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ABSTRACT 
 
This study was conducted to identify the factors affecting the application of ICTs in agricultural higher education in Tehran. 
A questionnaire was developed as data gathering tool and data collected from 230 students. The ordinal factor analysis was 
used and the results showed the classification of the factors into six latent variables. The variables were classified in policy, 
technical, social, financial, educational and human factors. The results revealed that these factors explained about 68 percent 
of variances in the perception of respondents about factors affecting the application of ICTs in agricultural higher education. 
KEY WORDS: Higher education, Information and communication technology, Agriculture, Application. 
 

INTRODUCTION 
 

During the last two decades, the world witnessed an unprecedented growth in area of Information and Communication 
Technology (ICT). The term Information and Communication Technologies (ICTs) has been described as the collection, 
storage, processing, disseminating and use of information [2]. ICTs include technologies and methods for storing, managing 
and processing information (e.g. computers) and for communicating information (e.g. email, the web) [1]. 

Nowadays, ICTs are very important to meet up the challenges and they also are learning tools in education lines. 
Information technology has changed many things in the world [3]. Generally, various studies approve the impact of ICTs on 
the educational process [4,5,6,7]. 

Perhaps the most obvious advantages of ICTs based learning such as web-based instruction are dynamic interaction 
and flexible schedule. In terms of dynamic interaction, the web-based instruction presents an enormous amount of 
information through various interconnections that offer students a rich exploration environment [8].  

The efficacy of ICT as an effective tool to reduce wastages and meet present challenges in higher education sector 
cannot be over-emphasized. It can be used to encourage planned processes; required data and available information can be 
stored, retrieved and used to reach policy decisions. ICT is promoting fundamental changes on how to teach and learn. 
Barriers of time and place are tumbling as technology introduces new choices and opportunities. ICT serves as an enabler in 
better management of complex information flow and integrating towards effective policy formulation and planning for the 
maximization of human capacity and potential [9].  

In terms of agricultural education, ICT can play an important role in facilitating students to acquire knowledge. 
However, the promise has yet to be realized due to the lack of connectivity and accessibility to this service. Therefore, it is 
necessary to remove the impediments in developing and providing basic infrastructure to enable the spread of ICT.  

There are very important problems that hinder the growth of new information and communication technologies in the 
developing countries. In any developing country, political, economic, cultural, technological, human and administrative 
factors can play major roles in the growth of information and communication technologies. The growth and application of 
new ICTs in the field of distance education in developing countries is fraught with immense difficulties [10].  

Many studies have identified important factors in affecting the application of the ICTs in an education system 
[2,11,12,13,14,15,16]. Some factors affecting the sale based on the results of this research are as follows:  

1- Providing the necessary software and hardware infrastructures 
2- Existence of appropriate organizational environment and culture 
3- Technological factors and accessibility to them  
4- Program planning and applying a good management 
5- Existence of enough experts and skillful human resources  
6- Economic factors 
7- Preparing appropriate content and course materials  
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8- Political factors  
9- Technical factors  
10- Characteristics of learners and teachers  
11- Providing necessary equipment  
12- Peoples' familiarity with ICT and their attitudes towards it  
13- Psychological factors related to learners and teachers  
14- Conducting workshops and  educational courses 
The development of an ICT based system for educational systems faces challenges and obstacles. Education systems 

in fulfilling their tasks face several challenges in application of ICT. Potential challenges are lack of training for instructors; 
lack of good and skillful trainers; poor infrastructure; financial constraints; high start-up costs, infrastructural obstacles; 
poor connectivity; rugged hard wares; high cost of buying and maintaining hardware and software and legislative, policy 
and regulatory impediments. Some of the challenges in designing an ICT system [17,18,19,20,21] are: Cultural conflicts and 
high costs, Incompatibility of information infrastructure, incompatibility of learning style, complexity of e-learning course 
production, lack of intellectual property protection, Lack of governmental policies, infrastructure  and skills in using ICT 
tools, Inaccurate definition of special skills, Lacking part of informal social interaction and face to face contact of traditional 
training, Hands-on component which needs face to face training, Lack of IT infrastructure, lack of governmental and 
cultural Support, corporate attitude that does not value training. 

 The purpose of this study was to assess factors affecting the application of ICTs in agricultural higher education 
system of Iran. The specific objectives were to identify the:  

 Personal characteristics of graduate students in colleges of agriculture in Tehran  
 Evaluating level of familiarity of graduate students with ICTs 
 Factors affecting the application of ICTs in agricultural higher education system. 

