force the U.S. to resume business as usual. 
Second, American policy toward the USSR is just as mushy and inconsistent under Reagan as it was under Carter. The 
rhetoric may be tougher but the actions are softer. 
Third, the way to extract favorable results from the United States is to threaten some country, preferably one with a 
large ethnic minority in America such as the Poles, and then withdraw the threat. The American Government will fall 
all over itself in gratitude for such restraint. Soviets can continue to kill Afghans in exchange for vague promises not to 
kill Poles. After all, there is no powerful Afghan-American community in America. 
The decision to impose a grain embargo to punish the USSR was perhaps unwise. Whether and how much it hurt the 
Soviets or if it hurt American farmers more are debatable questions. 
What is not debatable is the international psychological effect. The embargo was an American expression of shock and 
disgust at the barbarous Soviet move and a warning of more unpleasant results if Moscow tried to extend its aggression 
in the Middle East. Once imposed, consistency and deterrence required it be continued until Russia ended its odious 
aggression. Instead the message has gone out to the world and to the brave Afghan freedom fighters that the Soviets are 
forgiven. Considering that the Afghans are the only people anywhere in the world today actually fighting the Soviets 
and containing their uncivilized aggression, the American decision to undermine their morale seems shortsighted and 
unconscionable. 
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American officials talk big about a Rapid Deployment Force for the Middle East but it has so far failed to materialize. 
The Afghans, however, have already provided us with such a force on the ground and in actual physical contact with 
the enemy. By sheer courage they are holding the invaders of the Middle East at bay. They have raised the spirits of 
free men everywhere by showing that a freedom-loving rag-tag guerrilla force can hold off the mighty Red Army. 
How does America reward this effort? Instead of supporting this Islamic indigenous fighting force with the weapons it 
needs, American officials keep talking about establishing American bases in the Middle East, which does not want our 
presence. And now we have told the Afghan Mujahedeen that we are forgiving Soviet aggression in Afghanistan 
because the Russians were nice enough nor to invade Poland. [51] 

Unfortunately, few Americans had demonstrated such sympathy for the Afghan freedom fighters or such 
outrage at the U.S. government’s halfhearted support for the Afghan cause. During the Vietnam War our streets were 
full of demonstrators, and many campuses had their riots and sit-ins. Similarly, in those years there had been protest 
marches against the sending of fifty-five military advisers to El Salvador. But there had been very few demonstrations 
by Americans (or others) against the sending of more than 100,000 Soviet troops to Afghanistan. 

 
Why hadn't the Afghan liberation struggle excited the interest and support of the American public, at least of 

those who habitually champion the underdog? For people seeking a worthy cause those days it could be hard to find a 
better one than the cause of the Afghan resistance fighters. Their cause was almost perfect; telling the good guys from 
the bad guys was easy. Yet neither the Afghan rebels nor the more than 3 million refugees had aroused much sympathy 
around the world. 

A handful of French doctors had been doing their best to care for the wounded guerrillas and civilians in 
Afghanistan, but apparently there were no American doctors serving either the rebels or the refugees in Pakistan. Except 
for a few journalists, Americans generally had ignored Afghanistan. Movie star Kirk Douglas visited Afghan refugee 
camps in Pakistan, but he seemed to be the only celebrity who had championed the Afghan cause. One wondered where 
were the Joan Baizes and Jane Fondas demanding that the Russians got out of Afghanistan. Where were the 
congressional committees examining the plight of the refugees? Where are the Hemingway’s writing novels about the 
heroic struggles of the Afghans for freedom? And where were the young idealists, volunteering to fight and die on the 
side of the poor, Oppressed peasants? 
 

Make stronger the U.S. Position in the GULF 

If the biggest danger to the United States from the Soviet occupation of Afghanistan was the potential threat to 
the Gulf, then the most important thing for us to be done was to strengthen our position in that area. This was no simple 
task, particularly since the Gulf was so close to the USSR and so far from the United States. It required the 
simultaneous pursuit of several interrelated policies: 

 Increase the strength of the American navy in the Gulf and the Indian Ocean. 
 Establish and, or expand bases and other military facilities in Diego Garcia. Oman Kenya, Somalia, Egypt, 

Turkey, and elsewhere. Pre-position large quantities of arms and supplies in the Middle East. Practice military 
exercises with these states. 

 Speed up the development of the Rapid Deployment Force. Build the cargo planes and ships necessary' to 
transport these forces quickly around the world. [52] 

 Exert every effort to improve relations with Iran, the most important state on the Gulf. If that is impossible 
with the present regime support pro-American forces trying to overthrow that regime. 

 Demonstrate to the states of the Gulf, especially Saudi Arabia, that the United Scares has the will and the 
power to protect them from Soviet encroachments. Sell them the military equipment they need to defend them. 

 Provide economic and military support to Turkey, which lies on the flank of Soviet invasion routes from 
Transcaucasia to the Gulf and which has serious economic and political difficulties. 

 Send more military and economic aid to Pakistan and thereby give it the strength to preserve its independence, 
aid the Afghan rebels, and help defend the Gulf. 

 Pressure our allies in Europe and Japan to contribute their fair share to the defense of Gulf oil, which is more 
vital to them than to us. 

 Do whatever we can (and that may not he much) to promote stability in the crisis-prone countries surrounding 
roe Gulf 

 Protect Oman and North Yemen from any aggression by South Yemen. 
 

Accomplishing all these tasks could not be easy. They represent, in the words of Harold Brown, former 
secretary of defense, “the greatest current challenge to the United States' geostrategic and military plan, and to our 
international political skill.” [53] But the energy that flowed from the Gulf to the United States and her friends was so 
important, and the Soviet position so threatening, that those things must have been done. 
 

Try to Prevent Future Communist Takeovers 
What could the United States do to prevent more communist takeovers like the one in Afghanistan? In some 

cases she could do nothing. It could not prevent the communist coup in Afghanistan because that happened too far away 
and too suddenly. [54] Nor could the United States have sent troops there without risking war with Russia. In some 
cases the cost of intervening may have been more than the American people had been willing to pay, as in Vietnam. But 
we must have rid ourselves of the widespread attitude that American military intervention in any country, under any 
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circumstances, was both evil and doomed to failure. If the Soviets concluded that the United States was suffering from a 
permanent case of “Post-Vietnam Paralysis,” they could feel that they could support communist takeovers anywhere 
and everywhere without fear of opposition. The United States must have been prepared to intervene diplomatically, 
economically, and, if necessary, militarily. The development of a strong Rapid Deployment Force should have helped. 
If the United States could get troops to a trouble spot before the Soviets or Cubans or Vietnamese did, that would be a 
great advantage because then they would face the risks of attacking our forces, rather than vice versa. 
 

The United States should have promoted and supported progressive, democratic regimes wherever possible. It 
should have tried also to identify potential trouble spots before communist revolutions occurred upholding an existing 
government was more acceptable in terms of morality and world opinion than overthrowing one. Besides, it is much more 
difficult to oust a communist regime once it had seized power. Above all, the United States must have not given Moscow 
the impression that it was unable and unwilling to act as that might encourage the USSR to embark on more foreign 
adventures, thereby leading to an unexpected confrontation with the United Stares. A miscalculation by the Soviets that the 
West would continue to let them got away with more Afghanistan’s might well lead to World War III. [55]  

 
It was hoped that in the future the United States would demonstrate to the Soviets that in the long run they 

could gain more by living peacefully with the noncommunist world than by engaging in armed aggression or by 
promoting communist takeovers. Through the use of the carrot-and-stick approach, perhaps we could show them those 
actions such as the invasion of           

Afghanistan brought losses to them: the killing of SALT II; the intensification of the arms race; the curtailment 
of trade with the United States, including trade in high technology; and above all-the increased threat of war. May be 
we could convince the Soviets that in a world of two giant superpowers, both armed with globe-destroying weapons, the 
most important objective of all-much more important than control of Afghanistan-was the establishment of peaceful 
relations between the United States and Russia. 

 

CONCLUSION 

 

This research paper fortifies the incontrovertible actuality that the breakdown and collapse of the Soviet Union 
astounded most of the scholars of international relations, comparative politics, and Soviet politics. Existing explanations 
attribute the breakdown of the Soviet Union to the reformist leadership of Gorbachev, and/or to systemic factors. These 
explanations do not focus on the key contribution of the war in Afghanistan. This is surprising since many scholars 
view wars as key causal factors in empire breakdown and regime change. We argue that the war in Afghanistan was a 
key factor, though not the only cause, in the breakdown of the Soviet Union. The war impacted Soviet politics in four 
reinforcing ways: (1) Perspicacity effects: it changed the insights of leaders about the efficacy and worth of using the 
military to hold the empire together and to intervene in foreign countries; (2) Military effects: it damaged the repute of 
the Red Army, created cleavage between the party and the military, and demonstrated that the Red Army was not 
indestructible, which emboldened the non Russian republics to push for independence; (3) Authenticity effects: it 
provided non-Russians with a common cause to demand independence since they viewed this war as a Russian war 
fought by non Russians against Afghans; and (4) Contributional effects: it created new forms of political participation, 
started to make over and transform the press or media before glasnost, initiated the first shots of glasnost, and created a 
noteworthy mass of war veterans (Afghanistan) who formed new civil organizations dwindling the political dominion of 
the communist party. 
 

This research also explores the great powers those interested in the Soviet – Afghan War by means of an 
improved thoughtfulness of United States’ policy towards the inconsistency between the years of 1979 and 1984. This 
was consummated by thorough examination of the organization and progression of the US policy-making course of 
action that equipped, skilled, and money-wise shored up Islamic radicals for the duration of the concise phase under 
research what would turn out to be the principal underground maneuver in the history of CIA sooner than the five-year 
elongation was ended. This investigation also shows how a somewhat undersized assembly of men was conscientious 
for such an intensification of overseas intrusion more than this time as their efforts eventually led to an alteration in the 
U.S. government’s mindset towards persuading the termination of the war. It has seen, President Carter, his National 
Security Advisor Zbigniew Brzezinski, and others in the beginning gave the notion contented by way of making a 
course of action comeback that would optimistically ‘bleed’ the Red Army into surrender while supplying the 
Mujahidin forces to the last ‘Afghan’ soldier. This stratagem, U.S. overseas policy makers looked forward to swallow 
up the USSR Politburo into an elongated and expensive military conflict similar to the US experienced during the yore 
days in Vietnam. Payback was arranged. Nonetheless, once the former Georgia Governor left office, the targets and 
objectives of later contributors to the US foreign policy formulating process changed radically.  

Within the U.S. those who were paying attention in the conclusion of this quarrel no longer concerned 
themselves with settling of scores or the option of supplementary infuriating the Politburo into more belligerences once 
President Reagan became the country’s Commander in Chief. He (Reagan) himself, his team comprised on like House 
Representative Wilson, Senator Tsongas, and others wanted to lend a hand the Afghan Resistance Movement to 
constrict and tighten the Red Army and win the game completely and they were fully pledged to provide them the tools 
of fighting to do so. In this context, the investigation here has fallen out that Brzezinski’s capability to institute an 
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organization of fabric and monetary hold in favor of the Mujahidin fighters was critical for upcoming policy-makers 
such as Wilson to work with in an endeavor to escalate the process of supplying aid to the Red Army’s opposition.  
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ABSTRACT 

 

The current study investigated the effect of agreeableness, openness to experience, hope and well-being among 

university teachers. Data was collected from a sample of (N=440) university teachers comprising of (n=200) female 

and (n=240) male from universities of Islamabad, Rawalpindi, Attock and Wah Cantt. Four scales were used including 

well-being scale, agreeableness scale, openness to experience scale and hope scale. Significant positive relationships 
of agreeableness, openness to experience and hope with well-being were found. Step-wise regression analysis revealed 

that agreeableness, openness to experience and hope were the significant predictors of well-being and hope was the 

strongest predictor of well-being among university teachers. Gender differences revealed that hope, well-being and 
openness to experience were more in male university teachers while agreeableness was more in female university 

teachers. The findings recommended that high traits of agreeableness and openness with high level of hope leads to 

high level of well-being. Also, female university teachers are more kind hearted while males are more creative and 

imaginative.  
KEYWORDS: Agreeableness, openness to experience, hope, well-being.  

 

1. INTRODUCTION 
 

A critical and demanding role is played by university teachers. A university teacher is an individual on whom 

the important activities of the university are dependent and without a teacher, university is a body without having soul. 

The personality of teacher, well-being of teacher, teaching efficiencies, attitudes and style of life assists the students to 
become good human beings thereby adding to create a society full of knowledge. Wellness of any program in the 

education system to a large extent is regulated by teachers. The achievement standard and quality of education of a 

university are related with the teaching quality and teacher’s personality. Being good physically, psychologically and 
also with a balanced personality makes a teacher best. Because of the rapid progress in daily life, the teacher’s life has 

become more and more tough and challenging. 

The personality of the teacher makes an impact on the teacher’s behavior in different ways, for example in 

interacting with the students, selection of learning practices and the methods of teaching. The teacher's personality can 
have an effective role on the process of teaching. Pupils learn from the personality of a teacher even though there is no 

formal interaction between them. The instructor whose personality facilitates, creates and keeps classroom a learning 

environment in which pupils feel comfortable and encouraged to analyze, is said to have an ideal teaching personality. 
So, understanding teacher’s personality is very important. 

Personality trait of agreeableness is an inclination to be kind, forgiving, trusting, generous, concerned, helping 

and trustworthy [1]. Agreeableness might influence well-being. Highly agreeable individuals compared with the 

disagreeable individuals, are inclined to be involved in actions such as collaborating with others, conveying sympathy 
and care for others, giving others a sense of respect and politeness [2]. Consequently, agreeable individuals inclined to 

be well loved by their companions [3] and are more fruitful in creating satisfying and stable intimate relations [4]. The 

well-being of agreeable individuals might be boosted by these positive social relationships. Agreeableness is positively 
associated with well-being [5]. It means high level of agreeableness will lead to higher level of well-being. In the meta-

analysis, [6] it was determined that there is presence of an association between personality and well-being. 
Agreeableness trait was held to increase the probability of positive experiences in social and achievement circumstances 

which was directly associated with the teacher’s well-being. Personality attributes of agreeableness and openness have 
been found to be related to well-being [7]. 

Another personality trait that can have an effect on well-being is openness to experience, which is a tendency 

to be artistic, curious, intuitive, intellectual, flexible and creative [8]. A teacher led by openness to experience tend to 

have more positive emotional state which leads to increased well-being. A significant relationship was found between 
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openness to experience and psychological well-being [9]. The investigators [10] have found that openness to experience 

has been related to well-being. Other researchers [11] have also found the same relationship. Openness to experience 
may well influence the overall well-being of university teachers regarding artistic self, social self, physical self, coping 

self and essential self. It has also been recognized that individuals having agreeable personality traits experience higher 

levels of well-being [12]. 
Hope is another factor that can influence well-being. Hopeful teachers are inclined to be healthier 

psychologically, having an optimistic viewpoint on their accomplishment and are gratified from their environment [13]. 

Hope [14] is the sense of achievement resulting from the collaboration among agency and pathways. The cognitive 

process with an inspirational element (agency) is hope. With the manifestation of inspiration to accomplish definite 

goal, the individual evaluates whether it is attainable and then advances with numerous means to achieve it (pathways). 
Hope is positively associated with well-being, self-esteem, meaning in life and life satisfaction [15, 16]. Findings of 

the studies [17] have shown that hope is a significant predictor of positive affect, life satisfaction and negative affect.  

Positive beliefs and assumptions about goals produce more positive feelings related to self as well as to life in general. 
Findings also indicated that hope and well-being significantly correlated with each other [18]. Individuals high in hope 

have reported to have a higher self-esteem, less depression, greatly optimistic and also they demonstrate a higher sense 

of well-being.  

Well-being is persons’ capability to compete so as to establish steadiness among their social benefits and life 
events [19]. Well-being is an integral consideration of taking advantage from mental health, life change and work 

environment. It’s a person’s struggle to understand their real potential to conquer the adversities in life. Well-being is 

the amalgamation of feeling good and functioning effectively [20]. In view of this explanation teachers with high well-
being will account for feelings of happiness, accomplishment, contentment from life, good interpersonal relationships 

and positive mental health [21]. 

Because of the increasing importance of teacher’s role in the process of teaching in recent times it is needed 

to explore the personality factors which can increase the well-being of teachers. So, the present study investigates the 
effect of agreeableness, openness to experience, and hope on well-being among university teachers. These traits are 

necessary for teachers as they can boost the well-being of the teachers and consequently the teaching process will be 

more effective. The well-being of the teachers will be increased by the increased level of personality attributes of 

agreeableness and openness to experience. Also, the high level of hope will also increase the well-being level of 
teachers. The variances in well-being at work might be accredited to personality. Less research, however, has focused 

on how personality attributes of agreeableness and openness to experience influence well-being, so this relationship 

will be investigated in the present study. 

 

Conceptual Framework 

 

Predictors        Outcome  

 

 

 

 

 

 

 

 

 

2. OBJECTIVES 

 

1. The present study examined the effect of agreeableness, openness to experience and hope on well-being among 

university teachers. 

2. To investigate how hope, openness to experience and agreeableness predicts well-being among university 
teachers.  

3. To examine the gender differences on agreeableness, openness to experience, hope and well-being among 
university teachers. 

 

2.1 Hypotheses  

1. There is a positive relationship between agreeableness, openness to experience, hope and well-being among 

university teachers. 

Agreeableness (IV) 

Openness to Experience (IV) 

Hope (IV) 

 

  Well Being (DV) 
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2.  Agreeableness, openness to experience and hope predicts well-being among university teachers. 

3.  Hope, agreeableness, openness to experience and well-being will be more in male as compared to female 
university teachers.  
 

3. METHODOLOGY 
 

3.1 Research Design 

The current study used a cross sectional design and for the purpose of data collection convenient sampling 

procedure was adopted. The effects of independent variables were tested by stepwise regression and gender differences 

were computed by t-test by using SPSS Version 23.  
 

3.2 Participants and procedure  

A sample comprising of university teachers (N=440) including (n=200) female and (n=240) male teachers had 
been gathered by using the convenient sampling procedure. The sample was collected from public and private sector 

universities of Islamabad, Wah Cantt and Attock. Age range of participants was 25-50 years. The education level of 

the teachers was MSc/BS (Hons), MS and PhD. The designations of the selected teachers were demonstrators, lecturers, 

assistant professors and associate professors. Inclusion criteria for experience was one year teaching. 
The targeted universities were approached personally for data collection. Informed consent was taken from 

the teachers. Confidentiality of the information was guaranteed by affirming to the teachers that the information taken 

from them will be used only for the purpose of research. After the inform consent taken from the teachers the 
questionnaires were administered. The teachers were thanked for their participation in the study.  

 

3.3 Instruments  
Four scales were utilized for collection of data along with the consent form. The scales were (1) Well-being 

scale [22], (ii) Agreeableness scale [23], (iii) Openness to experience scale [23] and (iv) Hope scale [24]. All the scales 

were consisted of five point Likert response category.  

 

4. RESULTS 

 

Table 1 

Mean, Standard Deviation, Alpha Coefficients and Correlations matrix for study variables (N=440) 
Variables  k α M SD 1 2 3 4 

1. Openness to experience 10 .67 36.12 4.34 - .35** .38** .33** 

2. Agreeableness 9 .71 36.04 4.81  - .32** .42** 

3. Hope 4 .72 15.59 2.68   - .66** 

4. Well-being 7 .86 27.06 4.56    - 

**p<.01 
 

Table 1 shows that all the scales are highly reliable. Also the correlations among all the studied variables are 

highly significant. Results depicted that well-being was positively and significantly correlated with openness to 

experience (r=.33, p<.01), agreeableness (r=.42, p<.01), and hope (r=.66, p<.01). 

 

Table 2 

Stepwise regression analysis for agreeableness, hope and openness to experience as predictor of  

well-being of university teachers (N=440) 
 Predictor Variables B S.E. p R² F 

Model 1 Constant 2.517 0.71 .000 .74 1226.93*** 

 Hope 1.5 0.043 .000   

Model 2 Constant 0.39 0.59 .051 .80 902.52*** 

 Agreeableness 0.35 0.027 .000   

 Hope 0.93 .060 .000   

Model 3 Constant .027 .57 .000 .82 659.83*** 

 Agreeableness .22 .034 .000   

 Hope .78 .063 .000   

 Openness to experience .20 .034 .000   

         ***p<.001 
 

Step-wise regression analysis was computed to observe the most significant predictor among agreeableness, 
hope and openness to experience for well-being of university teachers. Model 3 shows that hope (B=.78, p<.001) was 

the strongest predictor of well-being among university teachers. 
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Table 3 

Difference between male and female university teachers on study variables (N=440) 
 Male Teachers (n 

= 240) 

Female Teachers (n 

= 200) 

  95% CI  

Variable M (SD) M (SD) t p LL UL Cohen’ s d 

Openness to 

experience 

32.97(8.99) 31.05(10.52) 2.06 .04 .090 3.74 0.19 

Agreeableness 35.33(4.71) 36.76(4.71) -2.61 .01 -2.61 -2.36 0.29 

Hope 14.73(4.0) 13.20(4.66) 3.71 .000 .72 2.34 .35 

Well-being 25.21(7.21) 23.46(8.10) 3.39 .017 .31 3.18 .22 

 
Table 3 indicated the differences between male and female university teachers on openness to experience, 

agreeableness, hope and well-being. Table 3 illustrated that male (M=32.97, SD=8.99) scored high than females 
(M=31.05, SD=10.52, t (438) =2.06, p=.04) on variable of openness to experience. Females secured higher scores 

(M=36.76, SD= 4.71, t (438) = -2.36, p=.01) than males (M=35.33, SD= 4.83) on the domain of agreeableness. On 

Hope also the males (M=14.73, SD=4) scored more than the females (M=13.20, SD=4.66, t (438) =3.71, p=.000). Well-

being score were significantly higher for males (M=23.46, SD=8.10) than females (M=25.21, SD=7.21, t (438) = 2.39, 
p=.017).  

5. DISCUSSION 

 
The present study examined the effect of hope, agreeableness and openness to experience on well-being among 

university teachers. The results of the current study supports the hypothesis that there is a positive relationship between 
agreeableness, openness to experience, hope and well-being. These conclusions are in accordance with the previous 

literature [25] confirming that agreeableness is significantly and positively related to well-being. The results of another 
study [26] on university lecturers has also confirmed and supported the findings of the current study that the personality 

attributes of openness to experience and agreeableness correlated significantly and positively with well-being. The 

more the level of agreeableness the teachers will have more well-being. This finding confirms the presence of a link 

between agreeableness and well-being. Also as proposed, the personality traits of agreeableness and openness to 
experience positively predicted well-being is supported by the previous literature [25]. Furthermore, an increase in level 

of hope can increase the level of well-being in both the home and work environments and it has also in line with the 

earlier investigation [37]. Another study [27] has also confirmed the conclusions of present study that agreeableness 
and openness to experience were related to higher well-being level. Another research [28] also supports the assumption 

of the current study that a high openness and agreeableness personality traits were associated significantly with high 

level of well-being. Due to the nature of the environment of the academic world, there is a need of an agreeable and 
open for experience personality in dealing with students. Teachers with openness to experience personality trait are 
having more active insight, intellective curiosity and having independent judgment and consequently they have an 

enhanced judgment on their self-well-being.  

 As anticipated, hope is positively related with well-being. A study on teachers [29] revealed that among hope and 
well-being a significant positive association was found. This relationship is consistent with the past research [30] which 

revealed that hope was positively related to well-being. Findings of the present investigation indicated that hope has 

positive and significant role in increasing the level of well-being. This is in line with conclusions of the previous 

investigations [39, 40]. Hopeful teachers have an inclination of a positive interpretation about the future. Consecutively, 
such beliefs permits them to have an optimistic view point regarding one’s self that would be aiding in increasing the 

level of motivation among them. So, the hopeful teachers can be more expected to have success in their actions which 

permit them to achieve satisfaction and a sense of fulfillment and thereby increasing their well-being.  
It was also hypothesized that agreeableness will be more among male university teachers as compared to 

female university teachers which has been partially supported. The findings of the present study revealed that 

agreeableness is more in female than male university teachers. In an investigation [31] it was found that significant 

differences on gender existed such that females scored higher than males on the domain of agreeableness. The reason 
of it might be that agreeableness trait could also be associated with differences in gender in the self-construal. 

Independent self-construal is intended to be shown by males, or a sense of self that's become independent 

from cognitive representations of others. Females have a more self-construal of interdependence in which the others 

are included in their sense of self [32]. This difference in gender may be related to behavioral and motivational 
differences, for instance, females have more affiliative and interrelated social groups [33]. Females, hence, might be 

more inspired than males to keep emotional and social bonds by portraying more the trait of agreeableness. 

It was also hypothesized that openness to experience will be more in male university teachers. It has also been 
verified by the findings of the current study. Male teachers scored higher than females on openness to experience. The 
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current finding have also confirmed that the openness factor/trait among males is higher than females [34]. Our 

hypothesis regarding gender differences on openness to experience have also been in line with the previous study [35] 
that males are more open to experience than females. Another hypothesis was that hope and well-being will be more in 

male university teachers has also been supported by the findings of the current study and is consistent with the previous 

investigation [35] that males were significantly higher as compared to females on well-being. It has also been showed 
by the findings of the present study that on hope, male teachers scored more than female teachers and this is congruent 
with the previous investigation [36].  

 

5.1 Limitations and implications  

The current study also has limitations in some aspects. First, this study used a cross-sectional survey design 
which is limited in terms of establishing causal relationships among variables. A longitudinal study will be more useful 

in establishing causal relationships between the personality variables and psychological health outcomes like well-

being. Secondly, there is the issue of social desirability due to self-reported nature of data. Using multiple methods to 
collect data may help to reduce the effect of subjectivity. Third limitation of this study is non-random sampling. For 

future research the sample size and variability should be increased to generalize more the findings. Some moderators 

may be added in the future study.   

The present study has empirical value. In present times, the well-being of the employees is concerned a lot 
after the rise of positive psychology in common and positive organizational behavior in specific. The administrators or 

management of the organizations focuses only on the physical well-being which might damage the functioning of 

organizations in terms of general performance at work and satisfaction in job. The neglect in viewing the well-being of 
teachers might hinder the university’s deliberate development. Therefore, the management should encourage and 

support teachers to demonstrate and develop appropriate traits of personality in necessitating increased well-being in 

teachers. Due to the nature of the environment of the academic world which needs the role of a pleasant personality in 

dealing with pupils, a high level of agreeableness ensures positive well-being of teachers. Kind heartedness, trust and 
affection are important fundamentals in behaviors which are pro-social and which are essential to be established by the 

teachers to increase their level of well-being. 

The daily interaction of the teacher’s with the pupil’s require them to be able to show such personality traits 

which are suitable to the students. For instance, the students think their teachers to possess an active imagination in 
teaching, attentive to inner feelings, to be artistic and having insights (openness to experience). Hope strengthens one's 

positive emotions so as to enhance well-being from the physical, psychological and social aspects. Therefore, it is 

helpful to improve the well-being by enhancing hope of teachers. The hopeful viewpoint on the brittleness of life 
encourages to consider that our life has a great value.  
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ABSTRACT 

 

Gender equality is one of the most discussing social issues in international and national forums. Many of the 

states gives importance this issue while making their public policies. This study discusses political dimension of 

gender inequality prevailing in Pakistan. Pakistan is a patriarchal society. Women face social insecurity, 

disrespectful environment, negligence in decision making, etc. Politically gender equality is one of the major 

priorities of the public policy for the advancement of women in the country. However, women in Pakistan are 

living according to old customs and traditions which fence their political empowerment. Musharraf and 
successor governments have taken a significant move in this regard to give them voice, and to make them part 

of decision making and legislation. 

