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Abstract 
In the last two decades universities have taken advantage of information technology for online classes 
and service provision to students and academics. However, there are still fundamental questions 
about the level of technology applications, barriers and incentives, demographic, socio-cultural, and 
technological issues that need careful consideration, particularly in developing countries. This study 
investigates the factors influencing adoption of information technology and electronic services among 
Iranian students using an extended version of Technology Acceptance Model. Research data was 
collected from a sample of 633 of students at universities throughout the country. Findings of our 
research suggest that perceived usefulness and ease of use have a positive impact on adoption of e-
services. The results indicated that system quality and personal innovativeness are good predictors of 
ease of use while social influence and image predict perceived usefulness. Moreover, compatibility 
was known to have an impact on intention to use e-services. Further analysis using Chow statistics 
supported the initial assumption of moderating role of both personal innovativeness and imitation. 

Keywords: E-Services, Social Influence, Culture, Image, Personal Innovativeness, Compatibility, self 
efficacy. 

1 INTRODUCTION 
Growth of Information and Communication Technology (ICT) has had a substantial impact on the 
functions of local and national governments. Information and Communication Technology (ICT) refer 
to technologies such as the Internet, Intranets, Extranets, ERP and other such technologies that cover 
the spectrum from basic infrastructure implementation to technologies that improve services and 
operations in an organization. Although, idea generation is the starting point of innovative products 
and services, required investment and associated risks still remain the prime concern of potential 
users. Therefore, exploring determinants of technology adoption is an attractive area of investigation 
among scholars throughout the world.  

Although, universities throughout the world have tried to decrease their costs by taking advantage of 
information technology for online classes [1] and service provision to students and staff, there are still 
fundamental questions on the barriers and incentives such as, demographic, and socio-cultural that 
need careful consideration. Therefore, efforts are made to determine the level of IT application, users 
view on barriers and incentives, demographic effects on user’s perception and usability, economic and 
socio-cultural effects towards it acceptance and application [2]. While specific attention has been paid 
to “learning aspects” of the technology, limited information is available in the education literature on 
the adoption of information technology as a tool for service provision (e-services) to students and staff. 
This study intends to fill in research gap by investigating the existing trends of information technology 
in Iranian universities, and the factors determining its adoption for simultaneous educational and 
service provision purposes. 

2 THEORETICAL BACKGROUND 
Technology acceptance model (TAM) which uses the Theory of Reasoned Action (TRA) of Fishbein 
and Ajzen [3] was basically designed for modeling user acceptance of information technology. This 
model with its theoretical simplicity is considered by researchers to be a powerful tool to explain and 
measure user-acceptance of information technology and explores the relationship between perception, 
emotional factors, and technology usage [4]. Verified models of TAM have introduced additional 
variables that increase the explanatory power of the model and complement the effect of usefulness 
and ease-of-use upon the variable to be explained [5, 6]. A Meta analysis of TAM as applied in various 
fields using 88 published studies confirmed this model to be a powerful, highly reliable, valid and 
robust predictive model that may be used in a variety of contexts [7]. Literature review of the context 
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clearly indicate that among TAM constructs, Perceived usefulness (PU), and Perceived ease of use 
(PEOU), have strong explanatory ability regarding users' behavioral intention showing a significant 
correlation with information technology users' “intention of use” [8]. Based on the above discussion of 
the technology acceptance model, we formulated the following research hypotheses: 

H1: Perceived usefulness positively influences the intention of use of university e-services. 

H2: Perceived ease of use positively influences the intention of use of university e-services. 

Design and construction of a comfortable website helps visitors to interact effectively with 
organizations doing e-business .In the 1990s, many researchers focused on the importance of 
adequate website design that may contribute to success of e-commerce [9, 10, 11]. However, such 
research does not identify which factors must always be present and which improve company e-
strategy [12]. Therefore, attempts are made to identify the factors important to potential users in 
designing effective websites. Many elements of design and graphic art can be used to convey content 
on the web. Elements of space, use of images, size of images, use of animation and/or audio, number 
of words per line, color and size of characters are among just a few of these factors. Content design 
also involves deciding on the placement of those elements to facilitate their use [13]. Therefore, we 
hypotheses: 

H3: Website design positively influences the perceived ease of use of university e-services. 