 
MATERIALS AND METHODS 

 
A series of in-depth interviews were conducted with some senior experts in the Ministries of Agriculture and 

Education to design the questionnaire. A questionnaire was developed based on these interviews and previous literatures. 
The questionnaire included both open-ended and fixed-choice questions. Open-ended questions were used to gather 
information not covered by the fixed-choice questions, and to encourage participants to provide feedback.  

A pilot study was conducted with 30 students that were not included in the sample population to determine the 
reliability of the questionnaire for the study. Computed Cronabch’s Alpha coefficient was 0.83 which indicated high 
reliability of the questionnaire. 

The statistical population of this study consisted of all graduate students in three colleges of agriculture in the City of 
Tehran (N=1365). Based on the Cochran's formula, a sample of 230 students was selected using the stratified random 
sampling method. The data collected by interviewing the students and analyzed by using ordinal factor analysis technique. 
The last version of the statistical software, named LISREL 8.8 can handle such analysis. Briefly, we used: 1) Goodness of 
fitness which its null hypothesis indicates that the model is valid (we prefer to accept the null hypothesis, i.e., p-value> 
0.05); 2) RMSEA (Root Mean Square Error of Approximation) which takes into account the error of approximation in the 
population and asks “How well would the model fit the population covariance matrix if it were available?” (p-value less 
than 0.05 indicates good fit, and higher than 0.08 represents reasonable errors of approximation in the population). 
 

RESULTS 
 

Table 1 summarizes the demographic profile of respondents. According to the results, over half of the respondents 
(53%) were female and the rest (47%) were male. The average age of the respondents was about 26 years. The majority of 
the respondents (83%) were single and only 17% were married. Based on the results, the period of students' work 
experience ranged from 1 to 9 years (5 years, in average).  

 
Table 1- Demographic profile and descriptive statistics of students 

Age Mean= 26 S.D= 1.45 

Gender Male= 47% Female= 53% 

Marital Status  Single= 83% Married= 17% 

Work experience Mean= 5 S.D= 2.74 

Familiarity with ICTs Mean= 3.84 S.D= 0.96 

 
According to a five-point Likert scale, the amount of respondents' familiarity with ICTs was 3.84 in average. As 

shown in Table 2 a small percentage of the respondents (16.1%) had very low and low familiarity with ICTs.  Also the most 
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of respondents (56.5%) indicated their familiarity with ICTs at moderate level. While 27.4% of agriculture students were 
familiar with ICTs at high (22.2%) and very high (5.2%) levels.  

 
Table 2-Level of familiarity of students with ICTs 

Level of familiarity with ICTs Frequency Percent Cumulative percent 

Very low 13 5.7 5.7 

Low 24 10.4 16.1 

Moderate 130 56.5 72.6 

High 51 22.2 94.8 

Very high 12 5.2 100 

Total 230 100  
Mean= 3.84 S.D= 0.96 

 
In this study, factor analysis was used in order to determine the factors affecting the application of ICTs in agricultural 

higher education system. The main objective of this technique is to classify a large number of variables into a smaller 
number of factors based on relationships among the variables. The basic idea of factor analysis is to find a set of latent 
variables that contain the same information. The classic factor analysis assumes that the both observed and the latent 
variables are continuous variables. But, at practice, the observed variables are often ordinal. According to the findings, six 
factors namely, policy (13.93%), technical (12.76%), social (12.14%), financial (11.02%), educational (9.40%) and human 
(8.83%), explain 68.08 percent of total variances of factors affecting the application of ICTs in agricultural higher education 
system. 

 
Table 3- Classification of factors by using Ordinal Factor Analysis 

 
As the Table 3 portrays, the first factor accounts for 13.93% percent of variances and 5 variables were loaded 

significant. A relevant name for this loading pattern is “policy”. The second factor is associated mostly with the variables 
related to technical aspects; thus this factor can be named as “technical factor”. This factor represents 12.76 percent of the 
total variances. The name assigned to the third factor is “financial factor”. This factor represents 12.14 percent of the total 
variances of factors affecting the application of ICTs in agricultural higher education system. Finally, the fourth (social), 
fifth (educational) and sixth (human) factors represent 11.02, 9.40 and 8.83 percent of the total variances, respectively 
(Table 3).  

According to the results shown in Table 4, the small value of root mean square error of approximation (RMSEA) 
verifies the fitness of the model. Also the goodness of fit index (GFI) tells us that the model is a reasonably good-fitting 
model.  