This paper focuses on socio-political constraints in political empowerment of women. It analyses the political 

parties’ manifestos and practice regarding gender inequality. Study concludes that stereotypical gender divisions 

of labour, societal attitude and lack of political will are primarily to blame for gender inequality in politics. 

However, long term transformation of Pakistan as gender-balanced state needs policy formulation, effective 

implementation and strong political will.   

KEY WORDS: Male Dominance Political Inequality, Women Empowerment, Patriarchal Structure, Quota, 

Women Representation  

 

INTRODUCTION 

 

The word Gender refers to both men and women. They are born equal, but social construction 

differentiates them on the basis of their stereotype roles. Gender inequality is the unequal distribution of finance, 

power, and privilege between men and women.  It is common scene that majority of women are under the 
domination of men. In the west and Europe, laws were made from time to time to give sufficient protection, 

freedom and equality to women. Women rights have been linked with human rights. Gender inequality and 

women discrimination in developing countries still exist. Pakistani women also face gender inequality in 

different environments and places.  

In Pakistan, different strategies and techniques have emerged at different times for advancement of 

women. Each government addressed empowerment of women and gender equality as important part of its public 

policy. The formulations of public policies across gender are in conformity with global agenda.  Each 

succeeding policy has sued to deal differently with the issues of previous strategies, but impacts of all gender 

equality approaches in the past on society have remained dissatisfactory. 

In the short history of Pakistan, the Musharraf government (1999-2008) and successor parliaments 

have had maximum representation of women in politics. This has been due to the understanding of leaders 
regarding gender equality as one of major variable for national development in contemporary global 

environment. The current study attempts to unearth How Musharraf and successor governments’ policies 

addressed political dimension of inequalities across gender in Pakistan? It is argued in this research that 

governments of Pakistan, during last decade, designed policies to bring balance between genders just to achieve 

their political interests. So these policies were not so successful to decrease gender inequalities and bring about 

real change for women in society. The purpose of study is to find the reasons of governments’ failure to address 

political inequalities across gender in their true essence. This study concludes that transformation of Pakistan as 

gender-balanced state needs policy formulation, effective implementation by the governments and strong 

political will of political parties.   

This paper consist of mainly two  sections, section one is addressing situation of gender inequality 

prevailing in Pakistani society while section two discussing the concept of political inequality and role of 

political parties regarding gender inequality. At the end conclusion is included.  
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Section 1: Gender inequality in Pakistan 

Pakistan has very poor gender indicators. It ranks 115 on the UN Development Programs. Pakistani 

women face exclusion from access to social services, economic opportunities and decision making [1]. Some 

urban, middle-class women do play a role in public life. However, most women are severely constrained by 

discriminatory patriarchal norms which are being reinforced by the spread of extremism. It is a reality that 
attitudes to deny women’s fundamental rights exist in both formal and informal institutions of society. Women 

cannot claim any right on these institutions. Their rights and interests are overlooked by their male decision 

makers. This situation is one of the important topic of discussion in academia and non-academia. Gender 

inequality and women exclusion must, therefore, be an integral part of the government’s public policy. 

Pakistan is one of those countries where women are in lower number as compared to men in the 

population. According to population census of 1998, there are 98 women for every 102 men as against a world 

average of 111 women to every 100 men. Death rate of 15 to 40 years young women is 75% more than men [2]. 

The above demographic statistics show discrimination against women in society. Lower number of women in 

population is because of malnutrition, anaemia, shortage of food, negligence of girl child and unavailability of 

health facilities. In Pakistani society, mostly people are considered fortunate who has sons instead of daughters. 

The parents consider it a bad fortune to have daughters only.  

Women, whether they belong to remote village or developed cities, face more or less same problems as 
subordinate or inferior creatures. In Pakistani society, very few women can express their choice for their partner; 

otherwise partner is decided by family male elders without consent of girl. If any girl raises her voice or tells her 

choice, she is declared as symbol of shame for not only family or surrounding but for coming generations. 

Mostly marriages are decided within family, tribe or biraderies (lineages). In some cases, decision power is 

handed over to a biraderi panchayat or tribal Jirga that is also headed by a male who decides fate of a girl. This 

is a type of organizational kinship. The situation in cities is a little better where women have chances to get 

education and employment, but no woman can setup career or live alone without the protection of husband, 

father, brother or son.  If a women is divorced or a widow and have small kids, she will be returned to her father 

or brother until her son is grown-up. Her son can protect her but she is not able to protect herself or her home.  

 

Section 2: Political Inequality 
Women’s political empowerment and political equality refers to the autonomy of women to cast vote 

according to their assent, to participate in political activities, to compete in elections, to attend political 

demonstrations and to take decision regarding their actions, needs and priorities. In Pakistani society, women’s 

political empowerment is foiled by patriarchal, feudal, and socio religious structure [3]. Each of these prohibits 

women from emergent political activities, capabilities and experiences. A number of women are present in the 

legislative bodies, political parties, in local, provincial or national government. However, women’s presence in 

other fields like economy, education and health remains insignificant due to cultural and structural fences. 

 

Constitutional Quota for Women in Pakistan since 1947-2008 

Quota for women’s seats was reserved in all constitutions of Pakistan from 1956 to 1973. In the first 

constitution; three percent quota was approved for women. According to The second Constitution of 1962 

National Assembly was consisting of 156 seats, including 6 reserved seats for women. These seats were equally 
divided between both wings of the State [4]. 

Twenty women were elected as members in the Majlis-e-Shoora of General Zia in 1981. In 1985 the 

reserved quota was raised from 10 to 20 percent in National Assembly.  This number of women remained the 

same in 1988 elections [5]. Musharraf government has brought a prominent change in society through policy 

related to women. It reserved 60 seats in National assembly. In existing parliament; women have acquired 60 

seats on special quota and 11 on general seats. In the NA, 17%and at local government 33%seats, are reserved 

for women at present. 

The below mentioned table demonstrates the number of women elected and participated in politics and 

decision making since independence to date in various legislative assemblies of Pakistan. 
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Table 1: Representation of Women in Pakistan’s Legislature (1947- 2013)[6] 
Sr. No Legislatures Total Seats Women 

Elected 

Directly 

Women 

Elected on 

reserved seats 

Seats Held by 

Women 

Percentage 

1 1st 

legislature 

Aug10,47–

Oct24,54 

30 - - 2 6.7% 

2 2nd 

legislature 

May 2,55-Oct 

7,58 

80 - - 0 0% 

3 3rd 

legislature 

Jun 8, 62-

june12,65 

156 6 - 6 3.8% 

4 4th 

legislature 

Jun 12,65-

Mar25,69 

156 6  

- 

6  

3.8% 

5 5th 

legislature 

Apr 14,72-Jan 

10,77 

144 6 - 6 4.2% 

6 6th 

legislature 

Mar20,85-

May29,88 

210 1 10 11 5.2% 

7 7th 

legislature 

Mar20,85-

May29,88 

217 1 21 22 10.1% 

8 8th 

legislature 

Nov30,88- 

Aug6,90 

217 4 20 24 11.1% 

9 9th 

legislature 

Nov3,90-

Jul17,93 

217 2 - 2 0.9% 

10 10th 

legislature 

Oct15,93-

Nov5,96 

217 4 - 4 1.8% 

11 11th 

legislature 

Feb15,97-

Oct12,99 

217 6 - 6 2.8% 

12 12th 

legislature 

Nov16,2003 

342 13 61 74 21.64% 

13 13th 

Legislature 

2008 

342 11 60 71 21% 

14 14th 

Legislature 

2013 

342 10 60 70 20% 

 

The above table clearly indicates the impact Musharraf policies to bring women in political 

mainstream. Throughout history of Pakistan, all governments had been reserved quota for women in political 

decision making and in parliament. But before Musharraf government the participation of women was not as 

much. Musharraf government has made public policy which is favourable for gender equality in politics. Above 

table showed that during Musharraf period women participation jumped from 2.8% to 21.64%. 

 

Political Parties and Gender Inequality 

Pakistan’s politics rotates around two major political parties, ‘the Pakistan People’s Party’ (PPP) and 

the ‘Pakistan Muslim League-Nawaz’ (PML-N), though the significance of small parties cannot be overlooked 

in the democratic system of Pakistan. To explain and judge the role and pledges of all political parties, a 

comparative analysis about the policies defined for women empowerment and gender inequality in mainstream 
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political parties’, the manifestos are helpful to understand how each would add towards equality and greater 

participation of women in politics. 

a. PPP-P.  Pakistan had a weak political framework since independence; it went through turmoil and bad 

circumstances in the form of military coups. Despite  numerous hurdles, PPP is the only mainstream party that 

showed firm commitments and determination to women rights and empowerment since Benazir’ times  that took  
numerous initiatives like establishing Women Bank, and up gradation of women’s division in cabinet started by 

Zia. PPP has highest women contestants on general seats. Its evidence is their efforts made till the last 

government’ initiatives taken for women’s advancement, since the time of Benazir; some recent efforts include 

Benazir Income Support Program (BISP) and opportunities for women at high level decision making positions. 

PPP Human Rights (women) Wing (PPPHRWW) was introduced as a new concept in ‘ICT’ Pakistan, in the 

90’s by Benazir to focus the problems faced by the women in multi-cultural Pakistani society. PPPHRWW is 

committed to secure legal, political, social and economic equality for women [7]. 

b. PML-N. There have been number of promises made by PML-N in its manifesto; most prominent is to abolish 

gender discrimination and bring improvement in women status in society. PML-N also want to introduce pro- 

women strategies and legislation. Party’s manifesto sued that it would attempt to protect their rights such as 

inheritance and equality. The leadership promised to bring women in socio-political and economic spheres. 

They are eager to open new doors for women in banking, financial institution, law, judiciary, health, education 
and law enforcement institution. They promised to appoint women teachers in primary school. They also put 

special attention on professional and higher education of women. Opening new women’s health care centres; 

economic empowerment of women through targeted micro-credit are also part of the party’s manifesto[8]. 

c. PML-Q. PMLQ proclaims women should have equal rights and they should be provided with equal 

opportunities. It is observed that women are more productive than men and therefore, they planned to make 

arrangements to ensure their contribution. They can equally contribute in our economy, politics and society. 

PML-Q will eliminate gender discrimination. They promised that their policy would be “violence free 

environment for women” (PML-Q manifesto). PML-Q’s manifesto promises to bring about decrease in the 

gender gap in education through behavioural change and introducing education for girls an acceptable social 

norm. They fail to provide details about specific ways to bring that change and seem to have no concrete actions 

plan [9].  
d. PTI. PTI developed a Gender Policy in its elections manifesto 2013; it promised to allocate special funds for 

women’s health care and highlighted the need to address discriminatory laws hindering women’s progress in 

every sector [10] For implementing this policy, they promised to ensure provincial ministries for women, along 

with provision of training programs, subsidies, and monetary incentives to increase opportunities for women’s 

economic empowerment. PTI manifesto offers more concrete steps for women’s empowerment which emphasis 

on women inclusion in economic, social and political mainstream. PTI shows intentions to active the women 

ministry at provincial and federal levels to deal with women issues. Leadership have planned to set up one step 

Insafgahsat union council level to provide economic and legal assistance to women [11]. 

e. MQM. MQM has not a specific particular section devoted to women empowerment. Policies concerning 

women, minorities and children rights are addressed under the section named ‘Human Rights’. They emphasize 

on social justice and elimination of unequal practices such as karokari and vani through legislative measures. It 

fails in setting some concrete steps for promoting education and health care for women [12]. 
f. ANP. Although ANP belongs to a tribal majority area of Pakistan, ANP has most extensive and concrete 

agenda on women’s inclusion in all affairs including politics and economy. ANP manifesto aims to remove the 

condition of a male guardian for adult women who are applying for national identity cards. This attitude shows 

the party’s commitment to raise women as independent decision makers [13]. 

g. JI. Jamaat Islami aims to amend laws according to Shariah like inheritance and family laws. JI manifesto has 

no clear stance on women’s political representation which means the party is in favour of the omission of 

women from politics. 

Analysing critically, the manifestos of major political parties’ show that they make strong assurances on 

women’s rights and women empowerment on paper but they are not successful in taking practical steps to 

achieve their claims. Such statements seem plain expressions for attracting more vote bank and political support 

than essence. These manifestos’ lack in providing practical support to ensure gender balance and women’s 
empowerment in different sectors.  

The ANP manifesto includes strong progressive statements about equality of rights, but their practical value 

reduces as there is no clear measure stated to ensure women’s political representation. Therefore their approach 

is traditional regarding women rights. 

The PML-N manifesto includes some intentions towards gender equality. They want to increase women’s 

representation in central policymaking bodies and committees, but practically they have not achieved all goals 

in this regard. PML-N has been, in the past and at present, uncertain in repealing discriminatory laws regarding 

women rights. Similarly PML-Q also restricted itself to passing statements than taking actual supportive 

measures regarding women’s empowerment and equality [14]. PPP remained consistent as mainstream party on 
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the subject of commitments and concrete action for women’s rights and empowerment. PPP has focus on social 

development with an increase in education and health sector as essentials of social development on the top of its 

agenda [15]. 

It is observed that the number of women who contested the 2013 elections gone down. Total 36 women have 

been awarded tickets for general seats of National Assembly, in comparison to the 34 candidates in 2008 and 38 
in the 2002 elections. The below mentioned table show comparison of women candidates across party;  

 

Table 2. Women candidates on General Seats in 2013 election [16] 
Political Party Percentage of tickets awarded to women 

PPP 7.0% 

PML (F) 6.9% 

APML 4.8% 

PML (N) 3.7% 

PML (Q) 3.7% 

ANP 3.5% 

MQM 3.3% 

PTI 2.2% 

 

Table 3: Women representation in political Parties Decision Making [17] 
Political Party Women representation in party Decision making  committees Percentage of participation 

PPP 2 out of 37  5.4% 

PMLN 3 out of 60 5% 

MQM 1 out of 12 8.3% 

ANP 2 out of 18 11.1% 

PTI 5 out of 40 12.5% 

PAT 3 out of 30 10% 

JWP 2 out of 32 6.2% 

BNP 4 out of 55 7.2% 

 

Above facts showed horizontally inequality across gender in political parties’ decision making wings. 

The above ratio showed discriminatory behaviour across gender. Political parties should ensure women’s 

representation at party leadership positions assuming democratic norms within party. Parties should be 

considered to adopt voluntary targets and quotas to guarantee women to be elected other than constitutional 

quota. Political Parties must identify issues curtailing women’s political participation and their solution on 

priority basis.  

 

Hurdles in Women’s Political Empowerment 
Women’s participation in politics is just to cast vote. It consists of a number of freedoms, as to speak 

out and stand for something; assemble groups; participation in public affairs; to compete in election; to be 

elected and to hold office at the highest levels of decision making. According to international laws and 

commitments both men and women equal rights and chances to participate in all activities of political affairs. 

However, it is very simple to speak about rights but often hard for women to exercise these rights in practice. 

There are frequent barriers and challenges for women to choose politics as a career in traditional and cultural 

societies, and it requires special method to ensure the implement these rights. 

In Pakistan, the Constitution granted right of political participation to women. There are no formal 

legal obstacles for women’s entry into politics in theory; however in practice, there are various complications 
for women’s political empowerment. These hurdles need to be identified and addressed in order to ensure 

gender equality and implementation of laws. 

Traditionally politics has been male dominated, that is unwelcoming and hostile for many women. 

Pakistan is a patriarchal and traditional society with deep rooted patriarchal values having objection on women’s 

entry into politics. In addition, culture is non-supportive and a hurdle, including scarcity of financial resources, 

lower levels of education, less access to information, greater family responsibilities and discrimination and 

deprivation of rights provide them with few opportunities to acquire political experience. Those women who 

enter into politics are the close relatives of male politicians, like Benazir Bhutto, Begum Naseem Wali khan, 
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Maryam Nawaz, Maryam Aurangzeb, SairaTarar etc., otherwise women generally lack in the political networks 

necessary for success. 

Male domination of formal political structure is a major factor that hindered women’s political 

empowerment. In addition to this, the socio-cultural dependency of women is one of the key factors to their 

political participation in public political field. Women’s economic dependency and lack of access to ownership 
of productive resources contribute in limiting the scope of their political work [18]. In such a career, illiteracy 

and ignorance of women regarding their rights and duties in relation to politics hinder women’s political 

empowerment. 

Patriarchy as an ideological system of male domination shapes women relation in politics. It transforms 

male and female into man and woman and constructs the hierarchy of gender relation where man is privileged 

and woman is deprived. Thus patriarchy is a familial, social, ideological, political system in which man by 

force, direct pressure or through rituals, tradition, law, language, customs, education, and the division of labour, 

determine what part women shall or shall not play in which the female is everywhere considered below the 

male[19]. 

Hence patriarchal norms practiced throughout the world and especially in Pakistani society influences 

other dimensions of social life, because man is more superior to woman, thus power politics is best suited to 

men than women. Patriarchy affects women decisions related to their career, selection of life partner, vote 
casting and political affiliation thus making women as second class citizens deprived of enjoying equal status 

and decision making power at all levels, confining women to domestic activities of household and child rearing. 

Political parties play important role in women’s political empowerment. Political parties are very 

influential in shaping women’s political projection. Democratic governments and international organizations are 

working to increase the women’s sharing in elections and also focus on the role of political parties to that end. 

Other than parties, women can enlarge their involvement by joining civil society organizations, NGO’s and 

media which collectively can provide opportunities for women’s political empowerment.  

Political factors are enlisted as hurdles to women’s entry into politics. There is male domination in 

politics, political parties and the culture of formal political structures is another factor that hinders women’s 

political participation. Often male dominated political parties have a male perspective on issues of national 

importance that ignore women’s perspectives and are not reflected in party politics. Women are not elected to 
high positions of decision making within parties because of gender biases of male leadership. Meetings of 

councils or parliamentary sessions are held in odd timings conflicting with women’s domestic responsibilities. 

Political party law is another form of guarantee for women to be elected. Most countries have law to 

regulate, to organize and register political parties which can be a fundamental tool in establishing mechanism for 

women’s political advancement. The main parties are controlled by few male leaders who may be reluctant or 

less receptive to such law and reluctant to select large number of women candidates. Transparency in party 

elections is also a prerequisite to give women better chances to emerge as political leaders. This law may also 

ensure it with a provision of gender equality within it [20]. Pakistan can follow this root by adopting this law to 

improve women’s political participation. 

There are special women wings in most of the political parties in the world and in Pakistan to increase 

women participation in politics. Through this strategy parties are providing chances for women to become active 

and to get political experiences. Women’s wings can influence on party decisions, especially on issues related to 
women development and may lead to decrease marginalization of women in the party. Parties can provide their 

platform to address gender inequality and other issues of women by increasing representation of women in 

parties’ decision making and can offer incentive for women to be involved in the political process. Political 

parties might encourage women’s input by captivating gender-sensitive issues like violence against women, 

inequality in unemployment, housing, education, and social issues such as family planning and reproductive 

health. 

The quota system as a strategy to increase women’s representation aims to address the problems of 

women’s under representation. One of the most effective affirmative actions are seen through Quotas in 

increasing women’s political representation with positive impact on the number of women represented. Though 

the quota system has increased number of women in the assemblies but it is a temporary measure to reach at the 

goal of gender balance. It does not facilitate competition and democratic participation of women. Women are 
considered mere numbers to fill in statistics with a low political and economic power. Although quotas have 

increased women in politics, but in reality this system is not more than mere symbolic. The above mentioned 

points are constraints and can be converted into opportunities simultaneously with implementation and 

commitment. Likewise quota is at the same time a strategy to increase participation and make hurdles for 

women;  it give voice to the unheard, and is a hurdle as it restricts  numerical strength of women[21]. 

Women at present are more aware of their political rights which are another significant element for 

women’s collective and individual capacity. This political consciousness is the result of increased awareness 

through different sources like media, social media, NGO’s and civil society organizations, and in this way 

women’s inclusion is possible in the politics and development of Pakistan. Hence civil society and women’s 
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specific initiatives are necessary for making women more active in political arena and increase their capacity to 

turn politics and development into women’s favour. Women’s overburdened and multiple roles as productive, 

reproductive and public activity need to be stress-free in order to make women more visible and effective 

competitors in politics[22].Women’s political empowerment is the prerequisite in achieving sustainable social, 

cultural, economic and political security among all individuals  

 

CONCLUSION 

 

The study concludes that the position of women is inferior as a group in Pakistan’s male dominated 

social structure and they do not have their opinion in the economic and political matters. The policies regarding 

gender equality in politics during Musharraf and successor government have brought many positive effects on 

society. Number of women entered into the parliament. Women representation in Pakistan’s parliament, 

although higher to that of other Muslim countries, is not equal in all provinces of the country. Women’s 

representation is minimal in Baluchistan and completely absent in the FATA region. Female representation is 

essential for designing national policies specific to women’s issues in these parts. There are also numerous 

barricades and challenges for women to choose politics as a career in Pakistan’s traditional mind-set society. 

Mostly women who participate in to politics have near and dear relationship with male politicians, otherwise 
women are generally far behind in this field. It is duty of political parties to give equal participation to women in 

parties and decision making and encourage common women party worker to come forward and become part of 

the parliament  

Though the quota system has played positive role in women political empowerment and increased 

number of women in the assemblies but it is not much effective measure to reach at the goal of gender equality; 

it does not facilitate competition and democratic participation of women. Women are considered mere numbers 

to fill in statistics with a low political and economic power. Political parties should encourage women 

contestants in general elections. 

Transparency in party elections is also pre-requisite to give women better chances to emerge as 

political leaders. Women’s political empowerment needs an extensive approach. Advancing women’s political 

empowerment in Pakistan requires more steady efforts by women themselves, government, the international 
community and civil society collectively. Actions of all the actors are important but those of political parties are 

particularly more significant in this regard. 
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ABSTRACT 

 

This paper focuses on the security situation of the tribal belt in Pakistan across the Durand Line. The study has 

stressed that militancy and insurgency has grown mainly due the Jihadi and sectarian organizations established 

during Soviet War in Afghanistan. The bordering areas of Pakistan are considered as safe havens for both 
Afghan Taliban and other foreign militant groups. Since, the US and Pakistan policy towards these jihadi groups 

changed after 9/11, they turned towards Pakistan with a retaliatory response. The insurgency in FATA has either 

directly or indirectly affected the security and livelihood of the people of Khyber Pakhtunkhwa. Since the 

military operations started in FATA, the insurgents had made their way to the nearest province Khyber 

Pakhtunkhwa. Due to the same culture and language the militants found it easy to mingle with local people. 

Gradually, they started their militant activities within the busy cities of Khyber Pakhtunkhwa and had been 

killing security personnel and civilians. The existing policies did not deal with the menace of extremism and 

insurgency in an effective and productive way. Therefore, counter insurgency strategies have been applied by 

the federal government to counter militant groups in these areas. The Khyber Pakhtunkhwa government has also 

taken some concrete measure to tackle the menace of terrorism. However, it has been assessed from the study 

that Pakhtoon people across the Durand Line and especially in FATA and Khyber Pakhtunkhwa have suffered a 
lot with sacrifices of their men and material as compared to other areas of Pakistan.  

KEYWORDS: Terrorism, Extremism, Militancy, Security, Insurgency, Pakhtoons, FATA and Khyber 

Pakhtunkhwa. 

 

INTRODUCTION 
 

Federally Administered Tribal Areas (FATA) lies on western border of Pakistan and covers an area of 

27,220 square kilometres and inhabited by a population of more than 5 million people (according to 2017 

census). FATA is traditional and tribal society where literacy rate is low, development is at infancy and 

employment opportunities are rare. Besides, Frontier Crimes Regulations (FCR), the society in FATA is mostly 

governed by customs and traditions. Arms and weapons are considered as part of the dress of males and in some 

parts of the area every house works like an ordinance factory. Despite these facts, FATA was considered as one 

of the most peaceful area in the country. Similarly, Pakistan’s western border was safe since the independence 

of Pakistan. However, the situation changed at the dawn of the 21stcentury (Hidayat, 2013). 

The term insurgency is not new to the people of Pakistan. There is a long history of insurgency in 
Pakistan. Insurgency and militancy have times and again posed a vital threat to provincial and national authority 

of the state. While looking deep into the situation of Baluchistan, it resembles with the situation of East 

Pakistan. There are several militant groups which are confronting and battling with the security forces of the 

country. Moreover, the situation in FATA is similar. The roots of insurgency erupted from FATA and spread 

across the country. Behind insurgency there are a number of factors involved; underdevelopment, 

unemployment and poor governance, the judicial system and many more (Weinbaum, 2017). This paper 

specifically emphasizes on the security situation of tribal belt. Moreover, it has stressed that militancy and 

insurgency has grown from Jihadi and sectarian organizations. The Counter Insurgency (COIN) strategies have 

been applied to counter militant groups in these areas. 

The scenario of Sindh and Khyber Pakhtunkhwa is different from Baluchistan. In Baluchistan the 

people had picked up arms against the state. Whereas in other parts of the country, it seems that people are 
satisfied from the state institutions but questions the dominant position of Punjab province. However, their 

demand is more for provincial autonomy rather separation from the main land. On the other hand, the armed 

resistance in FATA is different in scope and substance. They want to impose their own style of political and 
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administrative system, which is based on their own ideology. For this purpose, about 13 militant groups have 

been operating under the banner of Tahreek-e-Taliban Pakistan (TTP)(Rumi, 2015). TTP initially had bases in 

North and South Waziristan. Now they are in every nook and corner of the country. It is the product of Afghan 

war and influenced by the Afghan Taliban who were defeated in 2001 by US and NATO forces. 

The bordering areas of Pakistan are considered as safe havens for both TTP and foreign militant 
groups. The Al-Qaeda has provided these militant groups some financial and material support. They openly 

supported the groups which tried to overthrow the government of Islamabad. Furthermore, there were foreign 

militant groups like the Islamic Movement of Uzbekistan (IMU) and the Eastern Turkistan Islamic Movement 

(ETIM). They enjoyed full support of Pakistani Taliban groups. Along with these domestic and foreign groups, 

another player had emerged on the scene which is knows as Islamic State-Khurasan or Daesh. It had control 

over several provinces of Afghanistan close to the border of Pakistan. It was presumed that they had less 

presence in FATA, but the members of this group have been increasing rapidly. Those dissatisfied from their 

parent groups are entering in Daesh. According to a rough estimate, there are 8000 members of Daesh in 

Afghanistan, and about 2000-3000 in Pakistan (Giustozzi, 2016). It is believed that Daesh is working in 

collaboration with the militant groups of either side. They have launched attacks on the army border check 

posts. They are working independently from the leadership of Iraq and Syria. They follow the same ruthless 

tactics to create fear among the people as it was practice by the former militant groups(Ali, 2016). 

 

Insurgency in FATA: Underlying Causes 

There are several underlying causes of ongoing insurgency in FATA. They provided a fertile ground 

for the rise of militancy which several internal and external factors accelerated with the passage of time. 

Shattering of various myths and misperceptions vis-à-vis FATA as “hot bed of terrorism’’, “most dangerous 

place on earth”. 

 

1. FATA was the Great Britain’s Buffer Zone against Czarist Russia 

A political and diplomatic confrontation existed for most of the nineteenth century between Britain and 

USSR over Afghanistan and neighbouring territories. There was an atmosphere of distrust and the constant 

threat of war between the two colonial empires. However, Afghanistan had been playing a key role as a buffer 
state between the two super powers. 