System quality is distinguished from website design to investigate other factors than website 
appearance suggested under categories of system quality, information quality and service quality [14, 
15]. According to Bharati and Chaudhury [16], systems quality is manifested in a website system’s 
overall performance and takes in aspects like the interface, loading speed and response time. 
Information quality considers the quality of the content and value perceived by a customer and 
encounters such characteristics as; accuracy, usefulness, and being up-to-date [14, 16]. Finally, 
service quality refers to the availability of a communication mechanism for accepting and solving 
consumer complaints [15, 17]. Thus, we investigate: 

H4: System quality positively influences the perceived ease of use of university e-services 

Computer self-efficacy is defined as an individual’s self- confidence in his/ her ability to perform tasks 
across multiple computer application domains [18]. Several studies that have investigated the 
relationship between self-efficacy and ability to use computer show that users with higher self-efficacy 
are more likely to accept computer technology [18, 19]. Polatoglu and Ekin [20] imply that customers, 
who are familiar with the Internet and e-mail, should not find Internet banking to be complex. Based on 
the theoretical and empirical support from the IS literature, it can be concluded that, the stronger a 
person’s self-efficacy beliefs, the more likely is that he or she achieves the required outcome. 

H5: Computer self-efficacy has positively influences the perceived ease of use of university e-services. 

Social influence that is included both in the theory of reasoned action and the theory of planned 
behavior constitutes the degree to which individuals perceive that other important people believe they 
should use an innovation. This construct is known to be an important determinant in technology 
acceptance and usage. An attempt made to introduce a unified view suggest that social influence 
plays an important role in determining the acceptance and usage behavior of adopters of new 
information technology devices [21]. Venkatesh and Davis [22] explain the effect of subjective norms 
on behavioral intention to use. Potential users may choose to use the technology if the people who are 
important to them say that they should use it. Therefore: 

H6: Social influence positively influences the perceived usefulness of using university e-services. 

The relationship between image and intention to use new technologies has been investigated by 
several researchers. For example, Carter and Belanger’s [23] in their study of diffusion of innovation 
theory concluded that perceived relative advantage, image and compatibility were significant factors in 
predicting citizens’ intention to use e-Government services. Fain and Roberts [24] claim that the image 
barrier in Internet banking may emerge from a negative “hard-to-use” image of computers in general 
and the Internet channel in particular. Thus, it may be that some consumers perceive the technology 
to be too difficult to use, so they instantly form a negative image of the service related to the 
technology. 

H7: Positive image has positively influences the perceived usefulness of using university eservices. 

Personal innovativeness also known as technology readiness is defined here as the inherent 
willingness of an individual to try out and accept new technologies to accomplish certain goals. 
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Agarwal and Prasad [25, 26] discussed the role of personal innovativeness as a key variable in 
innovation adoption that has not been included in any of the dominant technology acceptance models 
and thus proposed a new construct, personal innovativeness in information technology. They argue 
that personal innovativeness is an important concept for examining the acceptance of information 
technology innovations and focus on what they define as personal innovativeness in the domain of 
information technology. We regard Personal innovativeness as a moderating variable and construct 
the following hypothesis: 

H8: Personal innovativeness moderates the influence of perceived usefulness and perceived ease of 
use on intentions to use of university e-services. 

Wayne et al. [27] In using TAM to explore adoption and usage of e-Government in Australia suggest 
that apart from perceived usefulness and perceived ease of use, other factors such as motivation 
mechanisms, social norms, and organizational culture should also be considered. Many studies aimed 
to develop cultural influence models in the information technology context indicate that cultural beliefs 
are a strong predictor of resistance to IT transfer and use [28, 29]. In Iranian culture, imitation is 
proved to be a strong influential factor that shapes individual behaviors towards acceptance and use of 
new technologies. Therefore we hypothesize: 

H9: Imitation will moderate the influence of perceived usefulness and perceived ease of use on 
intentions to use of university e-services. 

Compatibility defined as the degree to which an innovation is perceived as being consistent with the 
existing values, past experiences, and needs of potential adopters [30, 31]. Karahanna et al. [32] 
found that compatibility beliefs had significant effects on perceived usefulness and perceived ease of 
use as well as usage, while the effects of compatibility on beliefs are stronger than usage. 
Furthermore, several authors have noted that diffusion and adoption of a new technology are affected 
by its characteristics such as its superiority, compatibility, and complexity [33, 34]. Support for full 
mediation of the effect of complexity on intention to use has also been found in others work dealing 
with facilitating conditions. Thus, we hypothesize: 

H10: Compatibility will moderate the influence of perceived usefulness and perceived ease of use on 
intentions to use of university e-services... 

Many studies indicate that demographic factors impact heavily on consumer attitudes and behaviors 
regarding online banking [35, 36, and 37]. Sathye [38] investigated the impact of demographic factors 
on adapting e-banking and showed that young, educated, and wealthy consumers were among those 
most likely to adopt online banking. Therefore, we include demographic characteristics in our research 
model as a moderating variable and hypothesize: 

H11: Demographics characteristic (gender, level of education, years and field of education) moderates 
influence of perceived usefulness and perceived ease of use on intentions to use e-services. 