Table 4- GFI and RMSEA of the model 
Test Statistic of test (p-value) 

GFI 612.0196 (0.19) 
RMSEA 0.190 (0.021) 

Factor Name Variables % of variance  Cumulative % 

Policy 

Design the new agricultural educational system adaptable with ICT; 
Define the new educational strategies, standards and approach relevant 
to ICT; Define strategic vision in development of ICT; Change in 
regulatory structure and current national legislation related with use of 
ICT in agricultural educational system; Adequate regulatory 
environment 

13.93 13.93 

Technical 
Appropriate infrastructure; Technical support; Providing necessary 
equipments; Development of Persian Web Sites; Improved 
telecommunication systems; High bandwidth 

12.76 26.69 

Financial 
Allocating financial resources for buying hardware and software; 
Lowering the cost of access to internet; Financial assistance to low 
income students to use ICT 

12.14 38.83 

Social 
Equal access to internet for all students; Change the negative attitudes 
about ICT; Informing students about advantages and disadvantages of 
ICT 

11.02 49.85 

Educational 
Establishing a dynamic educational environment for using ICT; 
Changing the curriculum relevant to ICT; Supporting Students in 
research about ICT; Adapting the educational contents with ICT 

9.40 59.25 

Human 
Increase the knowledge and skills of students; Ability of instructors in 
using ICT; Hiring experienced experts to maintain and support system; 
Experience of instructors in using ICT 

8.83 68.08 
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DISCUSSION 

 
ICT has tremendous potential to help educate population in Iran and it is evident now that it will change the way 

people live, work, and learn. Innovative technologies and applications need to be developed that cater specifically to the 
needs of learners. The financial burden in developing ICT is mainly on the governments and it is important to help and 
introduce NGOs and private sector to participate in developing ICTs.  

However a large portion of the population in Iran has yet to benefit from this technological revolution. Government of 
Iran and related organizations need to provide training in operation and maintenance, raise the awareness of learners about 
the benefits of ICT and address the policy issues which impact on ICT usage. The issue is not only the access to technology, 
but it is equally critical to provide training, tools and guidance to make students aware of what technology can do for them, 
and what they can do with technology. 

The study started by presenting data on students’ familiarity with ICTs. Most of respondents were familiar with ICTs 
education at moderate level. More than 83 percent of survey respondents indicated that they had moderate and high 
familiarity with ICTs. 

As the ordinal factor analysis showed, factors were categorized into six factors, policy, technical, financial, social, 
educational and human factors. Based on the findings, policy factors are the most important issue which echoes that of 
Surry (2002) and Sun et al. (2008) [13,16]. Distance education initiatives must carefully work under policies of 
governments.  

Technical factors are always potentially troublesome in the application of ICTs. Flor and Hazelman (2004) stated an 
educational institution has to overcome technical challenges along with human, policy, financial, and social challenges as 
main constraints to apply ICTs [22]. The importance of technical factors was also pointed out by several authors such as 
[12,13,14]. This observation reflects the fact that more attention should be paid to provide appropriate hardware and 
software. 

The findings about financial factors are in accordance with those of Stribhadung (2006) which shows the cost of 
buying and maintaining the system would affect the application of ICT. The payment of system's expenses, such as buying 
and maintaining equipments, plays an important and critical role in the efficiency of the system. Olugbenga et al. (2006) 
stated that online learning have been found to be costly at the initial stage and gradually become cheaper due to economic 
scale [23]. In this regard, policy makers must be informed that the online learning would be cost effective in the long term 
instead of looking at short term benefits.    

The findings also reflect an important fact that positive attitude, knowledge and skill of experts directly impact the 
application of ICT. This is in corroborating with the findings of Lynch (2002) [24]. Handling of new technology needs 
constant maintenance, technical proficiency and training is considered to be a critical aspect in the application of ICT. Many 
developing countries lack enough skillful experts to train users in new technology. Moreover, continuous training of 
manpower to adapt them with changing technology is necessary. These often act as constraints before the smooth growth of 
ICT [11].  

Economic factors also play an important role in the application of ICTs. Developing countries have to ensure that such 
a technology be accessible to the target group and also fulfills their needs. Such a scenario essentially implies that an 
advanced technology is not necessarily the best technology. However, developing countries often invest in the latest 
technologies without considering whether the target audience are effectively reached or are interested in the technology 
[11]. 

This study provides insights to see all the components in application of ICTs in agricultural higher education system of 
Iran. Although, this research represents a systematic effort to incorporate elements of an ICT-based training system, it has 
several limitations such as: 1) this research was the first comprehensive study about examining factors which affect the 
design of an ICT based education system for agricultural education; 2) In Iran, we do not have enough experts in both ICT 
and instructional science. 
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