 

 
2. The Soviet Empire’s Ambitious Outreach to Warm Water and FATA 

 

The Soviet troops’ invasion of Afghanistan in 1979 aroused American suspicions of a grand strategy 

aimed at seizing a warm-water port on the Indian Ocean and the oil of the Persian Gulf. The Western Border 

territory and people of Pakistan were used in that time against the USSR in the war in Afghanistan. This war 

strategy established the foundation of Taliban and Al-Qaeda in this region who after 9/11 became insurgents 

against Pakistan. 
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3. Ideological Proxies Specifically between Saudi Arabia and Iran 

 

 The Iran-Saudi Arabia proxy conflict is the ongoing struggle for regional influence between the Islamic 

Republic of Iran and the Kingdom of Saudi Arabia. Both countries have provided varying degrees of support to 
opposing sides in nearby conflicts, including the civil wars in Syria, Yemen, Lebanon, and Iraq, as well as 

conflicts in Central Asia and Pakistan. 

 

 
 

4. Uncle Sam-Project for the New American Century (PNAC) 
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The Project for the New American Century (PNAC) was a neo-conservative think tank based in 

Washington D.C. This think tank focused on United States foreign policy. PNAC's stated goal was "to promote 

American global leadership." The organization stated that "American leadership is good both for America and 

for the world," and sought to build support for "a re-ignite policy of military strength and moral clarity".  

 

 
 

5. A Historical Perspective as Movement of Pakistan 

 

 Aziz (2005) has comprehensively explained the role of institutions of Pakistan. He says that the 

institutions had used the religion as a tool to legitimize the actions of state. From the emergence of Pakistan, one 
way or other way, Islam has been used. The institutions have not been calculating the consequences of their 

acts. Still the religion plays a vital role in state policy manifestations. Several events have been examined below, 

which prove that Islamization of the society was inevitable in state’s policy: 

a) The struggle for Pakistan Movement, started in the name of religion. The fight was portrayed as a 

religious fight to get an Islamic state. Which were against the principles of Quaid-e-Azam, that he 

categorical expressed in his speeches, even before and after the independence(Aziz, 2005) 

b) Prime Minister Liaqat Ali Khan, on 25th March 1949, moved a resolution in the constituent assembly. It 

was named as the “Objective Resolution”, which was also contradicting the principles and teachings of 

Quaid-e-Azam. It is believed, if Quaid-e-Azam was alive, the resolution would have never passed. This 

was the fact known to the then prime minister as well(Munir, 1980).  

c) After the downfall of Bhutto and Zia-ul-Haq’s coming into power, the latter introduced the process of 
Islamization. The reforms were at large appreciated by the people and clergy. It was not the first time 

when religion was used as tool to legitimize certain extremist acts. In 1953, a movement was launched as 

Anti-Ahmedi movement.  The main purpose was to annihilate the minority of Pakistan. Moreover, it was 

aimed to remove the first foreign minister Sir Zafar Ullah Khan from his office, because he was from 

Ismaili sect of Islam. Similarly, the participation of Pakistan in Afghan War 1979-89 was mainly due to 

the belief established by the armed forces to fight against infidels on the soil of Afghanistan(Aziz, 2005). 

This doctrine was like the “Trotskyite Idea” of permanent socialist revolution. 

d) The mujahideen fought well against USSR forces in Afghanistan. After the disintegration of USSR, they 

didn’t adhere to their Pakhtoon nationalism, but compromised their cultural identity for the sake of 
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Islamic solidarity. They preferred Islam over their sub-nationalism. They were made to believe that Islam 

was in danger and they sacrificed  their Pakhtoon identification(Roy, 1986). However, this is a fact that 

the issue of Pakhtoonistan has not died and it is still alive. It is a matter of fact that this issue will be 

raised time and again(Harrison, 2007). 

e) Aziz (2005) explains that the foreign assistance has been provided to the powerful military and 
intelligence institutions. These assistances have made these institutions more powerful. Moreover, it 

enhanced the value of the Islamic forces of the country. A visible alliance was created by the powerful 

military and intelligence intuitions and the clergy. These two institutions not only dominated the social 

field of life but also filled the political vacuum left over by the politicians.  

f) Another factor is the growth of autonomous Jihadist organizations for pressurizing India on Kashmir. 

These extra-legal coercive organizations began to have their own agendas leading them to join Islamist 

forces including the Al-Qaeda and the Taliban, operating in Afghanistan and other parts of the Islamic 

world. They are now together in Swat and Waziristan(Aziz, 2005). 

g) The insurgency in either FATA or settled areas, which predominantly include Khyber Pakhtunkhwa is 

not a result of an immediate happenings. The autonomous jihadist organizations were established and 

strengthened to counter the aggressive attitude of India in Kashmir. These organizations grew in power 

and strength. Afterwards they joined Al-Qaeda and Taliban; and started militant operations in 
Afghanistan. Many people joined them, mostly from the north-west of Pakistan. These organizations then 

expanded to other parts of the world. However, in Pakistan they created sanctuaries. One of the best 

examples is the presence of insurgents found in Swat and Waziristan(Aziz, 2005). With the passage of 

time, the so-called jihadi organizations were to be found more in settled areas than FATA. 

h) Pakistan’s support for the US and NATO forces in Afghanistan after 9/11 invited a strong negative 

reaction from a sizable percentage of Pakistanis. This had seriously eroded the legitimacy of President 

General Parvez Musharraf. His critics believed that they will see the flag of Islam unfurl once again over 

the Kabul(Scheuer, 2004). 

i) There is a common belief among the people of Pakistan that the decision taken by the President General 

Parvez Musharraf after 9/11 to support USA in Afghanistan for identifying and fighting Taliban was not 

a wise decision. It had reduced the peoples’ faith in the military backed civilian government(Scheuer, 
2004). Further his decision instigated those who were in favour of Pakistan. Now they are fighting 

against security agencies of Pakistan. Thus, the decision taken by the military led government made the 

people to face the music in shape of insurgency and violent terrorism in the aftermath. 

 

6. The Role of Madrassah 

A conference was conducted by FATA Research Centre (FRC) in 2004. The role of madrassah was 

discussed with reference to spreading of extremism and terrorism in FATA. According the report of 9/11 

commission in 2004,the madrassahs in Pakistan have served as “incubators for violent extremism(CR, 2004). 

Moreover, they have argued that institutional flaws have provided space to the madrassahs to allure the youth. 

These madrassahs provide a literature to the vulnerable students, through which they pursued them to attempt 

for violent acts. The problem is not in the curriculum of the madrassahs because the curriculum contains the 

teachings from the Holy Quran and Hadiths. The problem is that these teachings are mis-interpreted for 
spreading extremism and terrorism, by propagating a certain kind of extremist ideology especially in FATA. 

Furthermore, the education provided in madrassahs is outdated and, any other education, expect religious 

education is cited as un-Islamic by the extremist scholars.  

There is a common belief among the madrassah students and teachers that only Islamic teaching can be 

vanguard for protecting Islam and Muslims states. Thus, they condemn any kind of modernization of education. 

They refuse to embrace any idea that does not appear well-matched with their rationale and intellect (Wahid, 

2014).There are about 24,000 registered madrassahs in Pakistan. An interesting fact is that the number of 

madrassahs has doubled since 1988 due internal as well as external factors. Apart from the registered madrasahs 

there are many unregistered madrassahs in Pakistan. Majority among them are not under the control of the 

government (The News, 2012). 

 

7. Illiteracy, Unemployment and Underdevelopment 

Illiteracy, unemployment and underdevelopment are the core factors, which have kept the people of 

FATA away from progress and growth. They are backward in every walk of life. The means of communication 

and infrastructure in FATA is miserable. In 21stcentury, the world has changed a lot, but FATA is still lacking 

basic human necessities. People of FATA live on means of cultivation. Most of the young generation is 

uneducated; therefore, they are easy to be convinced for wrong actions. Due to lack of importance to FATA by 

the government, the investors are reluctant to invest in FATA that can change the fate of the people over there. 

All these factors has results in the rise of militancy and extremism(FATA-Secretariat). Once, the militant 
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activities were started in FATA, people were attracted to it. The militants provided them handsome salaries. 

Furthermore, there was an ideological purpose to fight against the state institutions (Khan, 2013). 

 

8. The Afghanistan-Pakistan Border Problem 

Cappelli (2007) says that the Afghanistan bordering areas has produced more militants. These are 
Uighurs, Tajiks, Uzbeks and many others, who are trained in guerrilla fight. From Pakistan’s side infiltration 

and influence is used from the western side, the areas are mainly Khyber Pakhtunkhwa, Baluchistan and FATA. 

Pakistan has tried to create “strategic depth” on its western border to protect its nukes, in case of fight with 

India. 

The federal governments in Islamabad has frequently used Islam to subdue the ethnic struggles of 

Pashtuns and Baluch. The enthusiasm of Jihad had been continuously used by the state to complete its agendas 

and vested interest of civil-military leadership. The source of livelihood in FATA is mainly drugs(James, 2005). 

The afghan refugee camps in Pakistan have provided young boys to militant organizations.   

However, Afghanistan is constantly in row with Pakistan. It is believed that behind this aggressive 

attitude is India’s backing. India is trying to engage Pakistan on the western border. It will reduce Pakistan’s 

attention from the Indian Occupied Kashmir(Rashid, 2015). The camps already operational in Afghanistan were 

created during the Afghan War, now these are used against Pakistan. 
 

9. Military Operations in FATA 

After the 9/11 incidence, it was obvious that USA was to strike back with full vigour and zeal 

especially for the show of its military might. The prediction came true when USA and allied NATO force 

attacked Afghanistan. The attack was on the pretext that the Taliban in Afghanistan refused to hand over Osama 

Bin Laden. Initially the attack was through aerial bombardment during which Pakistan also joined in the war 

against terror. The forces targeted some high-profile Taliban and Al-Qaeda leaders in Afghanistan with the 

assistance of Pakistan’s security and intelligence agencies. It resulted in great success for the USA and NATO 

forces. However, the militants which somehow escaped the attacks moved into the border areas of Pakistan. 

Later on, they re-organized themselves and created problems for the NATO and Pakistani forces, due to which 

the pressure from the USA increased with a constant demand of “Do More”.(Leghari, 2008) 
The Pakistan’s army launched its first military campaign in 2002. The military campaign was against 

Al-Qaeda and other foreign militant groups in that area. On the other hand, it was also against the local militant 

groups which were posing threat to the security of Pakistan. This military campaign was in 3 phases. In the first 

phase, it was to dislodge and dismantle the militant groups in the FATA region. In the second phase, it was the 

selective scouting of Taliban groups. In the third phase, it was the military operations from 2005 to 2008. Hence 

due to the military operations it became important to guard the border between Afghanistan and Pakistan to 

check the infiltration of the Taliban and Al-Qaeda. Therefore, as a result about 100,000 soldiers were deployed 

on the border area. Specifically, there were two divisions of soldiers in Waziristan. Furthermore, many check 

posts have been established to withhold the free movement of militants in the cross-border region and to halt the 

movement to the settled areas as well. The North and South Waziristan, Bajaur and Mohmand have been the 

most troubled areas among the seven agencies of FATA. 

 

10. The Drone Attacks and Repercussions  

The central command in Afghanistan has targeted high profile targets on border areas of Afghanistan 

and in the FATA region. The report of ‘The Economist’ shows that the number and frequency of the drone 

attacks had drastically increased under the Obama administration. Even though, after a mass assassination of 

Taliban and Al-Qaeda members, the militants had been successful in reorganizing their cadres. They have 

learned to deceive the attacks and had managed to relocate. The former president of USA had stated that drone 

attacks will not help in weakening the terrorists but will create more terrorist. The following chart shows that 

despite hundreds of drone attacks, the militants had been making strong footholds in Afghanistan and 

FATA(Drone Strikes: Cause or Effect). The implications of increase in their strength can be gauged by the 

attacks they had been launching in the adjacent province of Khyber Pakhtunkhwa. The terrorist had successfully 

launched number of attacks in Khyber Pakhtunkhwa and had killed security personnel and civilians also. 
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The Impacts of Insurgency on Khyber Pakhtunkhwa: 

The insurgency in FATA has either directly or indirectly affected the security and livelihood of the 

people of Khyber Pakhtunkhwa. Since the military operations started in FATA, the insurgents had made their 

way to the nearest province Khyber Pakhtunkhwa. Due to the same culture and language the militants found it 
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easy to mingle with local people. Gradually they started their militant activities within the busy cities of Khyber 

Pakhtunkhwa. The most effected cities from last five years were Peshawar, Mardan, Charsadda, Swat and 

Malakand division (Khyber Pakhtunkhwa Assessment-2016). The Army Public School in Peshawar was 

attacked by the terrorists. In the attack, about 140 students along with teachers lost their lives. This was a great 

tragedy for the people of Pakistan and particularly Khyber Pakhtunkhwa. The attack united the people across the 
country and government introduced National Action Plan (NAP) to counter the hard and soft-core terrorists. The 

NAP was divided on 20 points which was to eradicate extremism and terrorism from the country. Moreover, a 

military operation “Zarb-i-Azab” was started in FATA to eliminate all terrorist organizations without any 

discrimination. Meanwhile another attack was launched on Bacha Khan University in Charsadda district of 

Khyber Pakhtunkhwa. The attack on the University left 21 killed and 35 injured. The responsibility was claimed 

by Khalifa Mansoor of Tehreek-i-Taliban Pakistan(TTP). However, the spokesperson of TTP denounced any 

responsibility of the attack. The TTP is the parent organization of Jamat-ul-Aharar, Geedar faction and Sajna 

faction (also known as Mehsud faction). 

When the “War on Terror” started in the region, the militants were fighting against US and NATO 

forces in Afghanistan. However, they turned their attentions towards Pakistan’s state institutions and civilians 

when a Madrassah was attacked with aerial bombing on 30thOctober 2006 in Damadola, Bajaur Agency. 

According to ISPR (amedia wing of military), the attack was launched by Pakistan’s military, in which 82 
people were killed, including 12 teenagers. The spokesperson added that it was against the militants and was not 

against civilians. However, it was believed by the local people that the attack was launched by US and NATO 

forces from across the border in Afghanistan. The military backed government repeatedly claimed that the 

attack was launched by the Pakistan’s military to dismantle the training centres of militants. The incident 

created resentment among the people and it paved way to violent extremism and militancy in Pakistan generally 

and FATA and Khyber Pakhtunkhwa specifically. An immediate reaction was seen when an attack was 

launched in November 2006 of the same year on the Punjab regiment Centrein Karkai. Hence then, the terrorists 

have constantly targeted civilians and the military personnel. 

The nearest agency of FATA with Peshawar city is the Khyber Agency. It is easy for the terrorists to 

cross the agency area and enter the Peshawar city. In January 2016, a suicide bomber targeted Khasadar 

(security) check post and in the attack 12 persons were killed. In the same month, another terrorist attack was 
reported in Rasheed Garhi area of Peshawar in which two elite police personnel were killed and assailants 

succeeded in escape. (Khyber Pakhtunkhwa Assessment-2016). 

There has been an evident increase in terrorist activities in Khyber Pakhtunkhwa, if compared with the 

rest of the country. The main reason for such an increase has been that terrorists found it easy to attack the 

adjacent cities of Khyber Pakhtunkhwa rather than any other province of Pakistan because FATA has proximity 

with Khyber Pakhtunkhwa. The terrorism increased with the passage of time especially in 2015. In the first six 

month 119 were martyred, and in next half year 149 further were martyred due to terrorism. The most 

threatening incident of 2015 was when the terrorists attacked the NADRA office in Mardan, in which 26 people 

were killed and 50 injured reported in South Asia Terrorism Portal (SATP) database.(Khyber Pakhtunkhwa 

Assessment-2016) 

The terrorists had always been quick to regroup and resume their network. They have been involved in 

multi tasks, i.e., target killing, armed attacks on security personal, suicide attacks, kidnapping for ransom and 
extortion. The extortion became a great challenge for the police and law enforcing agencies in Khyber 

Pakhtunkhwa. The centre of the militants to collect extortion has been mainly the Peshawar city. Peshawar had 

become second extortion capital after Karachi. The militants collected huge amount in the name of extortion and 

the money has been used in facilitating their evil activities. According to Peshawar police, the data released on 

14thNovember 2015 shows that 58 cases have been registered in 10 months only. These cases were registered 

under separate police stations of Peshawar falling under police circle. In one of the interview given by a police 

official with condition anonymity said that more extortion cases have happened, but the people are reluctant to 

file cases in police stations. They don’t want to create further problems for themselves mainly because a few 

have been shot when the money was not provided. 

 Mohanty (2015) observed that during the year 2014, the terrorist attacks have decreased as compared to 

the attacks happened in 2013. Despite decrease, the Peshawar city was the most affected area by terrorist 
attacks. In 2014 only, 438 attacks were launched, while in 2013 there were 468 attacks. In the year 2013, 18 

suicide attacks were recorded as compared 10 attacks in 2012. But on the other hand, there was an increase 

noted in 2013 as 210 militant incidents happened and in 2014, 358 incidents were recorded. The most epic 

attack also happened in this year which was the APS school incident. It was one of the most “barbaric act of 

terror” ever witnessed in Pakistan. The decrease in major attacks may be because the terrorists have been 

diverting the range of their attacks. They were employing other techniques and methods to spread fear among 

the people. They were now targeting soft areas, such as; schools, colleges and unarmed people.  

After the 16 December 2015 incident of APS, the central government introduced National Action Plan 

(NAP), and the provincial government of Khyber Pakhtunkhwa introduced three important bills in the 
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provincial assembly to monitor and counter the activities of the militants in the province. The first act was 

“Rented Buildings Act (2014)”, which was introduced to check the business of renting buildings, whether these 

are used for terrorist activities or not. The residents were bound to register themselves with the police station 

concerned. The second bill was “Hotel Businesses Act (2014)”, which was to reassure that hotel rooms shall not 

be given to guests without proper verification. The third bill was the Khyber Pakhtunkhwa Sensitive and 
Vulnerable Establishments and Places (security) Bill (2014), with an aim to protect sensitive areas and other 

vulnerable establishments and places (Mohanty, 2015). These bills were presented in the provincial legislature 

and were accepted by majority to be made a law. The prime aim behind these bills was to ensure security and 

checking through more legal ways.   

The Jamat-ul-Ahrar has provided the detail of previous operation “Saut-al-Raad” (the sound of 

thunder). The militant group claimed that the militant operation was successful and claimed that huge number of 

people were killed. Moreover, the leaders of the group urged upon other groups to merge under the TTP. Jamat-

al-Ahrar also started another operation with the name of “Ghazi Operation” (Pakistan Today, 2017).  Thus, to 

counter the new wave of terrorism, the military also launched “Operation Raad-ul-Fasaad”, the aim of which has 

been to eliminate all kind of terrorists without any discrimination. It aims even to arrest and apprehend the 

facilitators and any kind of linked people to the menace of terrorism (Dawn news, 2017). 

Salman (2012)describes that there were major flaws in the security policies of Pakistan. The exiting 
policies have not dealt with the menace of extremism and insurgency in an effective and productive way. 

Therefore, it has created sever security problems for Pakistan’s security agencies, and particularly for the people 

of Khyber Pakhtunkhwa. He argues that the Pakhtoon people have been the most affected by the war on terror 

because they have sacrificed more lives than any other region. Further he highlighted the issues which are linked 

with Pakhtoon people and tried to correct the perception of the writers who only criticize the Pakhtoon people. 

This is because they never appreciated the qualities of Pakhtoon people. Moreover, he has referred the attention 

of intellectuals to the social and economic disparity faced by Pakhtoon people. Not only in FATA but also in 

Khyber Pakhtunkhwa, they have been facing security, social and economic problems that needs to be addressed. 

He has blamed the “War on Terror” for the worse condition of FATA and Khyber Pakhtunkhwa. These people 

have been suffering from sacrifices of lives and material due to this war. Moreover, he had criticized the role of 

leadership as they are not ready to take the responsibly. He believes that the militancy is derogating the image of 
Pakhtoon. The Pakhtoon people and their identity has been tarnished by extremism and violence. The 

insurgency in FATA is causing damage to security and social life of Pakhtoons in FATA and Khyber 

Pakhtunkhwa. 
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  ABSTRACT  
 
The paper examines the current practices, concerns household willingness to pay (WTP) for Solid Waste 
Management (SWM) Services in urban areas of District Mardan, Pakistan. A sample size of 384 was allocated to 15 
urban union councils proportionally. Contingent Valuation (CV) survey method was used for eliciting households’ 
WTP for improved SWM services. The findings of the study show that household generates 53% biodegradable, 
38% non-biodegradable, and 11% non-putrescible solid waste and majority households use Polythene bags for 
indoor SWM. The households mostly disposed the solid waste near to their resident at vehicle collection points, 
communal containers, canals/perennial nullahs and in many places, incineration was also practising. Most 
households (85%) are not satisfied with the existing SWM services and are WTP for improvement. Bid wise logistic 
regression analysis shows that majority of households’ (280) are odd in favour of bid1 and mean WTP is PKR 
125/month. This paper posits stress on the public utility company that for sustainable planning toward better 
services, CV survey is an appropriate tool for acquiring information on the existing practices and concerns for 
household WTP for proposed services. Service provider and practitioner should consider these traits of households 
before implementing waste collection charges in the locality. 
KEYWORDS: Willingness to Pay, Urban Area, Solid Waste Management, Logistic Model, Contingent Valuation 

Method. 

 

INTRODUCTION 

 

Solid waste means any material in solid form and has no value to the person who is responsible for that. It is created 
by domestic, industrial, agricultural, healthcare, commercial, and mineral extraction activities and accumulates in 
houses and other places excluded from human excreta. The words “garbage”, “trash” and “rubbish” are 
interchangeably used to solid waste. “Solid Waste Management (SWM) is the generation, separation, collection, 
transfer, transportation and disposal of waste in a way that takes into account public health, economics, 
conservation, aesthetics, and the environment, and is responsive to public demands” [1]. The rapid pace of 
urbanization in developing countries have resulted from many environmental problems like provision of safe 
drinking water, air and noise pollution and proper solid waste management in the region [2]. This not only damages 
to public health, economic, environmental and biological losses but also rendering a daunting task to the service 
providers in these countries [3]. Consequently, provision of better SWM services as a challenge in most developing 
countries[4]. The use of contingent valuation method (CVM) has been the most frequently used method for non-
market valuation and estimating the benefits of environmental improvement. A hypothetical market can be created 
through bids game method and to elicit household’s willingness to pay (WTP) for environmental improvement, and 
in so doing, can be used to establish the benefits[5,6,7]. Globally, the CVM is used in various fields of economics 
such as in health economics [8;9], transportation economics[10], culture economics[11] and environmental 
economics[12,13,14]. Recently, the application of CVM has been observed in extensively in both developed and 
developing countries especially for SWM services [15]. Thus CVM has the most straightforward and direct 
technique for assessing of public perception and WTP to make the SWM services more sustainable and further 
expand to the deprived population in the area. The demerits of the method are that responses are based on 
hypothetical situation rather than actual behaviour. 
The present study was an attempt to use CVM and estimate households WTP for better services to make sustainable 
the waste collection services in Mardan, Pakistan. 
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Background of the study 

Pakistan spread over an area of 796,095 sq. km, with total population 207,774,000 and per-capita GDP of$ 1,629 
[16]. The urban population is the main waste generator and constitutes more than 19% of the total district 
population.  
 

Table-1shows proportion of mega cities waste generation and collection in Pakistan. 
Table-1: Solid Waste Generation and Collection in Major Cities of Pakistan 

City name Waste Generation Tons/day Waste Collection Tons/day Collection rate(%) 

Karachi 6632 3515 53 

Faisalabad 902 487 54 

Hyderabad 756 386 51 

Gujranwala 615 320 52 

Peshawar 564 344 61 

Source: (Mahar et al., 2007) 

 
It is evident from the above Table-1, the collection rate of solid waste by respective municipalities ranges from 51 to 
69 percent of the total waste generated within their jurisdiction. The uncollected waste mostly observed in 
street/road corners, open spaces and vacant plots which polluting the environment on a continuous basis. 
In Mardan, Pakistan (Central Khyber Pakhtunkhwa), the high rate of industrialization, unplanned urbanization has 
put enormous impact on health, local and local environment, and economy. Poor, non-scientific management of 
waste and public participation in the planning process, the retarded rate of awareness/education in masses generally 
caused an increase in pollution of air, water and soil. Like any other cities in the country, most of the households in 
Mardan tend to dump domestic waste near their houses, in rivers, into sewage, drains and at other illegal sites. 
Mismanagement of municipal solid has serious environmental impacts like land and air pollution, blockage of drains 
and water pollution in canals and natural streams. Besides this, it also threatens the health of human beings, 
properties, metals, trees, crops and animals, as well as damage the ozone layer and negative impact on the weather 
and climate. In Mardan, the daily waste generation rate was 0.55 Kg/cap/day and total waste on the basis of 
population was 217 tons/day. Out of total 65-70 tons,/day Waste Transported to Landfill Site and the remaining are 
not properly managed [17]. Against this background, Planning for sustainable SWM services to take a more 
informed decision to identify the WTP needed to showcase a best practice example of in urban Mardan, which could 
be replicated all over Pakistan. 
 

MATERIALS AND METHODS 
 

i. Study area and Sampling  

Mardan, the second populous city of Khyber-Pakhtunkhwa, is a dynamic and fast-growing city. It was made district 
in 1937 and is famous for its agriculture industry and for its archaeological sites of Takht Bhai, Jamal Garhi and 
Sawal Dher. Administratively, district Mardan comprised of 46 (15 urban and 31 rural) union councils. 
Geographically, the city lies at 34°12'0 N 72°1'60 E and an altitude of 283 metres (928 ft), and borders district 
Nowshera in the East by Buner and Swabi in the North by Buner district and Malakand,  west by Charsadda district 
and Malakand protected area and on the on the south by Nowshera district. Demographically, the total population 
was 1460100 persons out of which 255128  persons (17.47%) live in urban area. The total housing unit was 173088 
and population growth rate was 3.01% and average household size was 8.4 persons [26]. The study was limited to 
all the 15 Urban union councils of District Mardan. 
The random sampling method was used and the sample size was allocated to 15 urban union councils through 
proportion allocated method. The using simple random sampling method-a method which is more representative of 
the sampled group as compared to non-random sampling techniques (Gravetter and Forzano, 2011). With the help of 
sample calculator, the sample size was estimated using the formula: 
 

�� =
 �� ∗ (�) ∗ (
��)

�� …………………………….Eq. 1 

 
Where: 
SS= Sample size 
p = Percentage picking a choice, expressed as decimal (0.5 used for sample size needed) 
Z = Z value (e.g. 1.96 for 95% confidence level) 
C = Confidence interval, expressed as decimal (e.g., 0.04 = ±4) 
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The population of urban Mardan has projected 1,694,936 persons for the year 2017 and the sample size, 
thus, calculated was 284 households. The sample size was allocated to 15 urban union councils through 
proportional allocation method.  
 

ii. Survey design and Data collection 
The application of CV survey is the most suitable method for collecting information on household preferences for 
providing an improvement in public good and services[18]. The various application such as [27] in Nigeria, [28] in 
India, [29] in Uganda; [30] in Cameroon; [18] in Ghana are the famous example of CV studies in developing 
countries. All of these studies provide evidence that household is provide a significant amount of improvement of 
solid waste improvement. This survey was conducted in January 2017 and direct face to face interview was 
conducted in this study. Many studies report face to face interview is a reliable approach in CVM studies[20]. As a 
second largest city of Khyber-Pakhtunkhwa and widened area, the study was confined to Mardan city. In Mardan, 
only 29 percent of solid waste was properly collected and transported to the landfill area and remaining 70 percent 
are littered along roads, canals and footpaths [17]. This improper solid waste management is the human impact on 
the environment cause serious health implication on the quality of life of the citizens. Previously the municipal 
services were provided but the municipal corporation Mardan but the present government have incepted a public 
utility company with the name of Water and Sanitation Service Company in Mardan (WSSM). Now the whole 
services of drinking water, sanitation and solid waste management was shoulder to WSSM. 
Another consideration before conducting this CVM survey that weather data should be collected from the individual 
as reported by [23; 24] in his studies or household as suggested by[21; 22]. This decision depends upon the type of 
payment vehicle for the services in the locality whether such payment is made by an individual or household 
basis[25]. In the present study, payment is usually made on the household basis and are paid by the head of the 
household according to the prevailing culture and tradition. Therefore individual income may be considered as 
household income. We have selected 15 urban union councils from the whole Mardan district. The sample size was 
calculated through sample estimator  given in (Eq. 1) and proportionally allocated to every union council. 
 

iii. Questionnaire Design 

The Primary data was collected using Contingent Valuation Survey (CVM) method through well-designed 
questionnaires. The questionnaire has two sections the first section included the socio-economic characteristics of 
the household and attributes. The second part included the question relating to the current practices of SWM, 
household concerns and willingness to pay for improved SWM services. 
Before presenting the CVM question households were presented the proposed service improvement plan and 
services characteristics and its implication on the environment and how they are paying for the SWM services. The 
households who opted for the proposed improved SWM services were not asked WTP question. The households 
who are in odd of favour of proposed SWM service plan were asked to reveal their WTP for improved SWM service 
plan. The proposed improved SWM service plan consisted of the following improved services plan: 

 Door to door and daily regular solid waste collection(Clearance of the dump bins, sweeping of roads, 
clearance of garbage from open space) 

 Covered or compactor trucks for transportation 

 Change in disposal method from control tipping to sanitary landfill; 

 Proper recycling of this waste. 

 And addressing complaints 
The household was asked explicitly that if they willing to pay for improved service plan they must have to pay 
monthly waste charges to the services provider like other utility charges e.g. electricity, gas and telephone bills. 
Ranges of five (03) bids in PKR from higher to lower order were offered and a double-bounded dichotomous 
choice question was asked and household responses were recorded against each bid. The number of first stage 
bid1 is PKR (251-300), if they answer no then PKR (201-250) up to lower range bid5 PKR(50-100) till the 
positive response of household. It is important to note that how responses to household changes to the offord 
bids.  
 

Analytical Procedure  
For the analysis of the data, descriptive statistics mainly averages, percentages and regression analysis were used. 
The Socio-Economic characteristics and existing state of solid waste management services were assessed through 
descriptive statistics. For estimating household WTP for improved SWM services, the literature suggests various 
methods namely hedonic travel cost method used by Brown and Mendelsohn (1984) and Englin and Mendelsohn 
(1991), revealed preference approach by [32]; [33] and contingent valuation method by [31] and [5]. As this 
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research tries to quantify the households WTP for non-market goods, so CVM is the appropriate method to take into 
account the variation in the WTP for improved SWM services in urban Mardan.  
For assessing the factors of WTP for improved solid waste services literature suggest the various model, like Tobit 
models, Logit models, symmetrically trimmed least squares and ordinary least square. However, the use of logistic 
model was the most commonly used model and suggested by many studies like [3;18; 19]. So in this study separate 
Linear Logit Model was used for each bid separately. 
 

Theoretical Framework 

Generally, household maximizes their utility subject to income constrained and choose the option which gives 
him/her the highest level of satisfaction. In this context, WTP is the maximum amount of money household are 
willing to pay for the environmental improvement and it varies from person to person. The WTP variation among 
the target population offers interesting market information and clue for policy maker ad planner for better planning. 
Following the recent work of [18] and [34], the WTP of an inquired household for offered service improvement at a 
particular price(offered bids) have certain probability distribution function. Being a non-marketed characteristics of 
SWM services has problems in estimating the negative externalities  cost it causes to the environment and public 
health in the area. Therefore, to estimate household’s WTP the CVM was used as discussed earlier. In economics 
perspective, the consumers have inclinations beyond good and services  from both market and non-market places 
and likings are indicated by their utility functions. Households always maximize their utility from given 
commodities under their given budget restriction. Thus, the utility function can be framed as: 
U (n,m)… … … … … … … (i) 
n=non marketed commodities/ improved SWM services 
m =  marketed commodities(composit of goods and services) 
Whereas the expenditure function is 
e (p, n, u) … … … … … … (ii) 
Where 
 p = prices and  

u = utility 
Eq-2 the expenditure function of limited income the household spend to attain the maximum utility. This is a 
cumulative function of ‘p’ and ‘u’ and diminishing function of ‘n’. Subsequently, a household wants to stay with the 
identical utility, it is suitable to practice spending minimization problem. 

Min(n+pn)………………………………..(iii) 
Subject to   U = U (n, m) 
Where price of composite goods are equal to one (Pm=1). 
The exceeding minimization problem can be resolved by adopting LaGrange’s multiplier to obtain Hicksian demand 
for the analogous goods. The Hicksian demand is assumed by: 
 
hi = hi(pn ,u*)… … … … … ……………. (iv) 
Substituting the values of matching Hickisian demand in the lowest expenditure function we can calculate the least 
expenditure function: 
e*= e (p, n, u*)… … … … … …………. (v) 
Where “e” is “minimum expenditure”  required to attain the desired level of utility “u*” and using the SWM 
services “n”and is the function of price of other goods, the fixed level of utility and the quality of SWM services 
itself. The derivative of expenditure function with respect to price gives corresponding Hicks Compensated demand 
function for good under consideration. 
 
∂e/∂pi = hi (pn, u*)… … … … … …..(vi) 
WTP for improved SWM services is the integration of marginal WTP to achieve better waste management from “n” 
to “n*” 

WTP =

*

( , * / . )
n

n

e n u n dn   … … … … (vii) 

WTP is the full amount of money a household would contribute to appreciate an 
enhancement in the value of life due to better SWM. The WTP for the improved 
SWM is:  
WTP = e (p, n, u) – e (p, n*, u)… … … … (viii) 
Where, “n” is a tainted level of waste management and “n*” is a better level of SWM. 
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The change in spending is either rewarding excess or corresponding surplus if the situation is close of the initial 
utility, it is reimbursing and if the situation level of utility is final then it is the corresponding surplus. Now taking 
into account the model findings, we can predict that HH’s WTP, including other factors, rest on income, wealth, 
education level and reserve from the prevailing solutions. Hence, to capture major determinants of WTP model are 
specified as follow: 
 
Model Specification 

On the basis of above theoretical framework, the household WTP for improved SWM services was constructed as 
and taking value 1 if the household is willing to pay for improved SWM service and 0 otherwise. The  dependent 
variable is dichotomous (1,0) form,  so probabilistic model was used in this study and is given by: 

���������� (�����) =
1

���
 

Where Z is the combination of variables X1, X2………………. Xn 

���������� (�����) =
1

��(�������)
 

The above given probability equation can be transformed to determine the log odds in favor of the event as: 
ln (probability of event/1-probibilty of event) =Z 
Inthis model   
Z= β0 + β1INC+ β2EDU+ +β3HHs+ β4 HOC+HAWR+Ui……………………………..(ix) 

The definition, measurements units and a proiri expectations used in the Logit model are presented in Table-2 
below: 
 

Table 2: Definition, Units and Priori Expectation of the Variables used in the Logistic Model 

Variable  Definition  Units A priori expectation 

INC Average income of the main earner of the household. PKR + 

EDU Education of the household.  0= Illiterate, 1=Middle, 2=Secondary, 
3=Higher Secondary, 4=Bachlor, 5= 

Master, 6=Higher level 

+ 

HHS Total numbers of household both  male and female. Number  + 

HOCP Household status of employment 1= Un Employed 
 2= Govt. Employed 

3= Private employed 
4=own business. 

+ 

HAWR Household health awareness Dichotomous,  , 

Yes=1, No=0 

+ 

WTP Willingness to pay  Dichotomous,   
1=Yes, 0=No 

+ 

 

RESULTS AND DISCUSSION 
 

Existing Solid Waste Management Practices 
A survey was conducted in three urban union councils of district Mardan in the year 2017. It was found that major 
proportion of solid waste generated in households was an organic biodegradable waste (53%) including food, 
paperboard, leaves, grass, straw, wood, animals dung, sludges etc. While inorganic or non-biodegradable waste 
(38%) includes bones, rags, polyethene bags, plastic, rubber, glass, metals, stone, bricks, gravels, tetra packs etc. and 
other non-putrescible have the ratio of (10%). Most households collect their wastes in polythene bags (55%), open 
drum (25%) and wheelbarrow (15%) before disposal. Majority of household (41%) have solid waste collection point 
or picker at the doorstep and no distance from their home. While 34% dispose at a distance of (31-60) meters 16% 
(61-90) meters. 
Regarding households solid waste disposal practices, the analysis shows that most of the respondents (52%) were 
served by WSSM and collected by pic point. 24% uses a communal container for solid waste disposal and  
remaining did not have waste storage containers and kept their wastes outside the house in the open and incineration 
as given in Table-3. 
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Table 3: Current Practices of Solid Waste management in Urban Area of Distric Mardan 
Variable  Frequency (N=384) Percentage 

Major categories created of solid waste 

Orgaini waste1 or Biodegradable 204 53.1% 

Inorgaini waste2 or Non-biodegradable 146 38.0% 

Non-putrescible 34  8.9% 

Indoor Solid Waste Management Practices 

Use of Polythene Bag 211 55% 

Throughing in Open Drum 96 25% 

Collect in Wheel barrow 58 15% 

Other 19 5% 

Distance from Solid Waste Collection points(In Meters) 

0-30 159 41.4% 

31-60 132 34.4% 

61-90 62 16.2% 

91 and above 31 8.0% 

Solid Waste Diposal practices in Urban Mardan 

Collection vehicle at a pickup point 201 52.3% 

Throwing in a communal container 105 27.4% 

Throwing in backyard/street/canals 56 14.6% 

Throwing in open field (illegal pile) 18 4.7% 

Incineration 4 1.0% 

Satisfaction regarding the SWM services 

Satisfied 31 8.0% 

Not satisfied 342 89.3% 

Do not know 11 3.2% 

 
The analysis further shows that majority of household (89.3%) respondents claimed that they were not satisfied from 
the existing solid waste management service like clearance of the dump bins, sweeping of roads, clearance of 
garbage from open space and addressing complaints. It was found that commonly reported reasons for 
dissatisfaction with garbage service were garbage bins not being cleaned properly, irregular road sweeping and 
overflow of garbage in dustbins. Some waste collectors even do not collect wastes from door to door and in that 
case, the households themselves have to go to the vehicles to dump their wastes. Moreover, some waste collectors 
dump the wastes collected from the households in nearby dustbins very unsystematically resulting in noxious and 
unbearable odor. Even in the special occasion the waste collectors sometimes do not come to collect the waste, 
mostly in time of holidays such as Eid holidays. Whereas about 8 % households claimed they were satisfied with the 
existing quality of waste collection services. 
 
Concerns and Attitude Towards Solid Waste Management 

Inadequate of SWM practices to public health and cause environmental pollution. Crude tipping and undesirable 
practices pollute air, water and land, fostering the proliferation of disease vector that directly or indirectly affects 
public health [40]. For mitigating the public adverse impact on human and environment and protect the public health 
of the community the household concern were evaluated in urban Mardan. All these must be thoroughly considered 
to grabble the issues of SWM in the area. Household perceived risk about health problems associated with domestic 
waste, with the participants believing that they are susceptible to contracting infectious diseases. 
 They mainly showed concern for the presence of vectors such as flies and mosquitoes (90%) and diseases related to 
improper use and disposal of waste (83%). They were less concerned about the reduction of natural resources 
(50.3%) and presence of wastes in their neighborhoods (65.8%) (Figure 5). 

                                                             
1 Food, Paper Board, Leaves, Grass, Straw, Wood, Animals Dung, Sludges etc. 
2 Bones, Rags, polyethylene bags, Plastic, Rubber, Glass, Metals, stone, Bricks, Grvels, Tetra packs etc. 

311 



J. Appl. Environ. Biol. Sci., 7(12)306-315, 2017 

 
Figure 5: Concerns Expressed by Urban Slum Dwellors about SWM 

 

Majority of respondents had a positive attitude towards improving solid waste practices in their communities. 
Most(90.3%) said that, as community members, the existing WSSM had played an important role in solid waste 
management in their areas. There is an urgent need to develop a well balanced approach by the WSSM compatible 
with the conservation of resources, ecology, health and economic policies. 
 

Willingness to Pay for improved SWM Service 

Bitwise linear logistic model was used for the dichotomous choice question in this study. The independent variables 
used in the double bounded logit analysis and their basic statistics are given in Table-4.  
 

Table-4: Variables in the Model and its Description 
Variables in the model Minimum Maximum Mean Std. Deviation 

willing to pay  0 1 0.85 0.35 

Income of the main earner. 13780 1258348 193763.57 179450.92 

Total numbers of year in education. 0 6 1.37 1.24 

Occupation of the respondent 1 4 2.60 1.04 

Housing Occupancy 0 1 0.79 0.41 

Valid N (listwise) 384 

 
To analyze the various influencing factors of households’ WTP for improved SWM services, the parameters of each 
variable in the model was estimated and the marginal effects also calculated in Table-5: 
 

Table-5: Result of Logistic Regression Model for Improved SWM Service in Urban Area of District Mardan 
Independent variable Dependent Variable: Willing to Pay for Improved SWM service at different Bids (Dichotomous) 

Bid1 
PKR (100-150) 

Bid2 
PKR (151-200) 

INC 0.000*** 
(0.000)  

0.000*** 
(0.000)  

EDU 0.200** 
(0.107)  

0.130*** 
(0.177)  

HOCU 0.969*** 
(0.283) 

0.648*** 
(0.248) 

HOCP 0.594* 
(0.132) 

0.307 
(0.569)  

Constant  -.662 
(.075)*** 

-3.234 
(0.750) 

 χ2=60.506 
Pseudo R2=0.212 
No of observation, N =280 

χ2=33.84 
Pseudo R2=0.379 
No of observation, N =39 

 *** significant at 1percent 

 **significant at 5 percent 

 * significant at 10 percent 

 Standard Error values are given in parenthesis. 

33.7%

38.7%

54.7%

55.7%

82.9%

79.8%

83.4%

90.3%

Effect on natural resources

Presence of wastes in neighborhood

Increase in vermin populations

Quality of garbage collection services

Illegal dumping polluting water bodies

Flooding due to garbage blocking drains

Diseases related to improper waste disposal

Increase in population of disease vectors

Percentagee

C
o

n
c
e

rn
s
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Three separate bids were developed and the probability of a households’ WTP for each bid was calculated. The 
dependent variable (bid value) was modelled as a function of cognitive factors defined in Eq.-ix. The value of, R2, 
the coefficient of determination explains the proportion of variance in the WTP for each bid associated with the 
predictor variables. The larger R2 values indicating that more of the variation is explained by the model, to a 
maximum of 1. For bid1 of 0.212 was obtained suggesting that the degree of correlation between the dependent 
variable and the independent variable is 0.79%. similarly, for bid2 pseudo ‘ R2, the value is 0.379 means that 0.62% 
independent variable is explained by dependent variable. 
The finding shows that almost all the variables included in the bid1 model are significant and have a positive impact 
on households willingness to pay. Income of the household’s had positive coefficient and significant at  p<0.01 for 
bid1 and bid2. This means that richer households are more induced and willing to pay as compared to their 
counterpart poor ones. Increase in the income of a person, like other expenditure he/she is more ambitious for their 
clean ambient environment, these line resonating with [12] and [35].  
Similarly, education of the respondents has another important variable in the model at p<0.01 for both bid1 and bid2 
consecutively. Holding all other thing remaining the same, higher the level of respondent education higher will be 
their demand and  WTP for improved SWM services and also endorsed by [14]; [36] and [37] in his studies. 
 Further, the occupation of the respondents also has a significant role in household WTP for both models of bid-1 
and bid-2 as given in Table-5.  
The household occupation has also positive coefficient and is significant ( p <0.10) on WTP for both bid-1 and bid-
2. This indicates that respondents having own housing occupancy are more WTP for improved SWM services. This 
result leads credence to findings of [3] and [38]. 
Housing occupancy of the respondents has also an important role in household WTP for improved SWM services. 
Households who are living in their own house are more willing to pay for the improved SWM service than those 
who are living in a rented house. This is because house owners are more concerned about maintaining the 
cleanliness of their ambient environment. Other studies have found a positive relationship between house ownership 
and WTP [39]; [14]; [36] and [37]. 
 

CONCLUSION 

In Mardan, the existing SWM services has been significantly affected due to unplanned growth and development. 
Most of the household through their waste in street, open plots and canals/perennials null as in an unhygienic way. 
There is no proper SWM services to hygienically dispose in land ill or recycle it. Most of the respondents are 
seriously concerned regarding environmental and public health in the locality. The present paper is an effort and use 
Contingent 
Valuation Method to estimate households WTP for improvement in existing SWM services. The results shows that 
that majority of people are willing to pay and want improvement in the existing services. The empirical analysis 
further shows that household is more concern regarding plastic bags, dirty streets and blocked drains which is a 
dieses vector. Bids wise analysis shows that most of the household are in odd of bid1 PKR (100-150)for SWM 
services. Income, education, household awareness have a positive impact and dominant factors in the model. If the 
existing charges are implemented by the service provider it will not increase in revenue collection, mitigate 
deadweight loss of the public utility company and make the services more sustainable. 
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ABSTRACT 

 

The study was aimed at comparing multi-grade teaching with mono-grade teaching at primary 

level. The following objectives were achieved: (1) to investigate the influence of multi-grade 

strategy regarding educational attainment of students in primary classes in the subject of 

English; (2) to compare multi-grade teaching strategy with mono-grade teaching strategy at 

primary level. To achieve above objectives null hypotheses were formulated and tested. 

Sample of this research work included 60 students of classes IV and V of Army public School 

Nowshera (Class IV=30; class V=30). These students were separated through pre-test as multi 

grade teaching group and mono grade teaching group.  Each group had 30 students (Class IV=15; 
class V=15). First group was called Experimental group which was taught by multi-grade 

teaching strategy whereas second group was called control group in which mono-grade teaching 

was applied. Data were collected by administering two post-tests (separate for class IV and V) at 

the end of treatment. The data collected through pre-test and post-test were analyzed through the 

statistical tools which were calculated for each group.  

Data analysis and findings revealed that the achievement of mono-grade teaching group was 

better as compare to investigational cluster (multi-grade teaching). Recommendation of this 

research work is that if at all multi-grade is to be continued the teachers should be equipped with 

multi-grade strategy through in-service training.  

KEYWORDS: Multi-grade teaching, Mono-grade teaching, control group, experimental group 

 

INTRODUCTION 

 

 Multi-grade teaching may be defined as the strategy which a teacher adopts to teach the 

students of more than one grade at a time at the same place. Multi-grade strategy can be 
compared with mono-grade teaching where a teacher is in-charge of only one grade. Mono-grade 

is arranged grade wise [2]. 

 The term multi-grade describes a situation where students of various grades are 

positioned together for guiding purpose. This comprises multi-grade classes in both multi-grade 

schools, where multi-evaluating is a response to the way that there are less teachers than grade 

levels, and bigger schools, where multi-reviewing is a reaction to uneven student consumption. 

Rare different terms might be used as a part of writing to mean to a multi-grade classroom. It is 

similarly significant to distinct between multi-grade classes to which students can't be called on 

the principle of such things as capacity or mentality (non-deliberately doled out) and multi-grade 

classes to which students can be selected (intentionally assigned). [3] Presented these two terms 

to explain why many investigations of multi-grade settings discover no change in psychological 
accomplishment when contrasted and mono-grade settings. Students are dependably non-

intentionally doled out to a class that has two or more grade level of children in a school where 

groups of students of different grades are taught in a single class room. Investigations of things 

of multi-grade classroom association have not generally made this difference obvious [5]. 

A class that includes children of a solitary class, yet ordinarily of blended capacities is called 

mono-grade class. Ordinarily such classes include students of a comparative age group, however 

in nations where repeat and rushing is normal, a mono-grade class may likewise be of blended 

age. The term single age class is once in a while used to distinguish classes that have children of 

a predefined age extend harmonious with grade level [1]. 
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 Statement of the Problem 

 Multi-grade teaching is common in schools especially in remote and rural areas of 

Pakistan. However, multi-grade teaching is adopted as necessity in the country. There was a 

dire need of research in the area of multi-grade teaching in context of Pakistan and the 

researcher decided to conduct a study on comparison of multi-grade teaching with mono-
grade teaching at primary level. 

 

  Objectives of Research Work 

1. Investigate the influence of multi-grade strategy in the academic achievement of 

students at primary level in the subject of English; 

2. To compare multi-grade teaching strategy with mono-grade teaching strategy at 

primary level; 

3. To find out the effectiveness of multi-grade teaching at primary level;  

4. To give recommendations to suggest suitable method of teaching English through 

multi-grade teaching at primary level. 

 

 To Achieve the above Objectives Following Hypotheses Tested: 
1. No significance difference is there between the mean scores of experimental and 

control groups of class V and Class V on post-test. 

2. No significant difference is there concerning the mean scores of less scored 

students of both groups taking place in post-test. 

3. No significant difference is there between the mean scores of high achievers of 

experimental and control groups on post-test. 

 

LITERATURE REVIEW  

 
Multi-grade teaching means to teach students of different grades, ages and abilities in 

the same group. It is different from mono- grade teaching in which students within the same 

grades are seemed to be more similar in term of age and ability. It is also different from multi-

grade teaching; in multi-grade setting students of the same grade have variation in age [11]. That 

is why [14] said with full confidence that multi-grade teaching occurs when a single teacher 

teaches more than one grade at the same time in the same room. [19] Explains that multi-grade 

teaching is a teaching setting where one teacher has to take charge for teaching the students 

across more than one curriculum grades within the given time of period. [4] argue that multi-

grade teaching is an educational setting where a single teacher is responsible for students of 
different age, grades and who study different curricula. 

[11] States that in Finland about 53% primary schools have less than 50 students where 

they are taught in multi-grade setting. In the year 2000-2001, there were 42% of the primary 

schools in Norway. In Australia, 25% of primary schools have multi-grade teaching and Greek 

has 31% of primary schools with multi-grade teaching. 

 [16] Are of the opinion that in Switzerland about 23% of all classes were with multi-grade 

teaching. [8] reported that in African Counties, almost all countries have this type of teaching. 

These countries include South Africa, Colombia, Burkina Faso, Uganda, Zambia and Fiji etc. In the 

USA the prevalence of multi-grade teaching is not more than 3% of the primary schools [14]. 

Multi-grade teaching is also prevalent in Australia where 40% of schools in the Northern areas are 

multi-graded and in Canada about 20% of the students up to class seven are taught in multi-grade 
schools. During the period of 1999, in Sri Lanka, 18% of the primary schools had multi-grade 

teaching where 4 or less teachers had been teaching from prep to grade-V. 

As highlighted by [13] that in Pakistan, in the province of Sindh 65% of the primary 

schools have only two rooms available for different five grades, which results in multi-grade 

teaching. More than 80% of primary schools in Northern area of Pakistan and Chitral in Pakistan 

are operating in multi-grade setting where two or three teachers have to teach from grade prep to 

grade five.  The above mentioned facts prove that multi-grade teaching prevails worldwide, it is a 

common feature of primary schools in Africa [10] but it is unfortunate that data on this 

phenomenon is insufficiently published and not systemically evaluated the world over. 

According to [19] report, the teachers have to face a number of challenges while 
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teaching in multi-grade setting. Following challenges in multi-grade teaching are indicated:  

i. Lack of teachers training. 

ii. Inadequate teaching material. 

iii. Inflexible curriculum. 

iv. Non-availability of school facilities.  
v. In-sufficient incentives for the teachers. 

vi.  

 

METHOD AND PROCEDURE 

 

 Population 

All 17,037,700 students studying in primary classes in Pakistan constituted population 

of this research work. 

 

Sample 

Thirty students of grade-IV and thirty students of grade-V of Army Public School 

Nowshera were comprised the sample for this study. These subjects were separated in 2 clusters, 
i.e. the experimental group (Multi-grade teaching),  control group (mono-grade teaching). These 

clusters were equally separated by applying pre-tests (separate for class IV and V) scores. The 

distribution of students was made by applying pair random sampling technique.  

 

Research Instruments 
Following research instruments were used for study  

i. Two teacher made pre-tests (one each for class IV and V)  

ii. Two teacher made post-tests (one each for class IV and V)  

 

Validity  
All items included in the tests were on the basis of text of the units taught to the students 

of class IV and V. The pre-tests and post-tests were approved by doctoral research committee. 

 

Reliability 

The reliability of the tests was found to be 0.85 and 0.85. The reliability was 

determined by applying split half method. 

 

Research Design 

“The pre-test post-test equivalent group design” was selected for this study. This design 

comprises minimum two groups.  

 

Treatment 

Treatment of study involved the following steps: 
The researcher visited the selected Army Public High School for explaining the 

significance of study to the principal and requested his approval to conduct the experiment. With 

the co-operation of principal of the school, a committee was constituted with following 

membership:  

i. Principal, (Chairman) 

ii.  Section Head of Primary Section (Member)  

ii. Three English teachers and the researcher (Members)  

The function of the committee was to appropriately conduct the experiment and co-

ordinate during the experimentation. Teacher-made pre-tests, duly approved by the supervisory 

committee, were administered on the sample of 60 students. On the basis of pre-tests scores, 

students were allotted to experimental group and control group by using pair random sampling 
method. Each group had 30 students. During experiment, two diverse treatment techniques were 

utilized. Control group was taught through mono-grade teaching in class, while the second group 

was taught through the multi-grade teaching system. The experiment lasted for six weeks. The 

researcher continuously observed the teaching activities of both experimental and control groups 

during the experiment. 
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Data Collection 
The data was collected in two ways. Teacher-made pre-tests, dully approved by the 

supervisory committee, were administered to the sample of 60 students before the treatment was 

started. On the basis of achievement scores of pre-tests, students were distributed into multi-

grade teaching group and mono-grade teaching group. Each group comprised 30 students (class 
iv =15; class v = 15). On the termination of treatment the post-tests were administered on both 

experimental and control groups to collect data for achievement scores of students for comparing 

both groups on the basis of achievement scores on teacher-made post-tests.  

  

Analysis of Data 

The data collected through pre-tests and post-tests were tabulated, analyzed and 

interpreted by applying t-test. Results obtained by statistical analysis were tested on 0.05 level of 

significance. 

  

HO 1 No significance difference is there between the mean scores of experimental and control 

groups of class IV on post-test. 

 

Table 1 Comparison of the mean scores of experimental and control groups of grade-IV on 

post-test. 
Group N Mean SD SED t-value D Effect size 

 

Experimental 

15 36.93  

4.00 

1.45 3.31 1.20 Very Large 

 

Control 

15 41.73  

3.97 

 Table value of t at 0.05 = 2.145 

 
It appears from Table 1 that the calculated t value was found to be 3.31 which is greater 

than the table value at 0.05 level and is labeled as significant. Hence, null hypothesis is rejected. 

It is obvious from above table that significance of difference is found in favour of control 

(mono-grade) group. It means that the students of grade-IV taught by Mono-grade teaching 

(control group) showed better achievement as compared to those in experimental group.  

 

HO 2 No significance difference is there between the mean scores of experimental and 

control groups of class V on post-test. 

 

Table 2 Comparison of the mean score of experimental and control groups of  

grade-V on post-test 
Group N Mean S D SED t-value D Effect size 

 

Experimental 

 

15 

 

37.60 

 

 

3.94 

 

1.41 

 

2.82 

1.02 Very Large 

 

Control 

 

15 

 

41.60 

 

3.84 

Table value of t at 0.05 = 2.145 

 
It is evident from table 2 that the calculated t value ( 2.82) is greater than the table value 

and the difference between the mean scores of experimental and control groups was found 

significant at 0.05 level.  It means null hypothesis is not accepted. This significant difference was 

in favour of control group. It means that the students of control (mono-grade) group of grade-V 

demonstrated better than those of experimental (multi-grade) group of grade-V on post-test. 

 

H03 There is no significant difference between the mean scores of low achievers of 

experimental and control groups on post-test.  
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Table 3 Comparison of mean scores of low achievers of experimental and control groups of 

grade-IV on post-test 
Group N Mean S D SED t-value D Effect size 

               

Experimental  

 

7 

 

 

33.57 

 

0.97 

   

 

0.46 

   

 

11.07 

 

5.97 

 

Very Large 

                 

 

Control 

 

7 

   

 

38.71 

 

0.75 

Table value of t at 0.05 = 2.447 

 

It is evident from Table 3 that the t value (11.07) was found to be greater than table 

value (2.306) and the difference between the two means was found to be significant at 0.05 

level. Hence, the null hypothesis is rejected and the control group of grade-IV was found to be 

better than experimental group on post-test. 

 

H0 4  There is no significant difference between the mean score of high achievers of 

experimental and control groups of grade-V on post-test. 
 

Table 4  Comparison of mean score of high achievers of experimental and control groups 

of grade-V on post-test 
Group N Mean S D SED t-value  D Effect size 

 

Experimental 

 

8 

 

40.75 

 

2.49 

 

1.25 

 

4.34 

 

1.54 

 

Very Large 

 

 

Control 

 

8 

 

44.62 

 

2.55 

Table value of t at 0.05 = 2.365 

 

Table 4 depicts that the calculated t value (4.34) is not less than the table value, 

therefore, difference between the two means was found to be significant at 0.05 level and the null 

hypothesis is rejected. This significant difference is found in favour of high achievers of control 

(mono-grade) group of grade-V. It means that performance of high achievers of control (mono-

grade) group of class V was much better than those of experimental (multi-grade) group of same 

class. Mono-grade teaching led to better achievement of high achievers than the high achievers 

of multi-grade teaching group.  

DISCUSSION 

 

According to [5], teacher should be able to plan, prepare and present the lesson to 

his/her class effectively. Teacher should apply and practice teaching skills according to the 

principles of education. He or she has learned and employed various forms of communication 

effectively to motivate students to learn. The researcher found that in multi-grade teaching there 

was difficulty/deficiency to organize the lesson plans in logical manners by giving daily life 

examples. In mono-grade, teaching teachers demonstrated and presented subject matter 

attractively and effectively. Researcher observed that control group teachers’ presence in 

classroom was satisfactory and teachers came to the class and left the class well in time. 

Teachers were friendly in the classroom. There were no proper awareness about the multi-grade 

teaching among the principal of school and teachers. It required refresher courses regarding 
multi-grade teaching to utilize this method to improve the shortage of teachers.  

[18] proposes that in a program of teachers’ education, teachers thinking have more 

importance as teachers view new concepts by their obtainable thinking and they only activate 

those concepts that are matching with their thinking. In this study, it was observed that teachers 

had command over their subject in mono-grade teaching group; they provided sufficient time to 

the students for discussion; they respected opposing viewpoints of students; they used 

appropriate teaching aids effectively.  

Under the present circumstances, it can fully be apprehend that there was a dire need to 

target the multi-grade teaching. As the teachers of mono-grade, teaching group monitored the 

performance of the students regularly. Weekly tests were regularly managed. The study reflected 
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that assessment system in both the groups was satisfactory. The results of mono-grade teaching 

were better than the multi-grade teaching. Teachers covered courses in time in both set up.  

Teachers assessed student’s level of understanding and re-taught if needed. It was also observed 

that students of the mono-grade teaching competed well with the students of multi-grade 

teaching. 
 The researcher observed that teachers of the Mono-grade group prepared their lesson 

plan before taking classes. They were satisfied with the content and subject taught in the 

classrooms. They used A.V aids in the classrooms and teaching learning process was better in 

mono-grade teaching as compared to multi-grade teaching. Teachers of mono-grade teaching 

were found more aware of the content/course/subject being taught in the classrooms and were 

more aware of the factors that make learning effective in the classroom. They were sensitive to 

the student’s emotions, thoughts and attitudes as they affect their learning. They were able to 

present and create situations for the effective learning.  They were able to identify one’s own 

areas of weakness in the teaching situation and they think critically and creatively about one’s 

own lessons. [17] observes that theory is not connected with the practice. Due to this reason, 

fresh teacher did not understand the importance of the theory. 

It was further explored that teachers of the multi-grade teaching and mono-grade 
teaching were experienced but there was a need to conduct training session for the teacher of 

multi-grade class. Therefore, it was optional that teachers of multi-grade group should be given 

chance of regular teachers training program so that they can minimize their weakness/problems. 

 

CONCLUSION 

 

After data analysis and based on findings of this research work, the researcher reached 

the following conclusions: 

Findings of the study revealed that there was significant difference in favor of mono-

grade teaching group on post-test scores. It was concluded that the practice of multi-grade was 

not successful in Pakistan prevalent rural areas.  
Students of mono-grade teaching group of 4th and 5th class performed better than the 

students of multi-grade teaching group on post-test. In a mono-grade teaching set up, 

organization of multi-grade class was more difficult for a teacher to teach more than one grade in 

the allotted time of period and complete the course in given time. 

 

RECOMMENDATIONS 

 

Based on conclusions following recommendations were suggested:  

The first and foremost step should be to minimize multi-grade teaching by provision of 

teachers for every class by selection of new teachers.  

Government should encourage multi-grade teachers with awards; incentives for students 

of elementary level with well-equipped material provided for teaching of multi-grade teaching. 
In context of Pakistan majority of primary and elementary schools have shortage of trained 

teachers. The obvious reason is allocation funds for education. The government should increase 

the budget for education so that the shortage of teachers, especially in the rural areas, be 

eliminated. If the multi-grade teaching is need of the day then strategies to be adopted should be 

included in the curriculum of future teacher education programmes and the teachers already 

concerned with multi-grade teaching should be given ample opportunities for in-service teacher 

education. 
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ABSTRACT 

 
This study presents an assessment of the education governance of the PTI government from 2013 till 2018 (the end of 

the PTI-led government in Khyber Pakhtunkhwa (KP) province). The paper is focused on the assessment of conditions, 

improvements and achievements of the PTI-led government in the education sector. Further, the paper gives some 

recommendations to bring more improvements in the education sector of the province. The impacts of education 
investments in developing and transition countries are typically measured by inputs and outputs. In this way the gaps 
in the education governance are measured through the performance of education objectives; public resources allocated 

and its appropriate use that the government preferences to the education are been implemented. This paper argues that 
generally good governance with regard to education can serve best results to boost up the institutional performance in 

the delivery of education services to the community by a given government. For higher performance in education 

system, the government should focus on standards, information, incentives, and accountability. The education 

performance of the PTI government has been assessed through review of secondary data and primary data gathered 
through personal interviews with various stakeholders i.e. students, parents of the students, teachers, government 

officials of education department and politicians. The paper finds that governance issues are important for better 

performance and improvement of the education sector. In this regard focus on the budget, resources management, 
human resources, trainings and other such type of activities should be the main focus for a better education governance 

performance. In this regard, the PTI government brought tremendous reforms in these areas to improve the education 
governance in KP. 

KEYWORDS: Education Governance, Pakistan Tehreek Insaaf (PTI), Constitution, Performance, Budget, 
Resources, training, Education Reforms, Achievements, Khyber Pakhtunkhwa (KP), Pakistan. 

 

INTRODUCTION 
 

Educational governance means authority and decision making within the education system. Further, in the context of 

education, governance include: how the education system of a country is organized and the power is allocated; what 

is the structure of the existing education system and what kind of decision-making processes are in place; what kind 
of roles and responsibilities different actors have and the relationship between the central/provincial and local 

authorities (Khan 2017). The purpose of an education governance system is to have an organizational design which 

promotes educational objectives, makes effective use of resources, redresses inequities and gives all stakeholders a 
voice in important decisions about education (Hoodbhoy, 1998). To sum up, the education governance framework 

should be characterized by fiscal responsibility and accountability which support the goal of improved students 

learning. Because the governance of educational institutions has a large impact on students and teachers success by 
defining and regulating relationships both within schools as well as between schools and outside agencies. Institutional 
rules and policies determine how educators train and operate, and ultimately determines how students learn. 

Education remained a joint venture of both federal and provincial government under the 1973 Constitution of Pakistan 

(The 1973 Constitution of Pakistan). The federal Ministry of Education was responsible for formulation of national 

education policies, plans and designing of national curriculum. The provincial governments were required to design 
their own planning and implementation within the guidance of national education policies and plans. Under the federal 

Ministry of Education all the federating units had similar administrative structures of education. In Punjab and Khyber 

Pakhtunkhwa the department of schools (Elementary & Secondary) is separate from higher education (colleges), 
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whereas in Baluchistan and Sindh only one education department perform all the functions (Ailaan, 2017). Under the 

administrative supervision of provincial education department and directorate, education is managed at district level. 
Under the federal supervision through the Federal Ministry of Education the formulation, approval and evaluation 

have been the mandate of Federal Bureau of Curriculum (Sarwari, 2017).  With regard to new changes in the education 

governance at provincial level, the 18th Constitutional Amendment of 1973 Constitution of Pakistan is a great 
achievement. The Article 25-A provides for and guarantees to all children of age 5 – 16 years, the provision of free 
and compulsory education by the state, ‘The State shall provide free and compulsory education to all children of the 

age of five to sixteen years in such manner as may be determined by law’. The purpose of right to free and compulsory 

education (Article 25-A) was to accelerate the progress of education in order to get the international and national level 

as determined in the Millennium Development Goals (MDGs). The implementation of 25-A is conditioned with 
further legislation by both provincial and federal government but for the implementation of this the required legislation 

has yet to be passed by the provinces. Further, at provincial level, the powers, functions, and educational planning and 

monitoring was decentralized and devolved to districts under the devolution plan. The district education department 
is empowered to implement and make its own education plans in the light of national and provincial plan (Ashfaq, 

2017). 

In the backdrop of 18th Amendment, according to Article 25-A of the Constitution of Pakistan, the state is primarily 

responsible to make ensure free and compulsory education for all citizens of Pakistan (The Constitution of Pakistan 
1973). The Khyber Pakhtunkhwa and the adjacent tribal areas of are far below in literacy rates than the rest of Pakistan. 

In Punjab, the literacy rate is 64% while in Sindh it is 56% (Annual Statistical Reports of Government Schools in 

FATA).  In FATA the total literacy rate is 17.42 percent. Before 9/11 literacy rate in FATA was 24% according to 
Annual Statistical Reports of Government Schools in FATA (Mureeb 2015). On the other hand, the overall literacy 

rate in KP is 50 percent. This shows the alarming situation of overall literacy conditions. Illiteracy is particularly 

higher among young men aged 15-30 which shows a dismal situation of Education in KP (Pakistan Social and Living 

Standards Measurement (PSLM) Survey 2011-12).  
The status of education governance in KP is very bleak. Since independence, all previous governments have paid little 

attention to bring educational reforms in KP. The lack of modern schools, having no medical and engineering college 

or university, many children are unable to get access to education due to long distance to the nearest school. Many of 

them enrolled do not complete a full course of study; and those who do, suffer poor facilities and other hurdles, that 
have negative impacts on their education (Government of Pakistan – National Education Policy 2009). 

The students in KP are facing issues such as lack of basic facilities in schools including drinking water, fans, furniture, 

and maintenance/refurbishing work, lack of schools for girls, transportation, and lack of higher education institutions. 
Moreover, it has also been reliably confirmed that most of the schools cannot be physically verified and that only 

exists on “paper”. Such paper schools are called “Ghost Schools”, and most often these schools are used by the local 

influential people as their business centers or personnel guest houses (The Express Tribune September 29, 2017). 

Hence such a situation presents a grim state of affairs in FATA and KP in terms of education which is the key to 
development (Khan 2017). 

As soon as the PTI-led KP government came into power in 2013, it declared an education emergency in the province. 

As part of its election manifesto, the PTI reiterated its firm resolves at the onset to upgrade the system of education 
across the province. In the maiden budget, the KP government increased the education budget from 61 billion in 

2012-13 to 81 billion in 2013-14 (Government of KP, White Papers 2012-13). The current statistics show that the 
budget in 2016-17 is 118 billion, and is expected to be 139 billion in 2017-18 (The Express Tribune May 28, 2018). 

Thus, there is an increase of 128% percent since the new set up took charge. Indeed, in tens of financial allocation, 
the government seems true to its words. However, an appraisal is necessary to find out if this increase has been 

materialized and whether the government has been successful in achieving the desired outcome. In this regard, this 

paper presents an assessment of the PTI education governance and assess the policies of the PTI government that it 

introduced for the improvement of education in KP especially at secondary level (Sarwari, 2017). This paper is 
structured in two sections. The first section discusses an introduction to education governance in Pakistan, the 

objectives and methodology, and approach adopted for this paper. While the second section discusses the overall all 

assessment of the PTI government initiatives, programs, policies and the achievements of PTI government in the 
education sector especially with regard to secondary education in KP. At the end, the paper gives the overall 

conclusion. 

Objectives and Approach 

 
The paper has the following objectives to achieve. 

 To explore the status of education governance by analyzing the PTI government initiatives for improving 

education in KP Pakistan. 
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 To assess the strategies and efforts of the PTI government in order to bring reforms in the education 

governance at school level of KP. 

 To find out the impact of these reforms and initiatives on the improvement of education governance at school 

level in KP. 

 To suggest recommendations to the government for further improvements. 
To achieve these objectives, this research paper has adopted an empirical method of inquiry. For this purpose only 

qualitative methods were selected to get both primary and secondary data (Bush, 2007). Qualitative primary data was 

collected through structured interviews from students, parents, teachers, the officials of school & literacy department, 

and the politicians. While the secondary data was collected by reviewing published sources i.e. books, journals, the 
official government published reports, magazines, and other sources published sources. 

 

Education Governance in KP and PTI Government 
 

Education governance is a broad all-inclusive concept, however, this section assess and presents an overview of the 

education performance, reforms, achievements and other such initiatives of the PTI government for the improvement 

of education in KP.  
Khyber Pakhtunkhwa (KP) covers an area of 74,521 sq. km is one of the most important strategically located provinces 

and is playing an important role in the economy of Pakistan. It inhabits 26.62 million people growing at the rate of 

2.8% per year. Amongst the 9-39 years age group, about 7 million people in KP are illiterate (less than 30% of females 

in this age group are literate). Faced by law and order situation, and low social development indicators further affected 
by floods pose serious development challenges for KP. (Colclough, 2014) The Vision 2030 of KP makes commitments 

to uplift the province to greater heights. The potential is there in the form of natural resources, dry port, oil and gas 

and coal for energy and industry. The current ADP allocation for KP stand at Rs. 69,028.3 million with Rs.10,142 
million for education. Khyber Pakhtunkhwa has 32,276 schools in which 24,719 are Primary, out of which 7858 are 

for girls and 2010 are co-education, 4504 are Middle schools in which 1043 are for girls and 1781 are co-education, 

3161 are High schools in which 565 are for girls and 1190 are co-education schools and there are 624 Higher secondary 

schools in which 134 are for girls and 223 are co-education. The share of various sub-sectors is as follows: primary – 
76.6%; Middle – 13.9%; Secondary – 9.8% and higher secondary – 1.9%. There are 4.826 million children at these 
various levels with bulk (58.97%) going to primary school. Thus elementary education forms the bulk of educational 

provisions in public sector in education (Ailaan, 2017).  
The enrolment pattern shows gender and regional disparity in education. In this context, the rural net enrollment is 

less (50%) as compared to the urban net enrolment (61%) as per the 2008/09 statistics of the school and literacy 

department. With regard to gender disparity, during this period the male net enrolment rate was 56 percent as compared 

to 45 percent female net enrolment. In KP, there is variation in district-wise Net Enrollment Rate (NER). The lowest 
NER is in Kohistan district (37%), while the highest (68%) is in Abbottabad. With regard to gender, the lowest (11%) 

NER estimated for female is in Kohistan. There is also a significant variation in the percentage of population that 

completed primary level education. Which is again lowest (15%) in Kohistan and highest in Abbottabad (64%).  The 
primary schooling completion remained lowest in rural areas, where only 1 percent female completed their primary 

education in Kohistan (Ailaan, 2017). Including both male and female, it is estimated that an average 76 percent 
children attend middles schools after completion of primary schooling. The female rate for this is 71 percent (Ailaan, 

2017). Average Gender Parity Indices (GPIs) for government schools remained higher, but there is significant 
variation across different levels of schooling i.e. for primary level the GPI was 0.72 on an average, which declines to 

0.53 at middle level and for the high school this further goes down to 0.37. A comparative study shows that the literacy 

rate for the children of age 10+ years was 45% in 2001-02 which increased to 50% in the year 2010-11 (PSLM). 

The previous governments did pay much focus to the education sector in KP that’s the education sector today are 
facing issues and problems of lack of human resources, funds and capacity. The sector also suffered low quality 

provision and mainstream focus of the government. This is evident from the low allocation of budget to this sector.  

In this regard the in 2011-12, Rs. 545.203 million has been allocated to Elementary and Secondary education, which 
is an increase of 32.8% as compared to 201-11 which was 410.503 million (Ailaan, 2017). Also, the number of schools 

has been increased from 26,247 to 27,419 since 2008. This also resulted in increase in the enrollment which is 3.534 

million to 3.597 million students (Ailaan, 2017). 
This discussion provides a background of the bleak status of the education sector of KP. That’s why when the PTI-
led government came in power in KP, it focused on the education sector and has introduced revolutionary reforms. 

These reforms are claimed to go long way in not only enhancing the literacy rate but would also ensure modern 

education to every knowledge seeker hence attracting every parent to send their kids to the school. These have been 

discussed below in detail: 
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3.1 Increase in Enrolment and Migration to Government Schools 

During the PTI government in KP, in government schools, a significant increase in the enrollment has been observed. 
The statistics of the last three years clearly provides the proof of this achievement. This number increased with 4.17 

million in 2014-15, further to 4.219 million in the year 2015-16 and in 2016-17 it reached to 4.274 million (Tahir, 

2017). 
Not only thus, but the reforms in the education sector encouraged the parents to enroll their children in government 
schools. As a result a significant number of children migrated from private to government schools. An overall 34,000 

students migrated in 2016 and in 2017 this number reached to 151,000 students (Ailaan, 2017). 

 

3.2 Uniform Education System 

The PTI government attempted to revise the textbooks in order to bring uniformity in the education system all over 

the KP province. In this regard, the KP Secondary and Elementary Education Department (ESED) has revised books 

up to class five. The new books are easy in understanding and are devised in such a manner that it helps clearing 
concept of the students instead of root learning. Moreover, the Elementary and Secondary Education Department of 

KP introduced universal examination system for both public and private schools and conducted uniform examinations 

up to class five. Various phased wise approach was adopted by the KP ESED, in which various assessments were 

conducted in order to provide information about the shortcomings of the system to help the planner in devising better 
policies and to address the service delivery in a better way.  In this regard, at first step, in 2017 Universal students’ 

assessments were conducted. These assessments were assigned to the Boards of Intermediate and Secondary 

Education at various districts of KP. 
 

3.3 Strengthening Performance of Elementary and Secondary Education 

The PTI government focused on the performance and strengthening of ESED in order to ensure the provision of basic 

and missing facilities in schools on priority basis. In the first three years of its government the PTI government 
constructed more than 14,400 boundary walls, 10,000 additional classrooms, more than 17,350 Group Latrines, more 

than 13600 schools were given clean drinking water facilities, and have successfully completed more than 10550 

Schools’ electrification projects (Zia, 2017). These all missing facilities costs round about Rs. 21 Billion rupees.  

Regarding these initiative, a key politician of the PTI told: “These initiatives have improved both teachers and parent’s 
confidence on ESED reforms and as a result, students’ enrollment increased and students drop-out significantly 

decreased” (Field Interview).  

In the first three years of the PTI government, for imparting quality education, through a transparent system and on 
merit basis with the help of an independent testing agency (NTS), the ESED hired about 40,000 teachers (Ashfaq, 

2017). More than 83,000 teachers will be trained through British Council on using English as a medium of instruction. 

Additionally, more than 45,000 teachers are receiving training on phonics, which will help in improving teachers and 

students’ English pronunciation skills. Khyber Pakhtunkhwa is the only province that has allocated budget for its 
Education Sector Plan in-line with the Sustainable Development Goals (SDGs) of United Nation on education and is 

achieving the budgetary target allocations in time (Ashfaq, 2017). 

During field interview, a PTI worker told: “To encourage girl’s education and to maximize enrollment of girls, we 
have built 1413 new girls’ community schools in which more than 70,000 students are enrolled. More than 30,000 

education vouchers were distributed among the students of total 500 million rupees” (Field Interview). Additionally, 
ESED built 1350 IT Labs in schools to reduce the gap between private and public schools. Around 1100 Schools were 

also provided Interactive White Boards to advance students learning skills. To ensure enrollment and schooling of 
poor students, ESED started vouchers scheme, which has so far reached to 13,000 poor students. 

Under this program, poor students are enrolled in their nearest private schools. The first Government Girls Cadet 

College has been established in Mardan with an allocation of Rs. 3 Billion. To encourage students in extra-curricular 

activities ESED established 5000 play areas and more than 140 sports grounds in schools. (Berinderjeet Kaur, 2016) 
The establishment of an Independent Monitoring Unit (IMU) has helped in reduction of teacher’s absenteeism by up 

to 10%.  

During field interview, a political worker of PTI and who is also private secretary with the minister of School and 
Literacy informed: 

“For the recognition of teachers’ performance and to encourage them to depart better education, the PTI 
government has introduced teachers’ incentives program. Till date, under this scheme a large number of 

teachers received prizes worth Rs. 50,000 to Rs.100,000 for their best performance i.e. in 2015 and 2016 
more than 900 teacher received incentives ” (Field Interview). 

To overcome the teacher’s absenteeism the PTI government has established an Independent Monitoring Unit in 2013. 

This unit has taken more than 8,000 actions against absent teachers and has recovered Rs. 190 million in salaries thus 
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by reducing 15% progress in countering absenteeism. Further, the ESED has introduced compulsory Quranic 

Education in Schools from Class One to the intermediate class. The ESED has allocated Rs. 4 billion to provide 
furniture to schools, which will benefit more than 1.4 million students and teachers. The ESED has completed more 

than 50 six-class rooms’ schools while another 350 are in progress (Zia, 2017). To encourage healthy habits among 

the students, 5000 sports kits were provided to students and more than 7500 play areas and 198 sports grounds have 
been completed. 
As the load shedding just like other social sectors has badly affected education system but ESED is making sure to 

convert schools to solar energy. To ensure uninterrupted supply of the electricity during school times, more than 5500 

schools have been converted to solar electricity while another 8000 are expected to be completed in the next year 

(Comission, 2013). In order to improve transparency and accountability, Biometric system has been installed in 76 
offices and 480 schools. To improve creative skills in students, ESED distributed more than 5.1 million drawing books 

in students all over KP. Moreover, the ESED has started prizes to the top position holders of Government Schools. 

Under this scheme, the government will give Rs. One Million, Rs. 500,000, Rs. 300,000 prizes to those students of 
government schools who will get 1st, 2nd and 3rd position in their board exams respectively. 

 

3.4 Establishment of New Schools 

In KP during the first three years the PTI government successfully completed the construction of more than 450 new 
schools. These schools are equipped with full resources and are functioning. Moreover, the PTI government has 

sanctioned the construction of more 229 new schools of which 221 schools are already in process of construction. 

 

3.5 Budget Allocation to Schools and Literacy 

Since 2013, the government has special focus on ESED’s and its budget has been going upward. In its first year of 

government the PTI-led government allocated 64 Billion budget to ESED in 2013-14, increasing it 88 Billion in 2014-

15, further increased to 99.4 Billion in 2015-16, to 118.7 Billion in 2016-17 and recently it reached to 136.194 Billion 
in 2017-18. To assess this increase calculated in the ESED’s budget was 14.51% compared with the previous Financial 

Year 2016-17. Thus during the PTI government (2013- 2018), the overall increase in the last five years in education 

budget has been 113.84% (Ailaan, 2017). 

 
An Assessment of the Overall Achievements of PTI Government 

 

It is no exaggeration to say that the Elementary and Secondary Education (E&SE) department has witnessed the real 
change during PTI government. The PTI government put hard work and real spirit to visualize some revolutionary 

changes in education. The reforms introduced by the PTI government E&SE education are given below in detail. 

 

4.1 Development of infrastructure and basic facilities 
Infrastructure and basic facilities were given top priority and the provincial government heavily spent on this. In 2013, 

the number of non-functional schools in the province totaled 397, which have been reduced to 125 in 2015-16 due to 

effective policies. There was a lack of facilities. Boundary walls, water supply, electricity, and toilets were missing in 
most of the schools. A comparison of missing facilities is given here graphically. 

During a field interview with a provincial official of school and literacy department he told:  
“For the last so many years, the KP province was badly affected by militancy and natural calamities resulting 

in damage to infrastructure especially to education sector. More than 800 schools were damaged. The PTI 
government took the issue seriously and worked day and night to reconstruct the damaged and other new 

schools in short span of time” (Field Interview). 

Approximately, 179 militancy-hit schools have been re-opened in Malakand agency alone. Besides, a total of fourteen 

hundred community schools have been established that impart education to 70,000 students in the province. The 
government is spending 100 billion on these community schools. Some 1231 schools have been provided with 

additional classrooms and 12,198 schools with clean drinking water (Sarwari, 2017).  

During a field interview, a provincial official of the school and literacy department told:  
“To get rid of the excessive energy crisis and power outage, especially at schools, the PTI government 

installed more than 5000 solar panels in various government schools across the province” (Field Interview). 
 

4.2 Information Technology and New Vacancies 
The importance of Information technology being the soul of modern global education cannot be denied. A nation 

cannot progress until its youth is under the influence of information technology (Ailaan, 2017).  

A political worker of the PTI government, who is also linked with school and literacy department told: 
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“Bringing the students of KP at par with the rest of the PTI government has established 1340 state of the art 

IT labs in different schools of the province. Further increase in this regard is on its way. This effort of PTI 
government has been acknowledged by the Microsoft and has thus pledged to provide free training to 15000 

teachers of KP in IT” (Field Interview). 

The PTI government also advertised all the pending and vacant posts of teachers in the four years through NTS.  An 
official of the directorate of schools and literature told:  

“More than 40,000 teachers have been inducted through NTS following strict merit. Some more posts are 

going to be filled” (Field Interview). 

Unlike previous governments, the PTI government discourage political interference and nepotism and favoritism 

during the recruitment process of teachers. A female education office at district Mardan told during field interview: 
“The whole process of the recruitment of new teachers remained on merit. Even, the PTI government 

officials did not influence any transfer or induction so far.  Till date, we did not receive a single call or letter 

from the politicians of PTI forcing us to favour any transfer or recruitment” (Field Interview). 
 

4.3 Incentives for teachers 

It is fact that teaching is a prophetic profession, but in Pakistan teachers are paid less as compared to other jobs. They 

are also receiving less appreciation in the form of incentives and are often promised without addressing their demands. 
The PTI government in this regard has done considerable job for teacher’s satisfaction (Zia, story/1584291/1-k-p-

tops-district-education-rankings/, 2017). 

A political worker of PTI told: 
“The PTI government has fulfilled all promises made with the teaching community. The PTI 

government has promoted the school teachers, increased their salaries and has upgraded their 

grades” (Field Interview).  

Besides, incentives, the PTI government also worked for the enhancement of teaching capabilities of teachers across 
the province. For this purpose the services of British Council has been utilized Under the Nationalization policy of 

teachers thousands of new vacancies has been created. The current policy of recruitment and promotion is 25%: 75 % 

(25% new recruitments and 75% promotions) (Berinderjeet Kaur, 2016). Not only this, a vigilant monitoring system, 

the ghost posts of teachers have been made functional and the absenteeism has been reduced from 15% to 12% (Zia, 
story/1584291/1-k-p-tops-district-education-rankings/, 2017). Out of 11403 absent teachers, 1000 of them have been 

terminated or compelled to retire before time (Ailaan, 2017). 

 

4.4 Student-Centered Policies and Initiatives 

To ensure maximum enrolled, the PTI government introduced and passed an act from KP Assembly, where free 

education was made compulsory for all children from age 5-16 years. This law also restricts parents who violate this 

law will be penalized according to the law. 
A district education office at Peshawar told: 

“The PTI government tried its best to ensure free education through various means. It has launched 

various techniques, like enrollment drives (school Dakhla muhem), which are done every year.  In 
these drives, both teaching and community people are involved to work for the maximum enrollment 

and to convince parents for admission of their children in schools” (Field Interview). 
Similarly, the government is giving free books to the children. So far, 80,000 thousand books have been given to the 

children free of cost. According to a research, drawing, and colouring the books make the students more creative and 
also polish their analytical skills. To make the students more creative, the government is giving drawing colouring 

books. In this regard, four million drawing coloring books have been distributed among the children so far. 

To provide a peaceful and special environment to students to study in peace of mind, the PTI government devised a 

policy, where it is stressed to establish a ratio of 40:1(40 students per teacher) (Jinbao Zhang, 2016). 
 

4.5 Female Education 

Education is necessary and compulsory for both male and female. Napoleon Bonaparte once said, “Give me an 
educated mother, I shall promise you the birth of a civilized, educated nation.” 

The government has a special emphasis on the female education and their jobs. The new admission policy is female-
centered. IT centers for female children and adults have been established in various schools. The new policy of 

building classrooms is 2:1(2 for female 1 for male). 
During field interview a political activist of PTI told at Mardan: 

“For the female education, the PTI government has done tremendous efforts. To empower women, 

it has specially focused on constructing new education facilities and schools at various districts. In 
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this regard, in Mardan the first ever of its kind Female Cadet College has been built. Moreover, a 

bill has been passed by the KP assembly where it is pledged that female teachers will be recruited 
to teach at primary level. Further, at primary level, Nazira of Quaran is made compulsory up to class 

12th” (Field Interview). 

For out of school children, the PTI government has also launched various programs. A political worker of PTI at 
Peshawar told: 

“To educate the illiterate children, a programme with the name of speed literacy programme has 

been started by PTI government. In this regard, to impart free education, a school has been 

established in Changarabad, Peshawar, which will give free education for one year to the illiterate 

of this area” (Field Interview). 
 

CONCLUSION 

 
The development observed during PTI current government shows that there is a reasonable improvement in schools 

infrastructures while public confidence over public schools seems growing. The government also adopting measures 

to bring fundamental changes in the educational performance and school management. Government strategy started 

from bringing an increase in budget and later it expanded to various other aspects like new and better buildings, the 
introduction of information technology facilities, training of teachers, improvements in girls schools and 

encouragement for enrolment in public schools instead of to private schools. Study shares that there been sufficient 

performance recorded in schools education and its management. PTI government put the focus on education and was 
successful in bring radical changes in many aspects of education. The increase in the budget is one of the critical 

indicators which confirms improvement in the educational sector during 2013 to 2018. Besides, schools reconstruction 

the increase in the enrolment of the girls students in certain areas were government faced a real challenges, though 

managed efficiently. All statistics gathered and studies conducted by various third parties like Alif Elan confirms 
significant improvement in the quality and surge in the ratio of the education as compared to the other three provinces 

of Pakistan. Yet there are several such areas that still need some more improvements as discussed in the 

recommendation of this study.   

RECOMMENDATIONS 
 

After reviewing thoroughly the education performance of PTI government in KP, the following recommendations are 

made for further improving the education system of KP.  

 In overcrowded schools, a second shift needed to be start where the student will be relieved of heavy classes 

by limiting the number of students in class to 40.  

 To fill the gap between girls and boys schools numbers, (overall ratio is 1:2), it should be reduced by opening 
new schools for girls especially in peripheral rural areas. 

 All at hand resources especially financial resources need to be utilized to ensure low-cost teaching-learning 

materials as per the requirements of the students and their classes. 

  To attract gifted people better scales for teachers be given at schools.  

 Head Teacher’s post is created in every primary school and these head teachers are trained in school 
management.  

 Schools-supervisor ratio should be 50:1 to provide better professional support to teachers  

 The number of middle schools is increased to provide access to students, particularly for girls.  

 In case of high schools, the number of girls’ schools is nearly one third (64% and 36%) of the boys’ schools 
thus refusing access to the majority of girls in the rural areas. The distance between high/higher secondary 

school and its feeding schools is usually greater and it is very difficult for girls to travel or go on foot to these 

schools causing a high dropout. More girls’ high schools should be established. 

 Governing bodies in high schools and Parents-Teachers Councils needs to be strengthened for better 
supervision and improve quality.  

 Government shall explore ways to increase the contribution of the private sector, which at present contributes 

only 16 percent of the total educational resources. 

 Expansion of Technical Education & Vocational Programme to uncovered parts of the province especially 

rural and disadvantaged areas.  

 The number of institutions for special education in Khyber Pakhtunkhwa are very few and does not cover 
even the 50 % disable population. This coverage should be increased. 
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ABSTRACT 

 
Democracy thrives in the presence of strong political parties. The essence of a strong democratic system thus depends 

upon a political system where political parties follow democratic principles in letter and spirit. Political parties are, 

however, bound to operate within a set of factors both internal and external to their respective parties’ organizations. 
This research is a modest attempt to critically analyze a set of internal and external factors that caused the 

fragmentation of Pakistan Muslim League (hereinafter PML). A study of the PML is timely and important on the 

following three accounts. The factors that could be identified with the fragmentation of the PML are the presence of 

military influence, elitist leadership, lack of intra-party democracy, lust for powers, loose organizational structure, 
personality clashes among the leaguers, weak roots in the masses, lack of specific ideology, and coercive behavior of 

office-bearers. This fragmentation generated a faction-ridden political culture that may be one of the reasons of the 

crisis of democracy in the political history of Pakistan. The paper revolves around the main questions that how PML 
has historically been fragmentized and what were the factors that could be identified with the fragmentation of the PML 

and how the PML have been used for personal advantages. We attempt to study the fragmentation of the PML in the 

light of the factors just mentioned. Methodologically, descriptive-analytical method is being used to analyze the data. 

KEYWORDS: Pakistan, Fragmentation, Pakistan Muslim League, Democratization  

 

1. INTRODUCTION 

 
Political party is “an organized social group that seeks to wholly or partially take over the government of a country, 

usually by contesting elections”1. In other words, political party is a group of people that shares same line of thought 

striving for political power through specific agenda called manifesto in popular terms. The PML was the successor of 

All India Muslim League (1906) and came into being when All India Muslim League (hereinafter AIML) had formally 
bifurcated into the Muslim League (Pakistan) and the Muslim League (India) in a meeting held at Karachi at Khaliq 
Dina Hall on 15th December 1947. It is important to note that except Jamaat-e-Islami Pakistan the rest of political 

parties in Pakistan also have suffered from the process of fragmentation. However, this research paper is confined to 
the study of the PML. It is a test case and speaks volume about the culture of the political parties in Pakistan. This was 

a political party that not only achieved freedom for the Muslims of India but also kept them alive throughout Pakistan 

Movement. This was the sole party that had the credit for adopting the Pakistan Resolution   in its historic conference at 

Lahore on 23rd March 1940. The said resolution finally ended up in the creation of Pakistan in 1947. However, after the 
death of Quaid-e-Azam, the party became a source of exploitation at the hands of so-called leaders for their personal 

gains and interests putting aside the spirit and objectivity of the principles of the party. That sort of situation resulted 

into anarchy, corruption, disorder2etc. paving the way for fragmentation. The party since then divided into many 
factions  like Jinnah League, Awami League, Conventional League, Council League,  the PML (Qayum Group),  the 

PML (Khawaja Khair din) ,  the PML (Muhammad Hussain) , the PML  (Pir Pagaro),  the PML (J),  the PML (N) etc.  
The concept “fragmentation” is a noun from the verb “fragment” which literally means “a part broken away from a 

whole, a broken piece, break up, part”3.There are many synonyms for fragmentation. Faction, fraction, fission are 
some of the few. The concept fragmentation means division and re-division of a political party into separate groups 

called factions in popular terms in this paper.  

This paper consists of three sections. The first and second sections discuss in detail the fragmentation of the PML 

                                            
1 Stephend Tansey& Nigel Jackson, Politics: the Basics, New York: Routledge, 2008, p.191. 
 

2 Maher Noor Muhammad Thund, Muslim League Kai Soo Sal: Sadi kI MukhtasarTarikh, Punjab: Loke pub, 2007.p. 31, 

3 Victoria Neufeldt, Webster’s New World College Dictionary, New York: Simon & Schustr Com, 1970, p.534. 
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before and after Independence respectively. In third section, the fragmentation of the PML is studied critically 

seeking to pinpoint those factors and reasons responsible for fragmentation. The paper revolves around the main 
questions that how PML has historically been fragmentized and what were the factors that could be identified with 

the fragmentation of the PML and how the PML have been used for personal advantages. We attempt to study the 

fragmentation of the PML in the light of the following factors. The factors consist of the presence of military 
influence, elitist leadership, lack of intra-party democracy, lust for powers, loose organization, personality clashes 
among the leaguers, weak roots in the masses, lack of specific ideology, and coercive behavior of office-bearers. 

 

2. Fragmentation of the PML: Before Partition (1906-1947) 

The PML was the successor of the AIML. The AIML was founded at Dhaka in 1906 for the purpose of safeguarding 
the rights and interest of the Muslims of India. It was that purpose that finally resulted in the creation of Pakistan on 

14th Aug, 1947. During all those eventful years, the AIML, sometimes, suffered from internal dissentions and 

conspiracies but such a situation was defused there and then. In 1907, Sir Mian Muhammad Shafi and Mian Fazal 
Hussain founded a separate Muslim League in the Punjab on account of some differences with the AIML. However, 

differences were sorted out in the house of Muhammad Muzamal Allah Khan in a meeting at Aligarh on 19th Mar, 

1908. Shah Din Hamayun presided over the meeting. Besides him, Maulana Muhammad Ali Johar, Sir Ali Aman, 

Raja Ghulam Hussain also attended the meeting. In that meeting, Shah Din Hamayun, Mian Muhammad Shafi, and 
Mian Fazal Hussain were selected as the President, the Secretary, and the Joint Secretary of the Punjab Muslim 

League respectively. Besides this, a campaign of the Muslim League was launched to convey the message of the 

AIML to the rest of the cities, whether small or big, of India. In 1927, in the 19th meeting of the AIML convened at 
Calcutta under Sir Abdul Qadir serious differences emerged over the Simon Commission. Sir Mian Muhammad 

Shafi, the President of the Punjab Muslim League, Dr. Muhammad Iqbal, and few others were of the view that we 

should not boycott the Simon Commission. Rather, they suggested that a delegation of the Muslim League should 

see the members of the commission. The delegation should suggest appropriate changes to the Royal Commission in 
the light of the demands of the Muslims. If the Simon Commission failed to uphold those demands, it would then be 

appropriate to be boycotted. However, prominent leaguers from other provinces had of the opinion that the Simon 

Commission was a conspiracy to deceive Muslims and Hindus of India. It was, therefore, inevitable to boycott the 

Commission. Consequently, the AIML was divided virtually into two hostile groups over the matter of the Simon 
Commission. One was named as Shafi Muslim League whereas the other was Jinnah Muslim League. In the meeting 

of the AIML (Jinnah Group), Sheikh Muhammad Sadiq (Amratsar) emphasized on the eradication of differences 

between the two Leagues. He was of the view that unity in the Leagues was the need of the time. His suggestion was 
given heed and accepted unanimously in the meeting. Although, both the Leagues united but there were still some 

differences. Muhammad Ali Jinnah went to London disheartened at the disunity among the Muslims of India. In 

1933, the AIML was once again suffered from division and two factions emerged in the names of Aziz Group and 

Hidayat Allah Group. Dr. Iqbal and a few kindhearted Muslims strove hard to unite the Muslims of India under the 
banner of the united Muslim League. As a result, both the Muslim League held a joint meeting on 4th Mar, 1934. In 

the meeting, differences were allowed to evaporate and Muhammad Ali Jinnah was unanimously elected as the 

President of the AIML in his absentia. Moreover, Maulana Fazal Haq (Shar-e-Bengal) founded a party in the name 
of the Progressive Group. He had been expelled from the AIML on the charges while seeking support and 

cooperation from the Congress in order to make his way to the power in Bengal. Besides, he was accused of to have 
launched a daily “Nawa Joog” in order to malign the AIML.4In a reply to the letter dispatched by the students of 

Aligarh University, he categorically explained the reason. He remarked that Khawaja Nazimuddin and Hussain 
Shaheed Suhrawardy had contrived a conspiracy against him. They sent a fabricated letter to Jinnah against me. On 

the basis of the letter, Mr. Jinnah expelled and banned me for life long without any investigation. Moreover, rather 

writing to me, you should write to Jinnah requesting him to lift the ban on me. So that I might be able to rejoin the 

AIML in order to work wholeheartedly once again for the interests of the Muslims of India.5 

 

3. Fragmentation of the PML: After Partition (1947-1999) 

The PML, the founding political party of Pakistan, may rightly be called the starfish of politics. Like the starfish, the 
PML too went through reproduction process soon after the creation of Pakistan and gave birth to an infinite number 

of Leagues.  Hussain Suhrawardy Shaheed founded a new Muslim League after having been disheartened with 
Liaqat Ali Khan. Afterwards, so many Leagues took their birth that they outnumbered counting. The ML 

                                            
4Mehir Noor Muhammad Thund, Muslim League ki Soo Sall: Sadiki Mukhtasar Tharikh, Pakistan: Loke Publishers, 2001, pp.60-61, 140-141, 

144,148, 158,159, 212. 

5S. Iftikhar Murshed, In Memory of Fazal Haq, Rawalpindi: the News, 27th April, 2011. 

332 



J. Appl. Environ. Biol. Sci., 7(12)331-346, 2017 

 

 

(Convention), the ML (Council), the ML (Quaid-e-Azam), the ML (Functional), the ML (Fida), Chatta League, 

Junejo League, Nawaz League, and Zia League were some of them.. There would not have been left any alphabet to 
be prefixed or suffixed to name a Muslim League.6 

The Father of the Nation, Muhammad Ali Jinnah, said that there were some fake coins in his pocket. After his death, 

fake coins in Muslim League started spilling out. There were changes of governments and formation of new Muslim 
League overnight. Once, the Indian Prime Minister Pundit Jawahar Lal Nehru remarked sarcastically that he put off 
not so many pajamas, the way governments were changed in Pakistan.7 The Awami Muslim League was the first 

ever faction of the PML. Its founding father Maulana Hamid Khan Bashani was the President of Assam Muslim 

League which he left in 1947. The General Secretary, Shamsul Haq and Mujeeb-ur-Rahman were student activists 

and took part wholeheartedly in Language Movement in 1948. It was the same Awami League which spearheaded 
the Movement for the creation of Bangladesh.8 

Jinnah Awami Muslim League was the conglomeration of Frontier Awami League, Awami League of Suhrawardy, 

Awami League of Bashani and Jinnah Muslim League of Iftikhar Hussain. It was founded in Dec, 1952 at Lahore. 
Later, it became Awami League when Jinnah Muslim League merged in the PML in 1953. Frontier Awami League 

was founded in 1949 after the differences between Khan Abdul Qayyum Khan (the Chief Minister), and S.M 

Aminul Hasanat, the Pir of Manki Sharif came to the surface over the latter’s opposition to the Chief Minister’s 

move to abolish the system of Jagirdari and sought to confer the rights of the lands upon tenants. Moreover, he 
resented him when he ignored his suggestions regarding the process of the organization of the party in the province. 

As a result, he, along with his supporters, floated their own faction on 15th May, 1949 at Peshawar. Awami Muslim 

League which was found on 18th March, 1950 at Lahore under the leadership of Suhrawardy, called a convention of 
the leaguers at Lahore in which Suhrawardy criticized the Old Muslim League and demanded of the league to 

organize itself on modern lines and to remain in congenial relationship with the neighbors especially with India and 

supported neutrality in case of war between the super powers. He held in the end that this all could be achieved 

through the formation of a new party. This was how All Pakistan Jinnah Awami Muslim League was founded when 
the four leagues combined under the leadership of Suhrawardy in convention held in Dec, 1952 at Lahore. Jinnah 

Muslim League was established by Iftikhar Hussain, Khan of Mamdot on 31st Sep, 1950 when he was charged and 

trialed subsequently under PRODA in July 1949. Although, he was relieved of the charges by Governor General in 

1950 but he resigned from the league on 31st Oct, 1950 after leveling charges against the leaguers. He was of the 
opinion that they upheld own interests and ignored the interest of the masses for which it was established. Soon the 

differences between Khan of Mamdot and Suhrawardy emerged over the report of the Basic Principal Committee 

that sought an equal representation of both the wings of the state. Khan of Mamdot resented the report and 
demanded of Suhrawardy a resolution to be moved in the convention of the party but he didn’t give any heed to the 

verdict. Besides, the members of the West Pakistan chapter were also critical of Awami League’s stances regarding 

Bengali to be one of the national languages, complete provincial autonomy, and separate army for the two wings. As 

a result, Khan of Mamdot was expelled on 21st April 1953. This was how he rejoined the PML and was made the 
governor of Sind and Jinnah Awami League became Awami Muslim League. Similarly, the differences between 

Bashani and Suhrawardy emerged over former reservations on foreign policy, corruption and the failure of the 

Suhrawardy’s government in realization of 21 points program. He resigned from the party and floated his own party 
in the name of NAP in July 1957 at Dacca.9  

Nawabzada Nasrullah Khan started his political career from the platform of the Indian National Congress. Later, he 
changed many political parties from Congress to Tehrik-e-Khilafat, from Tehrik-e-Khilafat to Majlis-e-Ahrar, from 

Majlis-e-Ahrar to Awami League and from Awami League to Awami League (Nasrullah Group). In the end, he 
floated his own political party in the name of Peoples Democratic Party in June 1969.10  

General Iskander Mirza became the first president of the state after the promulgation of the first constitution in 1956. 

The PML was in coalition with Awami League and Krishak Saramik Party. Sardar Abdul Rab Nishtar, the then 

President of the PML, asked the leaguers to form a parliamentary group in the assembly. Thus the leaguers elected 
Sardar Bahadar Khan as the Head of the group. The President Iskander Mirza wanted Dr. Khan Sahib to be the Head 

of the group. However, Dr. Khan Sahib in league with the President formed United Group only to get the leaguers 

on his side. However, they met with defeat in their attempt. As a result, they formed a new political party in the 

                                            
6 Muhammad Bilal Ghauri, Muslim League Internet, Peshawar: the Daily Mashriq, 4th June, 2010. 

7Gharib Ullah Ghazi, Pakistan ki Khaliq Muslim League kai Jammato mein Taqseem, Peshawar: Sunday Magazine, the Daily Awsaf, 17th Oct, 

2010, P.3.   

8  Dr. P. Sharan, Government and Politics of Pakistan, New Delhi: Metropolitan, 1983, pp. 64-65.  

9 ____, Awami League, http://prr.hec.gov.pk/Chapters/277-4.pdf, retrieved on 24th March, 2012. 

10 ____, Political Parties and Political Development in Punjab (1993-1999), http://prr.hec.gov.pk/Chapters/778s-5.pdf, retrieved on 24th March 

2012. 
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name of the Republican Party.  Dr. Khan Sahib was made its President. Many opportunist leaguers joined the party. 

It created cracks in the very existence of the PML.11After the revival of political parties under the Political Parties 
Act during General Ayub Khan’s Regime, the PML in those circumstances was divided into three distinct factions 

consisting of the Council Muslim League, the Conventional Muslim League, and a group called Non-Revivalists. 

Non-Revivalists decided to go against the Revival policy until the complete restoration of democracy. Moreover, the 
main reason behind the split was the absence of Khan Abdul Qayum Khan-the former President of the PML-who 
was banned under EBDO (Elective Bodies Disqualification Ordinance) and later he was exiled on account of his 

fiery speeches against the Martial Law. The current leadership of the PML had no potential to keep the party intact. 

It is claimed that General Ayub Khan agreed to the suggestion of the revival of political parties on the condition to 

support the programme and policies of his government. In the beginning, his supporters known as Ministerialists 
decided to make entirely a new political party but at the end revive the Pakistan Muslim League. For this purpose, 

they sought the support of Manzare Alam who along with Maulana Akram Khan, and Abul Qasim had announced 

the revival of the PML in the near past. After having consultation with the prominent leaguers, Maulana Akram 
Khan decided to revive the PML both at national and provincial level. General Ayub Khan and his cronies tried their 

best to make him relinquish the idea but they failed to do so. As a result, they formed a committee consisting of two 

central ministers, Habib Ullah Khan and Zulfiqar Ali Bhutto, and three Parliamentary Secretaries for the 

reorganization of the PML through Councils. But soon they acknowledged the futility of their efforts as none of the 
councilors was ready to provide them support until the restoration of the 1962 constitution, lifting ban on politicians 

and political parties, and the release of Khan Abdul Qayum Khan. In such state of affairs, the Ministerialists decided 

to hold the convention of the PML. To make it a total success, they sought the convention to be presided over by 
such a personality, who may enjoy the respect and confidence of the leaguers. It was, therefore, invitations to 

renowned personalities like Raja Amir Muhammad Khan of Mahmood Abad, a close companion of the Quaid-e-

Azam, Maulana Akram Khan, and Maulana Ihtesham-Ul-Haq Thanvi were extended. However, they declined the 

invitation. As a last resort, Chaudhry Khaliq-al-Zaman was chosen. In order to give real color to the convention not 
a single minister was included in the conveners. Besides, lists of invitation were minutely scanned with the sole 

purpose of avoiding any untoward situation at the convention.12Thus the convention was held on 4-5th Sep, 1962. In 

the beginning, there was some resistance found among the East Pakistan leaguers who were demanding the release 

of Khan Abdul Qayum Khan. The demand was met there and then. The convention succeeded in the formation of 
the Conventional Muslim League. Once it was established. Its leaders left no stone unturned to forge unity between 

the two Leagues. Even important party positions were offered to the members of the Council Muslim League.13 

Morerever, General Ayub Khan and the President of the ML (Con) corresponded with each other over the flood hit 
areas of the East Pakistan and collaborated unanimously in passing the first amendment of the constitution. These 

and other postures adopted by both sides made many think of the unification of the Leagues.14However, the efforts 

and good gestures failed to materialize the objective i.e. the unification of both the Leagues. It is worth mentioning 

here that the ML (Conv), soon after establishing itself in the National Assembly, fell prey to the intra-party conflicts. 
The party organizer hailing from Karachi and the organizers of the West Pakistan, supported by the chief organizer 

Khaliq-Al-Zaman, accused each other of playing dual role putting aside the real task of the reorganization of the 

party. Nawab Yamin Khan addressed the chief organizers in bad terms. Thus the party branch of Karachi, which was 
bridged up by a committee comprising of Zulfiqar Ali Bhutto, Mian Amiral Din, and Jam Sahib of Lasbella, stay 

divided for three months. In the same way, the party was divided into two groups. One was led by Monem Khan, 
while Abdul Sabur Khan, Waheed Al Zaman and Qazi Qadir stood united behind him, whereas, the other one was 

led by Hashim who had enjoyed the support of Fazl-al-Qadir Chaudhry. Here, it is noted that Hashim’s Group was 
commonly known as Dhaka group. The two rival groups used to accuse each other in order to prove their loyalty to 

the central leadership of the party. In this points scoring tussle, Hashim’s Group got an edge over the other when 

Fazl-al-Qadir became the Speaker of the National Assembly. But Hashim’s Group met with utter defeat in party 

provincial elections held in Nov. 1963. In such circumstances, Monem Khan’s Group sought to have complete 
control of the working committee as well as complete exclusion of the Dhaka Group from the working committee 

which culminated into conflict. Thus Monem Khan’s Group was divided on the inclusion of Dhaka Group. As a 

result, Monem Khan’s Group was bifurcated. Thus Monem Khan and Abdul Sabor Khan were heading their 
respective groups.15In short, General Ayub Khan used the Muslim League only to remain in power when he imposed 

the first Martial Law in 1958. He established Conventional Muslim League under the military umbrella. The 
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13 Habib Ullah Khan’s statement, Karachi: Dawn, 22 Oct, 1962. 

14 Sir Percival Griffth, Latest Development in India and Pakistan, Asian Review, April, 1964,  p.14. 
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leaguers enjoyed powers for ten years under the shade of the Martial Law. Zulfiqar Ali Bhutto resigned from 

Muslim League (Conv) and floated his own party in the name of the Pakistan People Party in Nov 1967.16 
The other faction of the PML known as the Council Muslim League was founded by the ex-members of the PML on 

28th Oct, 1962. It was the only opposition party at that time. Khawaja Nazimuddin and Sardar Bahadar were selected 

as the Chairman, and the General Secretary respectively. Among the other members of the party M.A Koro, Khan 
Abdul Qayum Khan, M.Doultana, and G.A Talpur were worth mentioning. It established its wings in East and West 
Pakistan. However, it was ill-organized. Moreover, another faction of the PML was founded by Mumtaz Doultana 

and Khan Abdul Qayum Khan in the same name and joined Pakistan Democratic Movement (PDM).17The PML 

(Qayum) was a breakaway splinter of the PML (Con). It was founded as a result of the conflict over the issue of the 

party leadership when its first President Khawaja Nazimuddin died in 1964. The party in question was initially 
named as the Quiad-e-Azam Muslim League but later on renamed as the PML (Qayum).18Moreover, the PML 

(Qayum) suffered from rift dividing the party into two groups especially after its withdrawal from coalition with the 

PPP on 7th January, 1977.Qayum Khan was leading his own group, whereas the other was being headed by Sheikh 
Shaukat Ali-then Deputy in the PML (Qayum). The split was held to be the result of the differences existed between 

the two leaders. In a way of retribution, Qayum Khan expelled him from the party. Thus Shaukat Ali along with his 

group decided to contest the elections of provincial assemblies separately.19 

The Pakistan Muslim League was the logical end of the efforts when the factions of the PML i.e. the PML (Con), the 
PML (Q), as well as of the PPP and the devotees of Meher Umer Hayat and Sardar Shaukat Hayat Khan joined hands 

together just after 1971 Crisis with the  sole purpose of striving to wield political powers. The newly established 

political party had the majority of the landlords, who specifically upheld their own interests leaving behind the stance 
of the party on the issues i.e. the end of emergency, freedom of speech, acquittal of political prisoners, transparent 

elections, and freedom of the press etc. Besides it was also accused of its dual role in supporting the policies of the 

government, if finding them in line to its interests. Later on, conflict cropped up within its ranks over the question of 

participating in Pakistan National Alliance. However, the party was virtually divided into three factions on the issue of 
leadership. One group of the party was being led by Pir Sahib Pagaro. The other was being led by Muhammad Hanif 

Ramay. The third was being led by Malik Muhammad Qasim. Although strenuous efforts were made to keep the party 

united, but failed to yield any bearing. Thus the party was finally broken in 1978.It was held that Ali Ahmad Talpur 

was the man behind the defection contrived in the party on account of his enmity with Pir Pagaro-the then PML 
leader.20 

The PML (Functional) or Pir Pagaro Group was initially founded in 1973, when Council and Conventional Muslim 

Leagues united except the Qayum Muslim League. The Qayum Muslim League was in alliance with the government 
of the PPP. Pir Pagaro was elected its President. However, he separated his own party in 1985 after having felt 

uneasiness with the Zia-made PML.21Moreover, Pir Pagaro named his party as Functional because it was revived 

after the verdict of the Supreme Court of Pakistan. The party was limited only to Sind. He used to claim to be the 

natural heir of the party. However, his claim became a cry in the wilderness, when he accepted Muhammad Khan 
Junejo as the President of the Party. Besides, he used to state that the constitution of his party was the carbon copy 

of the original constitution of the PML of the Quaid-e-Azam Muhammad Ali Jinnah.22 The Jinnah Muslim League 

was founded by General Muhammad Azam on 29th Dec, 1977. He criticized the other factions of the PML alleging 
that they all had been failed to materialize the Muslim League of the Quaid-e-Azam. Instead, they had been 

employing their respective Leagues as vehicles exclusively to clinch power. He claimed the JML to be the true 
representative of the Quaid-e-Azam’s ideals. It would provide true democratic and prosperous Pakistan to the 

people. Another faction of the PML emerged when Hussain Imam founded a political party in the name of the Old 
Muslim League on 12th Aug, 1978. He was chosen as the President of the party and Shujat Ali as the Honorary 

Secretary General.  The party pledged of the establishment of Islamic democracy keeping in view its ideals of 

equality, unity, and liberty. Besides, it would strive to promote the true culture of politics, integrity among the 

Muslim Ummah, and achieve the right of self-determination for the people of Kashmir. It was also in favor of the 
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amendments made to the constitution with the purpose of making it democratic and national. In the same way, 

Pakistan Muslim League (Forward Bloc) was founded in Dec 1978 by Raja Muhammad Akhtar and his followers 
after parting their ways with the PML (United). The split was mainly attributed to the disagreement existed over the 

distribution of party funds and portfolios in the cabinet. The party extended full support to Zia’s regime. However, it 

had no independent policy or programme of its own. The PML (Qasim) emerged out of the PML (United) on account 
of conflict over the question of party leadership. The leader and the founder of the party Malik Muhammad Qasim 
challenged Pir Pagaro-the then President of the PML (United). As a result, he was expelled from the party in the middle 

of 1978. Later on, he submerged his party into another faction of the PML and founded the PML (Chatta). The PML 

(Chatta) was a breakaway faction of the PML (United). It was founded in August 1978 by Malik Muhammad Qasim. 

Chaudhry Muhammad Hussain Chatta was its first President. In 1979, he was replaced and Khawaja Khairuddin was 
given the rein. Malik Muhammad Qasim survived as its General Secretary till its existence. However, the party 

suffered from internal intrigues which paved the way for its division.23 

In East Pakistan, Awami League (Jinnah) of Hussain Suhrawardy splited and gave birth to Awami League of Mujib-
ur-Rahman. After General Ayub Khan, General Yahya Khan, who held elections in 1970 under the Legal 

Framework Order, imposed another Martial Law in the country. In the elections, all the factions of the Muslim 

League i.e. the Muslim League (Qayum group), the Muslim League (council) and Muslim League (Conv) took part 

in their separate capacity. In 1977 elections, the factions of the Muslim League contested the elections from the 
platform of Pakistan National Alliance (PNA). Moreover, General Zia ul-Haq when imposed Martial law in 1977, 

Muslim League was divided into three factions i.e. Muslim League (Khawaja Khair u Din), Muslim League 

(Muhammad Hussain) and Muslim League (Pir Pagaro). In 1985, non-partisan elections were held. General Zia ul-
Haq established new Muslim League in the National Assembly under the presidency of Muhammad Khan 

Junejo.24After the nomination of Muhammad Khan Junejo as the Prime Minister of Pakistan, General Zia ul-Haq 

allowed political activities across the polity. It is important to note that the Prime Minister Muhammad Khan Junejo 

was elevated as the Head of the Public Group. Thus Public Muslim League (the PML) was established inside the 
Parliament which was afterwards renamed as Pakistan Muslim League (the PML). With the revival of the PML in 

the National Assembly the Prime Minister Muhammad Khan Junejo directed all the Chief Ministers to revive the 

PML in their respective provinces. After the so-called lifting of Martial law on 30th December 1985, the Prime 

Minister formally launched the PML on 18th January 1986.25 Thus the PML was revived during General Zia ul-
Haq’s Regime. However, when Muhammad Khan Junejo’s Government was dismissed, the PML once again split 

into two factions i.e. the Muslim League (Junejo) and the Muslim League (Fida). Later on, the Muslim League 

(Fida) was renamed as The Muslim League (Nawaz) when Mian Muhammad Nawaz Sharif became its 
President.26However, the split was bridged up after General Zia ul-Haq death in a plane crash on 17th Aug, 1988. 

The Muslim League stood united in the leadership of Muhammad Khan Junejo in Oct 1988. It was once again 

broken when Mian Nawaz Sharif founded his own party as the PML (N) in 1993. The PML (Junejo) was renamed as 

such but later on, the party submerged into the PML (Chatta Group).27 The PML (Chatta Group) was founded in 
1993 by Hamid Nasir Chatta after having had differences with Mian Muhammad Nawaz Sharif over the election of 

the President of the party just after the death of Muhammad Khan Junejo. Mian Muhammad Nawaz Sharif sought to 

be elected the President of the party before the challam of the departed President of the party. However, according to 
the constitution of the party, the new President could not have been elected before the period of 45 days. This haste 

on the part of Mian Muhammad Nawaz Sharif disheartened pro-Junejo elements in the party who did not want the 
successor of his late leader to be elected in such a hasty manner. Besides, it is important to note that like many other 

members of the party, Hamid Nasir Chatta also parted ways with Mian Nawaz Sharif on the dictations given by the 
President Ghulam Ishaq Khan who was finding difficulty to work with Mian Muhammad Nawaz Sharif. In such 

circumstances, Hamid Nasir Chatta held a meeting to which Mir Balakh Sher Mazari (then caretaker Prime 

Minister), Mian Manzoor Watto (then Chief Minister of the Punjab), Mir Afzal Khan (N.W.F.P) were invited. In the 

meeting, Abdul Ghafoor Khan Hoti from N.W.F.P was desirous to be elected as the President of the Party. But it 
was not met. As a result, he left the meeting and floated his own Muslim League in the name of the Muslim League 

(Hoti). Furthermore, one another faction of the PML emerged in the name of the Muslim League (Jinnah), when 

Mian Manzoor Watto parted his way with the ML (Chatta). His party was confined only to Okara, and Jehlum 
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districts of the Punjab.28 Similarly, another faction of the PML was founded in 1999 when Ijaz ul-Haq floated a 

political party in the name of the PML (Zia).29 

Flowchart: Fragmentation of the PML (1947-1999) 
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4. Factors and the Fragmentation of the PML: A Critical Analysis 

4.1. The PML and the Military 

The PML, the creator of Pakistan, has been playing in the hands of the military since partition. Many of the leaguers 
by one pretext or the other became a part of the military regime. This is one of the causes of its fragmentation. It is, 

therefore, today one can see a number of PMLs with the tags of the founder’s name. It is appropriate to be noted 

here that political parties which fail to perform their fundamental functions i.e. interest articulation, interest 
aggregation, and policy formation, frequently fall prey to the exploitation of the military bureaucracy.30In Pakistan, 

military dictators launched and helped grow the fragmentation of the political parties for their own needs and vested 

interests. In return, the factions had been rewarded with bounties and kickbacks. It is, therefore, held that a political 

party, which strives to uphold the interests of the individual or a group, is not a party by any definition at all. Such a 
faction or cadre party looks down upon the national interest as valueless and insignificant. Such is the features of the 

political parties of Pakistan where the military dictators funded political parties exclusively for the purpose of 

serving their interests.31The PML, which is often labeled as the Martial League, is no exception to this kind of the 

background of the political parties. In the words of Nawabzada Nasrullah Khan, the PML had been remained the 
handmaiden and slave of the military dictators in the political history of Pakistan and it is an accepted reality that 

slaves and handmaidens are not free in their opinions and actions.32 The PML has been remained as an instrument at 

the hands of all military dictators during their respective regimes. The PML (Convention) during General Ayub 
regime, the PML (Junejo) during General Zia rule, and the PML (Q) during Musharruf regime provided strength and 

support to their respective masters. It has been observed that all the leaguers, who had been united under the banner 

of the PML, suffered from split when their so- called demigods faltered or their bounties upon them no longer 

showered.33 
It is not a matter of surprise that the PML has been remained intact when in power and disintegrated when out of 

power. The PML (Convention) became almost dead in politics during 1970s after the resignation of General Ayub 

Khan. It subsequently assimilated into the PML (United) in the early 1970s. Similarly, the splitting up of the PML 
into the PML (Junejo) and the PML (Fida), later on, renamed as the PML (N) in 1993,  were founded during General 

Zia regime, speaks volumes about the argument.34Most of the leaders of the PML have the support of the military 
behind their political career. Muhammad Khan Junejo came to the power with the help of General Zia ul-Haq who 

thought of him to be the best option to provide the required support to his government. It was, therefore, he was 
nominated the President of the PML founded during General Zia regime and the Chief Ministers of the four 

provinces were nominated as the Vice Presidents of the party. It is important to note that being the Chief Minister of 

the Punjab, Mian Muhammad Nawaz Sharif was made the President of the Punjab Muslim League. After having 

enjoyed the power as the Vice President of the PML of the Punjab chapter, he sought to become the President of the 
party. When the differences between General Zia ul-Haq and Muhammad Khan Junejo cropped up, the way for his 

ardent desire was paved. Mian Muhammad Nawaz Sharif, who had been a Finance Minister in the government of 
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the Punjab in 1981, had the blessings of General Zia ul-Haq who brought him into politics. Later on, he was made 

the Chief Minister of the Punjab by then-Governor of the Punjab, General Ghulam Gilani Khan. He told the 
members that he wanted to see Mian Muhammad Nawaz Sharif as the Chief Minister of the Punjab. It is said that it 

was Nawaz Sharif who welcomed the dismissal of Junejo’s Government. This act made him the favorite of the 

military rulers. This was how he was made the Caretaker Chief Minister of the Punjab. Besides, the establishment 
also tried hard to remove Junejo from the Presidentship of the PML and wanted to place Mian Muhammad Nawaz 
Sharif in his place. In this connection, a meeting of the PML was arranged in Islamabad Hotel on 13th Aug, 1988 to 

remove Junejo. In the meeting, the participants quarreled with one another. The supporters of Junejo and of Mian 

Nawaz Sharif beat one another ruthlessly. This sort of circumstances gave way to emerge factions in the PML. One 

faction of the party was being headed by Fida Muhammad with Mian Nawaz Sharif as the General Secretary, whereas, 
the other one by Muhammad Khan Junejo with Iqbal Ahmad as Secretary General. It is worth mentioning that even the 

sudden death of General Zia ul-Haq on 17th Aug, 1988 did not change the plan hatched out by his successor Ghulam 

Ishaq Khan, and the Chief of Army Staff General Mirza Aslam Baig. They were adamant to execute the plan of the Ex-
President Zia i.e. placing Mian Nawaz Sharif on the top of the PML. This was how he became more powerful than 

Muhammad Khan Junejo even though being the President of the party. In such a scenario, Muhammad Khan Junejo 

made an alliance with Jamiat Ulema-e-Pakistan (JUP) of Maulana Shah Ahmad Noorani and the Tehrik-e-Istiqlal of 

Air Martial Muhammad Asghar Khan (Retired). However, the establishment did not want the vote bank of the PML to 
be divided. Consequently, Muhammad Khan Junejo was pressurized to join the Islami Jamhoori Ittehad (IJI). 

Therefore, reconciliation was made between Mian Nawaz Sharif and Mian Muhammad Khan Junejo. As a result, 

Muhammad Khan Junejo was allowed to continue as the President of the PML. The establishment sought to defeat the 
PPP in the elections of 1988. However, after the death of Muhammad Khan Junejo, the PML split into the PML (Fida) 

and the PML (Junejo) over the differences emerged on the selection of the President of the party. Mian Nawaz Sharif 

became the President of the PML (Fida) and named it as the PML (N). He became the Chief Minister of the Punjab 

with all-out efforts of the establishment. Thus the period of confrontational politics between the PML (N) and the PPP 
commenced.35 

If the history of the PML is analyzed, this becomes clear that the leaguers themselves were engaged in the 

fragmentation of the League. They pursued their personal interests even at the cost of joining hands with the 

military. It is often questioned that it was the PML (Convention) which supported General Ayub regime. Besides, it 
is also debated that it was the PML during 1980s which supported General Zia ul-Haq.36In a nutshell, how the 

factions of the PML were made and had been in support of the military in their respective regimes. This was how the 

PML was one of the reasons to provide room to the political instability in the political history of the state. 
 

4.2. The PML and its Elitist Leadership: 

Despite the fact, the PML worked for the interests of the common Muslims of India, however, it had been remained 

the organization of the Muslims’ elites after the independence.37Thus the PML failed to transform itself into a 
national party on account of its elitist leadership who was mainly divided and devoid of organizational skills. It was, 

therefore, they were unable to perform dual duties i.e. nation-building and state-building. It could be assumed that 

the political instability in the state was caused chiefly on account of the lack of devoted leadership and well-
organized and disciplined political parties.38 Thus the PML is a case in point in this regard. The elitist orientation 

among the leaguers caused rifts and dissentions. When Chaudhry Khaliquz Zaman was chosen as the chief organizer 
of the PML in Feb 1948, the League was organized at city, district and provincial levels. He nominated office-

bearers to the various chapters of the party. It was with the assistance of those office-bearers, he became the 
president of the League. His favors, extended only to his own cronies, gave way to conspiratorial politics. As a 

result, protests, in the various chapters of the League, were destined to emerge. As the President of the party, he had 

to face the criticism of the leaguers. As he had no capability of the leader in true sense, it was, therefore, he 

abandoned the Presidentship of the League after protest by some refugees in front of his house in Karachi. In the 
same way, when Liaqat Ali Khan sworn in as the Chairman of the PML on 8th Oct, 1948, he assumed the charge of 

the President of the League as well as the Head of the government.39This is indicative of the behavior of the elitist 

leadership who used to combine in its person all the authority. This was how ill feelings were allowed to grow 
among the party members. 

In Oct 19, 1948, Liaqat Ali Khan amended the constitution and made his way level to the Presidentship of the 
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League after succeeding Chaudhry Khaliquz Zaman. Liaqat Ali Khan even did not able to deliver the place to the 

League that once it used to enjoy in the eyes of the masses. Besides, his dual charges made the League virtually the 
handmaiden of the government. In addition to, he was also supporting factionalism while favouring his cronies 

against their opponents. He supported Doultana in the Punjab, and Qayum in N.W.F.P. His very act maligned the 

hearts of sincere and devoted workers who left the League in protest and floated their own political parties. The 
Khan of Mamdot, and Pir of Manki Sharif were worth to name among such disheartened workers. Furthermore, 
when Khawaja Nazimuddin became the President of the League after the assassination of Liaqat Ali Khan, it is 

reported to have said that he was the weakest of the Presidents the League ever had. He did not use to take any 

interest in the affairs of the party. Whenever he wanted to take any decision, he never used to take the party into 

confidence. When Governor General Ghulam Muhammad dismissed his government and installed Muhammad Ali 
Bogra, the League had to accept the later as its President without any hue and cry. This was how his irresponsible 

attitude made the League the butt of ridicule.40 Thus the leaguers used to feel no dejection if they changed their 

loyalties to the League. In the same way, the elitist leaderships’ unbearable ways and actions made many think of 
dissentions. The PML remained in power for seven years both at national and provincial level while indoctrinating 

in the people that the League had been founded to rule forever. Moreover, Liaqat Ali Khan tagged all its opponents 

as traitors and enemies of Pakistan. In July, 1954, the League moved a resolution in the Assembly in which ban on 

all other political parties was sought for the next twenty years. Moreover, Liaqat Ali Khan said about the Constituent 
Assembly that the League had more weight than any parliament. It was the strength of Pakistan.  I often used to say 

and even now reinforce my verdict that I am the Prime Minister of the League, I am not the Prime Minister chosen 

by the members of the Constituent Assembly.41 
The PML (Con) was another faction of the PML founded in Oct 1962. The party was mainly consisted of feudals, 

landlords, merchants, and professionals.  The entire work of the party was in control of the few chosen ones. The 

rest of the members of the party had no role at all in the affairs of the party. This gave birth to intra-party conflicts 

and defections which finally divided the party. The conflict was mainly revolving around the issue of succession 
after the death of Khawaja Nazimuddin, the president of the party. Thus the party was finally divided into M.A 

Doultana Group and Qayum Khan Group. Khan Abdul Qayum Khan, later on, transformed its group into a full-

pledge party and named it as the PML (Q). Similarly, many members of the party joined Ayub bloc and accepted 

government appointments. This all could be attributed to the elitist behavior of the party leadership. In the same 
way, the PML (Conv) was a party of landlords and industrialists who not only provided leadership to the party but 

also supported it financially. Although the party was heavily funded, yet it failed to implant itself in the masses. 

Those, who sponsored it, withdrew their support when its heydays came to an end in1969.42 It was difficult for the 
party to remain intact and allowed itself to submerge into the PML (United). Thus it could be easily inferred that all 

the factions of the PML used to have elitist leaderships and their mutual conflicts and feuds rendered them with 

division and re-division. The PML (United), and the PML revived during General Zia regime are examples in this 

regard.  
 

 4.3. The PML and its Ideology 

Ideology plays an important role in keeping a political party intact and provides guidance to its members. In the 
absence of ideology, the members of the party go astray and do not respect the norms and rules. They do not feel shy 

while switching over their loyalties against their own party. In the absence of ideology, the PML had been suffered 
from dissentions and disloyalties on the part of its members whenever they found an outlet for the completion of 

their vested interests. They even did not hesitate either to join the opposite party or float their own one. After the 
existence of Pakistan, it was the PML which wielded powers in the center as well as in the provinces. It was 

unchallenging during its long rule from 1947 to 1954. Despite, having had such circumstances, it had no programme 

for the welfare of the people. Its leaders used to give importance to their personal interests and put aside the national 

interest. Most of their time used to consume in hatching out conspiracies against one another. This sort of attitude on 
the part of the leaguers put the party and democracy at stake which finally paved the way for the formation of many 

political parties in the days to come.43Moreover, it had been suffered from two major weaknesses i.e. lack of clear 

cut socio-economic programme and party organization. Since 1906, the AIML had no well-defined socio-economic 
programme for the Muslims of India except the demand of separate electorate. This demand even was not based on 

any socio-economic philosophy. In the same manner, the PML also did not chalk out a plan of socio-economic after 
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the independence i.e. would Pakistan be an Islamic state, would it be based on sharia, what kind of economic system 

would be implemented here? These and many other questions were not dilated upon by the leaders of the PML. It 
was always, therefore, exploited by non-democratic forces in the absence of vibrant ideology. During General Zia 

regime the Muslim League was a staunch believer in the Islam that he was supporting.44Consequently, binding and 

losing practice had been at work in the PML in order to extend support to the regimes in their respective periods and 
in return, the leaguers were rewarded with bounties and blessings.  
It was easy to pinpoint why the PML (Conv) failed to take its base in the masses. It was exclusively on account of 

having no ideology or a specific programme of its own. Rather it was created to support the programme and policies 

of the regime concerned i.e. General Ayub regime.45Although, it believed in the ideology of Islam sporadically yet it 

also allowed the inclusion of non-Muslims in its fold. Besides, it upheld nationalism, opposed provincial autonomy, 
and strongly supported central government under presidential system. It also made the part of its ideology those 

policies and programme which the military government upheld. In the same way, the faction of the PML (Chatta) 

had different ideological orientation. It was basically believed in the ideology of communalism. It opposed 
vehemently the introduction of progressive social and economic institutions.46 Thus it could be admitted at all hands 

that ideology performs a vital role in welding up a political party cohesively. If there is no ideology, the party 

concerned is likely more prone to factionalism. The various factions of the PML emerged as a result of the absence 

of concrete ideology. Consequently, they had been exploited by the regime concerned. This also provided an 
opportunity to the leaguers to switch their loyalties to the man on the spot and made new political parties exclusively 

for his support inheriting the name of the PML. 

 

4.4. The PML and its Organizational Structure 

It is noted that organized political parties are inevitable for smooth working of democracy. If they are ill-organized, 

they could not perform their due role in the political system.  It is said that the AIML had the tradition of launching 

primary membership. However, it abandoned this tradition when became the All Pakistan Muslim League. Besides, 
it set a precedent for its various factions. The AIML presented a scene of disorganization till 1936. There was no 

well-established coordination between its provincial and central command. The situation at provincial level was 

totally bleak. The leaders of the League had monopoly over the provincial wings of the League. In such 

circumstances, Muhammad Ali Jinnah tried hard to organize it with the help of Allama Muhammad Iqbal. He 
arranged the Bombay Session in 1936 due to this purpose. In this connection, he toured across the country and 

requested the local leaders of the Muslim League to forget their personal differences, and think only in terms of the 

Muslim League. As a result, the Muslim League was organized and transformed into a mass organization due to the 
charismatic leadership of Muhammad Ali Jinnah. That was how it was made the sole organization of the Muslims of 

India.47 Its loose organization was another major weakness of the PML. The PML became the victim of intra-party 

intrigues and conspiracies especially after the death of Quaid-e-Azam. The party leaders used to conspire against 

one another in order to have the leadership of the party in their own hands. Pakistan, being a multi-ethnic polity, 
needed a party which had roots in the masses so that it could be kept integrated. But the PML, after Jinnah, lost the 

popularity and respect among the masses that it previously used to enjoy. Most of the time, the leaguers had to seek 

the support of the establishment in order to wield power. It had to surrender before the Governor General when he 
dissolved the central government in 1953 and appointed Muhammad Ali Bogra as the Prime Minister. In the same 

way, when Governor General again dissolved the Central Assembly in 1954, the PML was not even apprehensive 
over his action. Thus it created an impression among the masses that the PML was pro-establishment and anti-

masses. This break up between the PML and the masses was the result of the poor and weak relation which finally 
gave way to fragmentation of the party in the years to come. During Ayub regime, the PML was in league with the 

military in the name of the PML (Conv). It broke the moment the regime concerned came to an end.  It merged into 

the PML (United) after 1970. Organizationally, the PML (Conv) was weak and loose. The all-powerful President of 

the League was unchallenging while making appointments to the important slots in the party. It is important to note 
that such appointments used to be made not selected. The situation of the party in East and West Pakistan was not 

different as well. Moreover, the party organization suffered from further deterioration in the presence of inter-

regional factionalism. The intra-party factionalism undermined the party in the local elections.48 Similarly, the PML 
revived during General Zia regime, due to weak and loose organization, also suffered from fragmentation after the 
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death of its founder giving birth to the PML (J) and the PML (N). It was all due to the loose organizational structure 

and no roots in the masses.49 
After the achievement of Pakistan, the PML faced with crises and conflicts during 1947-1958. In this span of time, it 

was oblivious to its responsibility of guiding the newly born state through anarchy and problems. It did not have any 

strategy to combat lingual, social, economic, and political problems. Besides, the PML was to organize itself into 
mass party but it was oblivious to all these state of affairs. It had to do dual work i.e. running the state as well as 
organizing itself as a mass party. But with the passage of time, it failed to materialize all these in the presence of 

intrigues and feuds.50Here, it is appropriate to note that Muhammad Khan Junejo was not a politician of national 

stature before his nomination as the Prime Minister who could steer his way through odd circumstances. So it was 

difficult for him to organize the party which otherwise needed a time to grow. He depended heavily for this purpose 
on the Chief Ministers of the respective provinces who failed to organize the party properly due to their hectic 

official routine.51It lacked in discipline and organization due to the presence of disheartened members of the party 

who did not see any chance of their elections to the assemblies.52Therefore, Muhammad Khan Junejo tried his best 
to unite the wings of the party i.e. the PML (Junejo) and the PML (Functional of Pagaro). However, the party was 

faced with potential fragmentation at any point in the time. 

 

4.5. The PML and its Power Struggle  
The political history of Pakistan stands witness to the various factions of the PML. The people who had been 

attached with its factions always used to prefer their personal interest to that of the faction. They welcomed military 

dictators and supporting their governments. General Ayub Khan called a meeting at the house of Akram Khan, a 
seasoned politician, in which many former leaders of the PML participated and established a party in the name of 

Conventional Muslim League in 1962. Chaudhry Khaliq-uz-Zaman and Khan Abdul Waheed Khan were chosen as 

the Chairman and the General Secretary respectively only to attract the general public and the old leaguers. Later on, 

General Ayub Khan became its chairman on 24th Dec, 1963. Many big landlords and leaguers joined the party and 
held important slots. It is noted that the Qayum League supported the central government only that it would help ban 

NAP in Balochistan and resultantly, it would enjoy power in alliance with the PPP and JUI in Balochistan during 

1973. Similarly, the United Muslim League had weak position in the corridors of power having three members in 

the National Assembly and in the Senate respectively. Except in the Punjab Assembly, it had extremely weak 
position in the rest of the provinces. Majority of its members were desirous to join the ruling party. As a result, a 

group of leaguers headed by Khawaja Nazimuddin joined the PPP in 1973 and named this change of loyalties as 

their likeness for the revolutionary programme. In the same manner, on Sep, 1974, ten members of the Council 
Muslim League and one from the Qayum League joined the PPP. After the disintegration of the state in 1971, the 

factions of the League were divided. The Qayum League was supporting the government of the PPP whereas the 

Conventional and Council Muslim Leagues united under the presidentship of Pir Pagaro and formed an alliance with 

other opposition parties known as United Democratic Front (UDF). Later on, the alliance transformed into the PNA, 
which protested against the policies of the PPP, and especially against rigging in the 1977 elections. Thus finally a way 

was paved for another coup d’état in 1977. However, a faction of the Muslim League of Khawaja Khairuddin opposed 

it.53This shows that how Muslim League conspired against one another while making way for power. Moreover, when 
General Zia decided to form the national government, all other political parties consisting of the JUI, the PPP, and the 

MUP (Majlis-e-Ulema-e-Pakistan) opposed this move but majority of the Muslim leaguers joined his government.54 In 
1993, in order to destabilize Nawaz Sharif’s Government, some members were separated from the Muslim League. It 

was those who had Ministries in the centers as well as in the provinces. Hamid Nasir Chatta, Sardar Asif Ahmed Ali, 
Manzoor Watto, and Mir Afzal Khan were prominent among the dissidents of the League. They conspired against the 

government. Besides, they were in league with the PPP and contested the elections held in 1993 from a joint platform. 

The group was named as the ML (Junejo) afterwards.55This all is indicative of how much leaguers had been interest 

oriented and disloyal towards their respective Leagues. In the same way, the Muslim League Qaid-e-Azam during 
Pervez Musharraf’s regime was a breakaway faction of the PML (N). It supported Pervez Musharraf’s regime 
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throughout its rule. 

 

4.6. The PML and Intra-Party Democracy 

There is observed no intra-party elections in any political party of the polity including the various factions of the 

PML except the JI. In majority of the parties, systems of inheritance are in practice and are in the grip of certain 
individuals and families. The mode of elections is not short of royal enthronement. It is due to the undemocratic and 
coercive orientation of the party leadership and of the office-bearers. However, democracy does not mean holding 

and casting of votes only but in truth, it abounds in transfer of power and authority. It has been observed that party 

elections are conducted under the supervision of the Election Commission in civilized society. Besides, party 

workers do choose candidates for general elections. In the USA, real hustle and bustle, one could see at the time of 
the primary elections in which decisions regarding the distribution of the party tickets   are carried out. But in the 

case of Pakistan, the trend is totally different. It is the party leader, who decides about the distribution of tickets. 

Thus tickets are granted on the basis of personal relationship with the leader of the party. Lack of intra-party 
democracy and presence of dictatorship virtually divide the office-bearers and the workers of the party. This sort of 

affairs gives way to dissention that paves the way for floating of a new party.56 

Political parties in Pakistan possess no specific mode for the election of their office-bearers. Richness and family 

background are the only qualifications to be reckoned.57After independence, Hussain Suhrawardy did not agree to 
naming the AIML for Pakistan as the PML on the basis that the name ‘Muslim’ had no more validity. Therefore, it 

might be dropped, and suggested that the AIML be named as Pakistan League. Thus differences were set to crop up 

between the leaguers and him. Finally a stage was set for partition. As a result, he floated his own party Awami 
League.58The leaguers, after the demise of the Quaid-e-Azam, were divided on issues like the form of federalism, 

place of Islam in the constitution, and the question of language. Thus the PML was prone to factionalism. 

Consequently, intra-party conflict created serious problems for the PML and its unity. In 1954, it was defeated in 

East Pakistan by the United Front, an alliance of breakaway splinters. Similarly, the Republican Party was founded 
by some leaguers on account of differences existed among the leaguers. After revival of political parties during 

General Ayub regime, however, some efforts were made to unite the factions of the PML but no leader was prepared 

to leave his own party leadership. Such craze for leadership created distress among the workers and low office-

bearers of the PML. As a result, they either joined other political parties or became inactive in politics.59 
A cleavage set to appear in the ML (Conv) when differences between Zulfiqar Ali Bhutto, Gen Secretary of the ML 

(Conv), and General Ayub Khan surfaced mainly on account of the former displeasure over the policies of the latter 

especially on his foreign policy. Consequently, Zulfiqar Ali Bhutto formed a Forward Bloc in the party. He resigned 
from the cabinet and the party on 8th June, 1966. Afterwards, he formed his own party in the name of the PPP in Nov 

1967.60 Similarly, when differences between General Zia ul-Haq and Muhammad Khan Junejo cropped up on 

certain issues i.e. promotions in military upper brass, investigation of the Ojhri Camp incident, the former dismissed 

the government of the latter on 29th May, 1988. The General’s undemocratic act was not resented by the members of 
the party. Rather they were divided into groups. One was pro-government which was blessed with ministries 

whereas the other one was pro-Junejo. The ML was further disintegrated when the Chief Ministers conspired to 

form the ML of their own in the name of Official Muslim League in their respective provinces.61 On one hand, the 
Chief Ministers tried their best to remove Muhammad Khan Junejo from the presidentship of the PML, while, on the 

other hand, Pir Pagaro announced to revive his own Muslim League once again as the ML (Functional). This was 
how the PML was drawn into tug of war. Pir Pagaro settled permanently in Lahore criticizing leaguers as well as 

Junejo and Nawaz Sharif. Nawaz Sharif tried his best to make agree Junejo for meeting with General Zia ul-Haq so 
that anarchy within the PML might be ended but Junejo had been considering the meeting as a political suicide. The 

General Council of the PML unanimously held the verdict that Nawaz Sharif and Junejo should work together. The 

joint meeting of the PML, sometime later, was held on 13th Aug, 1988, at Islamabad Hotel. In that meeting the 

supporters of Junejo and of Nawaz Sharif fought as a result of the differences. Begum Nusrat Bhutto was reported to 
have said that those who threw chairs upon each other in the meeting of their party hope for free and fair elections 

could not be held from them.62Thus politics of authoritarianism, confrontation were given air within the PML while 

promoting undemocratic culture within which was finally dramatized into political instability and the failure of 
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democracy at the cost of its own division and re-division. 

 

4.7. The PML and its Popular Base  

The basic problem with the political parties of Pakistan is that after coming into power, they become dysfunctional 

both at organizational and public level and contacts between the party and the general public seem a cry in 
wilderness.  When they become unpopular, the non-democratic forces exploit their weaknesses and keep them out of 
the power corridors. It is impossible a political party could be able to take roots in the masses without having strong 

ideology, organizational structure, and popular but virtuous leadership. In Pakistan, all political parties are devoid of 

the given prerequisites.63The various break away factions of the PML could not be commonly referred to as catch-

all-parties64 as none of them enjoys full mass back up. As the time went on, the PML lost its prestige and honor 
among the masses. The political scene in the Punjab was bleak. As a result, M.A Jinnah dismissed the Punjab 

Assembly in 1949 on the ground that the Chief Minister Iftikhar Hussain Khan did not use to take any interest in the 

affairs of the government as well as of the party and appointed Sardar Abdul Rab Nishtar as the Governor of the 
province. Similarly, the political situation in Sind was also worth mentioning as the people of the province started 

raising the slogan ‘Sind for Sindhis’. Although the people of the province actively participated in the Freedom 

Movement but on account of the policies of the PML, they wanted a separate existence. The status of the PML in 

Balochistan was not also concrete. The party, although, promised to develop the province politically, economically, 
and socially yet it could not deliver the pledges made. It did have branches across the province but they all were ill-

organized. In 1950, Qazi Isa and Qazi Musa with the permission of the central government did their best to revive 

the PML. But realistically speaking, they were not sincere towards the revival of the party. They wanted only to 
consolidate their own position across the province. The PML also did not enjoy the support of the people of the East 

Pakistan. It was mainly due to its policies. As a result, in Jan 1949, the members of the Muslim League floated their 

own party in the name of Awami Muslim League under the leadership of Maulana Abdul Hamid Bashani. In 1955, it 

dropped the word Muslim from its former name and became Awami League. It is worth mentioning that the former 
leader of the PML Hussain Suhrawardy played an important role in the formation of the Awami League. In early 

1950s, the PML was faced with deepening crises of disintegration. Thus the PML was bent upon losing its 

popularity due to its undemocratic policies which paved the way for its formal cleavage. The cleavage was formally 

surfaced in 1958, when Ayub Khan introduced his own party, Conventional Muslim League dividing the PML into 
the ML (Conv) and the ML (Con).65After making necessary changes to the constitution of the PML (Conv) in Dec 

1963, General Ayub Khan announced that ministers would not be allowed to enjoy dual positions both as a minister 

as well as an office-bearer. His words failed to exert any bearing on the ministers because they not only used to 
enjoy their ministries but also hold important party positions. Such state of affairs gave birth to despondency among 

the party workers who wielded no powers and influence in the party. It was one of the reasons that the party failed to 

hold footing in the masses. Moreover, a large number of elites joined the PML (Conv) after the removal of EBDO 

on 31st Dec, 1966. They joined it chiefly on the ground that it belonged to the ruling junta as well as to avoid the 
suppression of the regime. Those who joined the PML (Conv) were Qazi Muhammad Isa, Sahibzada Hasan 

Mahmud, Maula Bakhsh Soomro, Alamdar Hussain Gilani, Qazi Muhammad Wassan, Syed Khair Shah, and Arbab 

Noor Muhammad. Many among them had been awarded with ministries at national and provincial levels. It was, 
however, said that the inclusion of the elite in the party did not help it take roots among the masses. Besides, the 

feudal generous funding to the party also disheartened the workers of the party because they did not see any future 
for themselves in the party. They not only exploited the ruling regime for their vested interests but also acquired 

important positions in the party. Moreover, the party lavish spending on publicity and invention of novel kind of 
enrollment did not save it from intra-party conflicts. According to the new scheme of enrollment, anyone who 

enrolls fifty members would become automatically a councilor. So the leaguers filled the membership forms of the 

party with fake names only for the purpose of becoming a councilor. Thus this created a gap between the haves and 

the haves-not. Several steps were taken to organize the party but intra-party conflicts kept on to rise. As a result, it 
was seriously suffered from faction both in West and East Pakistan. In such state of affairs, when the workers of the 

party asked General Ayub Khan to lead the party, he showed cold shoulder and said that he was not a politician and 

politics was not in his veins.66Similarly, the PML revived during General Zia regime mainly consisted of those 
whose positions in the masses were weak. Its main function was to provide strength and support to the ruling 

regime.67Moreover, it was said that the PML (Junejo) was the handiwork of the bureaucracy without having any 
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roots in the masses. Besides, it was often used to be called as the test tube baby of bureaucracy.68As the factions of 

the PML had no roots in the masses, it was, therefore, prone to fragmentation the moment the hand behind their very 
existence was drawn. In the 1990s, the PML (N) and PML (Q) during Pervez Musharraf’s regime too had no mass 

support in the real sense. 

  

5. Conclusion 
The PML was the offshoot of the AIML. It was the only representative organization of the Muslims of India. It 

spearheaded the Freedom Movement in order to achieve a separate homeland for the Muslims of India. It succeeded 

to achieve Pakistan on 14th Aug, 1947 after a long struggle. But unfortunately, the PML, soon after the demise of the 

Quaid-e-Azam, suffered from internal conflicts and feuds and divided into many factions. For this state of affairs, 
the leadership of the PML was responsible. They failed to transform it into a vibrant and organized political party. 

The failure was mainly centered on personal interest, lack of democratic norms within the party, lust for power, role 

of military, and its feudal leadership. The first ever break up the party experienced in 1949 when Maulana Bashani 
floated a new Muslim League in the name of Awami Muslim League on account of certain differences with the 

League. During 1950s, most of the leaguers due to their personal interests as well as the policies of the League gave 

birth to United Front (UF) and the Republican Party. The clear cut cleavage in the PML surfaced when it was 

formally divided into the PML (Conv) and the PML (Con). The PML (Conv) extended full support to the military 
regime and received bounties and rewards in return. When the regime came to an end, the leaguers started giving up 

their loyalties.  In 1970s, some factions of the League were united but they suffered from fragmentation on account 

of their personal interests. Besides, one could see many factions of the League during 1970s. Similarly, the PML 
during General Zia regime was founded out of sheer purpose of providing strength to the regime. It also suffered 

from fragmentation after the death of the founder. It divided into the PML (Jinnah) and the PML (N). In a nutshell, 

the bottom line of the paper is that the PML remained intact till independence but it fragmented afterwards giving 

birth to many Leagues. Moreover, being the handmaiden of the military, its elitist leadership, lack of intra-party 
democracy, its lust for powers, its loose organization, personality clashes among the leaguers, its weak roots in the 

masses, lack of specific ideology, and coercive behavior of its office-bearers are the reasons reckoned with the 

fragmentation of the PML and its factions. 

 

REFERENCES 

 

 Afzal, M, Rafique, Political Parties in Pakistan: 1947-1958, Islamabad: NCHCR, 1976. 

 Barki, Shahid, Javid, and Carriage Baxter, Pakistan under Military Rule, London: Vanguard Pub, 1991. 

 Baxter, Graig, Yojendra.K.Malik, Charles H. Kennedy, and Robert.C.Oberst, Government and Politics in 

South Asia, Lahore: Vanguard Publishers, 1988. 

 Callerd Keith, A Political Study of Pakistan, London: the Oxford University Press, 1957. 

 Chaudhry, G, W, Pakistan: Transition from Military to Civilian Rule, England: Scorpion Publishing Ltd, 

_______. 

 Chaudhry, G, W, The Emergence of Pakistan, Lahore: United Publishers, 1988. 

 Fukui, Haruhiro, Political Parties of Asia and the Pacific, England: Greenwood Press, 1985. 

 Jahan, Rounaq, Pakistan: Failure in National Integration, Dacca: Dacca OUP, 1973. 

 Khan, Mazhar, Ali, Pakistan: The Barren years, Karachi: the Oxford University Press, 1998. 

 Mahmood, Dr. Safdar, Pakistan: Political Roots and Development (1947-1999), Karachi: Oxford   

University Press, 2000. 

 Mahmood, Prof. Khalid, Pakistan Political Scene: 1984-1990, Lahore: Rohtas Pub, 1990. 

 Neufeldt, Victoria, Webster’s New World College Dictionary, New York: Simon & Schustr Com, 1970. 

 Rizvi, Hassan, Askari, Military and Politics in Pakistan: 1947-1986, Lahore: Progressive Publishers, 1974. 

 Sharan, Dr. P, Government and Politics of Pakistan, New Delhi: Metropolitan, 1983. 

 Tansey, Stephend & Nigel Jackson, Politics: The Basics, New York: Routledge, 2008. 

 Taqiuddine, Hafiz, Pakistan ki Siyasi Jamaatain aur Tehrikain, Lahore: Classical Pub, 2003. 

 Thund, Mehir, Noor Muhammad Muslim League ki Soo Sall: Sadi ki Mukhtasar Tharikh, Pakistan: Loke 

                                            
68Mazhar Ali Khan, Pakistan: The Barren Years, Karachi: Oxford University Press, 1998, p.596. 

345 



Khan and Amin, 2017 

 

 

Publishers, 2001. 

 Waseem, M, Politics and the State in Pakistan, Karachi: Progressive Pub, 1989. 

 Younus, Salim, Siyasi Ithehad aur Pakistani Siyasath per unke Asarat: 1947-1990, Lahore: Jang Pub, 

1993. 

 Yuri, Ponsmurev, The Muslim League of Pakistan: 1947-1977, Lahore: People Pub, 1986. 

 ____, “Habib Ullah Khan’s statement”, Dawn, 22 Oct, 1962. 

 Abdali, Masood, “Partiyaon main Jamhooriath kuaon nahi”,the Daily Nawa-i-Waqat, 2nd Jan, 2011. 

 Ghauri, Muhammad, Bilal, “Muslim League Internet”, the Daily Mashriq, 4th June, 2010. 

 Ghazi, Gharib, Ullah, “Pakistan ki Khaliq Muslim League kai Jammato mein Taqseem”, Sunday Magazine, 

the Daily Awsaf, 17 Oct, 2010. 

 Griffth, Sir, Percival, “Latest Development in India and Pakistan”, Asian Review, April, 1964. 

 Hussain, Zaiba, “Siyasi Jamthain aur Jamoohriath”, the daily Nawa-i-Waqt, 1st Jan, 2011. 

 Murshed, S, Iftikhar, “In Memory of Fazal Haq”, the News, 27th April, 2011. 

 Ullah, Dr. Inayat, “Pakistani Generals aur Seyasi Jamathain”,The Daily Mashriq, 30th Oct, 2010. 

 Yousuafzai, Aqeel, “Siyasi Partian, Media aur Bacha Khan ka khath”, The daily Mashriq, 16th Nov, 2010. 

 __, Democracy and Crisis of Political Parties, http://kinzuleman.blogspot.com/2011/06/democracy-crisis-

of-political-parties-htm/, retrieved on 5th Dec, 2011. 

 __, PML History, pml history, http//www.pml.org.pk/details, retrieved on 6th Oct, 2010. 

 ____, Challenges to Democracy in Pakistan, __, http://www.bukisa.com/articles, retrieved on 5th Dec, 

2010. 

 ____, pmln, ______, http://www.pmln.org.pk/action, retrieved on 5th Oct, 2010. 

 _______, PML History, http://www.pml.org.pk, retrieved on 20th Dec, 2010. 

 Nafees, Amir, Muslim League: the Essential Part of Ruling Elite in Pakistan, the Post, 8th July, 2008, 

http://www.opf.blog.com/2996/muslimleague-%E2, retrieved on 5th Dec, 2010. 

 Zaidi, Hussain,Why Muslim League is Prone to Breaks up, ____, 

http://www.dawn.com/wps/wcm/cmnul/dawn.content-library, retrieved on 24th Dec, 2010. 

 ____, Awami League, http://prr.hec.gov.pk/Chapters/277-4.pdf, retrieved on 24th March, 2012. 

 ____, Political Parties and Political Development in Punjab (1993-1999), 

http://prr.hec.gov.pk/Chapters/778s-5.pdf, retrieved on 24th March 2012. 

 Ashraf Mumtaz, Pakistan Muslim League, in, The Political Parties in Pakistan, Karachi: Royal Books, 

2002, p.102. 

 http://kinzuleman.blogspot.com/2011/06/democracy-crisis-of-political-parties-html, retrieved on 3rd Feb, 

2011. 

 _____,http://www.thefreedictionary.com/Catch-all+party, retrieved on 2nd Dec, 2o10. 

 

346 



 

 

 

 
 

Manuscript Submission: 

Send your manuscript with attachment by mailing it to info@textroad.com,  textroadjournals@gmail.com along with 

covering letter. 

Manuscript Preparation: 

 * Title 

 * Author names and addresses 

 * Abstracts (Not more than 300 words) 

 * Key words 

 * Introduction 

 * Materials and Methods 

 * Results and Discussions  

 * References (Use numbering in the text instead of full references). 

    Give full references at the end of the file 

 * Photographs should be of high quality (Minimum 300-600 dpi) 

 * Graphs should be in clearly visible form so that it may become easy to redraw 

* The manuscript must be submitted in MS-WORD file format. 
 

 
INSTRUCTIONS TO AUTHORS 

Submission 

Submit manuscripts as e-mail attachment to the Editorial Office at:  

 textroadjournals@gmail.com or info@textroad.com along with covering letter.   A manuscript number will be mailed to the 

corresponding author same day or within 48 hours. The authors may also suggest two to four reviewers for the manuscript (JBASR 

may designate other reviewers). There is no page limit. The submitting author takes responsibility for the paper during submission 

and peer review.  

Terms of Submission 

Papers must be submitted on the understanding that they have not been published elsewhere (except in the form of an abstract or as 

part of a published lecture, review, or thesis) and are not currently under consideration by another journal. The submitting author is 

responsible for ensuring that the article's publication has been approved by all the other coauthors. All enquiries concerning the 

publication of accepted papers should be addressed to editor@textroad.com. 

Review Process 

All manuscripts are reviewed by an editor and members of the Editorial Board or qualified outside reviewers. Decisions will be made 

as rapidly as possible, and the journal strives to return reviewers’ comments to authors within one or two weeks. The editorial board 

will re-review manuscripts that are accepted pending revision. It is the goal of the JBASR to publish manuscripts within 4 weeks after 

submission. 

 Style of Manuscripts 

Manuscripts should be written in clear, concise and grammatically correct English (with 10 font size and Times New Roman font style) 

so that they are intelligible to the professional reader who is not a specialist in any particular field. Manuscripts that do not conform to 

these requirements and the following manuscript format may be returned to the author prior to review for correction. The entire 

manuscript, including references, should be typed single spaced on one side of the paper. All pages should be numbered 

consecutively in the bottom centre starting from the title page. The manuscript should be presented in the following order.  

Title and Authorship Information 

The title should be a brief phrase (capitalize first letter of each word in the title) describing the contents of the paper. The Title Page 

should include the authors' full names and affiliations, the name of the corresponding author along with phone, fax and E-mail 

information. Present addresses of authors should appear as a footnote. 

Abstract 

All manuscripts should not exceed 250-300 words and should describe the scope, hypothesis or rationale for the work and the main 

findings. Complete sentences, active verbs, and the abstract should be written in the past tense. Standard nomenclature should be 

used and abbreviations should be avoided. No literature should be cited. 

Keywords 

Key words (5-7 words) should be provided below the Abstract to assist with indexing of the article. These should not duplicate key 

words from the title.  

Introduction 

This section should include sufficient background information, provide a clear statement of the problem, the relevant literature on the 

subject, and the proposed approach or solution. The aims of the manuscript should be clearly stated. The introduction should not 

contain either findings or conclusions. It should be understandable to colleagues from a broad range of scientific disciplines. 

INSTRUCTION TO AUTHORS 



Materials and Methods 

This should be complete enough to provide sufficient detail to allow the work to be repeated by others. However, only truly new 

procedures should be described in detail; previously published procedures should be cited, and important modifications of published 

procedures should be mentioned briefly. Capitalize trade names and include the manufacturer's name and address. Subheadings 

should be used. Methods in general use need not be described in detail. 

Results 

Results should be presented in a logical sequence in the text, tables and figures; repetitive presentation of the same data in different 

forms should be avoided. The results should not contain material appropriate to the Discussion. It should be written in the past tense 

when describing findings in the authors' experiments. Results should be explained, but largely without referring to the literature.  

Discussion 

The discussion should consider the results in relation to any hypotheses advanced in the Introduction and place the study in the 

context of other work. Results and Discussion sections can be combined.  

Conclusions 

If an optional conclusion section is used, its content should not substantially duplicate the abstract. 

Acknowledgment 

The acknowledgments of people, grants, funds, etc should be brief.  

References 

Bibliographic references in the text appear like [1, 2, 5, 6], using square brace in superscript. References should be numbered 

consecutively, with style: 

Journal paper:  

1. Hadjibabaie, M., N. Rastkari, A.Rezaie and M. Abdollahi, 2005. The Adverse Drug Reaction in the Gastrointestinal Tract: An 

Overview. Intl. J. Pharmacol., 1 (1): 1-8.  

 

Books: 

1. Daniel A. Potter, 2002. Destructive turfgrass insects: Biology, diagnosis and control. Wiley Canada Publishers, pp: 24-67. 

Chapters in Book: 

1. Bray R.A., 1994. The leucaena psyllid. In: Forage Tree Legumes in Tropical Agriculture (eds R.C. Gutteridge and H.M. Shelton) pp. 

283–291. CAB International, Oxford. 

Titles of journals should be given in full. ‘In press' can only be used to cite manuscripts actually accepted for publication in a journal. 

Citations such as ‘manuscript in preparation' or ‘manuscript submitted' are not permitted. Data from such manuscripts can only be 

mentioned in the text as ‘unpublished data'. 

A Report:  

1. Makarewicz, J.C., T. Lewis and P. Bertram, 1995. Epilimnetic phytoplankton and zooplankton biomass and species composition in 

Lake Michigan, 1983-1992. U.S. EPA Great Lakes National Program, Chicago, IL. EPA 905-R-95-009. 

Conference Proceedings:  

1. Stock, A., 2004. Signal Transduction in Bacteria. In the Proceedings of the 2004 Markey Scholars Conference, pp: 80-89.  

A Thesis:  

1. Strunk, J.L., 1991. The extraction of mercury from sediment and the geochemical partitioning of mercury in sediments from Lake 

Superior, M. S. thesis, Michigan State Univ., East Lansing, MI. 

Tables and Equations 

Tables and equations should not be submitted in a format exceeding the A4 page size (in portrait form). All tables should be 

embedded within the manuscript, and must be captioned and numbered sequentially. Each table should be on a separate 

page, numbered consecutively in Arabic numerals and supplied with a heading and a legend. Tables should be self-explanatory 

without reference to the text. 

Figures / Illustrations / Photographs 

Graphics should be supplied as high resolution (at least 300-600 dp.i.) electronic files. Digital images supplied only as low-resolution 

print-outs cannot be used. Graphs, diagrams, chromatograms, photos, etc. should be prepared as clear, original positives, suitable 

for reproduction. All figures should be embedded within the manuscript, and must be captioned and numbered 

sequentially. 

Proofs 

Proofs will be sent via e-mail as an Acrobat PDF file (e-mail attachment) and should be returned within 3 days of receipt. Page proofs 

are considered to be the final version of the manuscript. With the exception of typographical or minor clerical errors, no changes will 

be made in the manuscript at the proof stage.   

Check List 

We recommend that you ask a colleague to read over your paper prior to submission to ensure it is of a high standard and conforms 

to a high level of scientific writing.  

 

Before submission of your manuscript, please check that: 

• All references cited in the text are included in the reference section.  

• All figures and tables are cited in the text.  

• Figures are at least 300 d.p.i.  

• The pages are numbered. 



 

 

 

 

 

Journal of Basic and Applied Scientific 

Research  

 

Journal of Social Sciences and Humanity 

Studies  

 

Journal of Basic and Applied Chemistry  

 

Journal of Basic Sciences and Applied 

Research 

 

Journal of Applied Environmental and 

Biological Sciences 

 

Journal of Computer Sciences and 

Communication 

 

 Journal of Pharmaceutical and Biomedical 

Sciences  

 

Journal of Engineering and Higher 

Technology 

 

 Journal of Agriculture and Food 

Technology 

 

Current Economics and Management 

Research 

 

 
Copyright © 2017, TEXTROAD. All Rights Reserved. 

TEXTROAD Publishing Corporation 

                    Copyright © 2018, TEXTROAD Publishing Corporation 
 

http://textroad.com/Old%20version/Basic%20and%20Applied%20Scientific%20Research-Scope.html
http://textroad.com/Old%20version/Basic%20and%20Applied%20Scientific%20Research-Scope.html
http://textroad.com/Old%20version/Journal%20of%20social%20sciences%20&%20humanity%20studies.html
http://textroad.com/Old%20version/Journal%20of%20social%20sciences%20&%20humanity%20studies.html
http://textroad.com/Old%20version/Basic%20and%20Applied%20Chemistry-Scope.html
http://textroad.com/Old%20version/Journal%20of%20basic%20sciences%20&%20applied%20research.html
http://textroad.com/Old%20version/Journal%20of%20basic%20sciences%20&%20applied%20research.html
http://textroad.com/Old%20version/Applied%20Environmental%20and%20Biological%20Sciences.html
http://textroad.com/Old%20version/Applied%20Environmental%20and%20Biological%20Sciences.html
http://textroad.com/Old%20version/Journal%20of%20computer%20sciences%20and%20communication.html
http://textroad.com/Old%20version/Journal%20of%20computer%20sciences%20and%20communication.html
http://textroad.com/Old%20version/Pharmaceutical%20and%20Biomedical%20Sciences-Scope.html
http://textroad.com/Old%20version/Pharmaceutical%20and%20Biomedical%20Sciences-Scope.html
http://textroad.com/Old%20version/Journal%20of%20engineering%20&%20higher%20technology.html
http://textroad.com/Old%20version/Journal%20of%20engineering%20&%20higher%20technology.html
http://textroad.com/Old%20version/Agriculture%20and%20Food%20Technology-Scope.html
http://textroad.com/Old%20version/Agriculture%20and%20Food%20Technology-Scope.html
http://textroad.com/Old%20version/current%20economics%20and%20management%20research.html
http://textroad.com/Old%20version/current%20economics%20and%20management%20research.html

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48