3 RESEARCH MODEL 
From literature review, our research model is presented in fig.1. 

 
Fig.1. Research model 
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4 RESEARCH METHOD 
A letter explaining briefly the objectives of the research and research questionnaire were sent to ICT 
departments of major national and private universities and requested forwarding the attachment to the 
e-mail addresses of students. This was found to be the most effective approach since majority of the 
universities did not provide direct access to their students e-mail addresses. 1200 questionnaires were 
sent to ICT departments in proportion to the number of students at undergraduate and graduate levels 
and requested for random distribution according to the instruction provided in the covering letter. 
Furthermore, before distributing the instrument to the wider community, pre testing was conducted to 
check the reliability and validity of the instrument by distributing the questionnaire among 50 randomly 
selected students. Cronbach alpha of the constructs are shown in table 1. Total Cronbach alpha 
coefficient calculated for all constructs added up to 0.969, indicating reliability of the instrument.  

Table. 1. Cronbach Alphas for instrument items 

Cronbach alpha Constructs Cronbach alpha Constructs 

0.934 Perceived Usefulness (PU) 0.778 Computer self-efficacy (CSE) 
0.740 Compatibility (C) 0.717 System quality (SQ) 
0.853 Imitation (Im) 0.684 Website  design (SD) 

0.813 
Personal Innovativeness in 

the Domain of IT (PIIT) 
0.716 Perceived Ease of use (PEOU) 
0.955 Social influence (SI) 

0.915 Intention of use (IOU) 0.662 Image (I) 

Summary of demographic data of the respondents are shown in table 2. From 671 returned 
questionnaires, 633 were found to be valid for analysis. 

Table. 2. Summary of demographics information 

Percentage (%)   Number Item Measure 
42.7 270 Male  

Gender 
57.3 363 Female  
3.0 19 Two-year courses 

Degree sought 
72.0 456 Undergraduate  
21.0 133 Postgraduate  
3.9 25 PhD  
32.4 205 Freshman  

Years of education 
30.8 195 Sophomore  
23.9 151 Junior  
13.0 82 Senior  
43.3 274 Engineering  

Field of study 

10.7 68 Basic sciences  
2.8 18 Veterinary & agriculture  
2.4 15 Medical sciences  
32.7 207 Human sciences  
6.5 41 Art 
1.6 10 others 
 633  Total sample size 
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5 DATA ANALYSIS AND RESULTS 
The relationship between IOU, and PU and PEOU was investigated using Pearson product moment 
correlation coefficients. Preliminary analyses were performed to ensure no violation of the 
assumptions of normality and linearity. Since there were five bivariate pairs, Bonferroni adjusted alpha 
of 0.01 (0.05/6) was used to test null hypothesis of the bivariate pairs. Table 3 presents correlations 
among the dimensions. 

Table. 3. Correlation matrix of measurement items 

C SD SQ I CSE PIIT Im SI IOU PEOU PU  

          1 PU 
         1 0.431** PEOU 
        1 0.452** 0.624** IOU 
       1 0.406** 0.261** 0.406** SI 
      1 0.366** 0.352** 0.197** 0.299** Im 
     1 0.354** 0.311** 0.415** 0.389** 0.413** PIIT 
    1 0.311** 0.225** 0.262** 0.280** 0.336** 0.304** CSE 
   1 0.082* 0.293** 0.053 0.113** 0.385** 0.354** 0.282** I 
  1 0.302** 0.283** 0.188** 0.190** 0.160** 0.336** 0.291** 0.268** SQ 
 1 0.618** 0.102* 0.278** 0.151** 0.214** 0.208** 0.301** 0.197** 0.237** SD 

1 0.637** 0.499** 0.133** 0.212** 0.120** 0.154** 0.206** 0.272** 0.172** 0.222** C 

Note1: ** Correlation is Significance at the 0.001 Level, * Correlation is Significance at the 0.05 Level. 
Note2: Perceived Usefulness (PU), Perceived Ease of use (PEOU), Intention of use (IOU), Social influence (SI), 
Imitation (Im),  Personal Innovativeness in the Domain of IT (PIIT), Computer self-efficacy (CSE),  Image (I), 
System design (SD), System quality (SQ), Compatibility (C). 

As indicated in the table, positive correlations exist among all factors. The strongest linear relationship 
was found to exist between IOU and PU (r = .624, p = .0). The positive correlation coefficient of .624 
indicates that as the score for IOU increases so do the rating for perceived usefulness. Other linearity 
relationships observed from Pearson correlation matrix are also shown in the table. 

5.1 The Predicts of PU 
To find out the best set of predictors of PU, a-two predictors multiple linear regression model was 
proposed. Based on the forward regression method used, social influence, and image were found to 
be significance in explaining PU. Table 4 shows the estimates of the model coefficients for PU that 
make the estimated model as below: 

Y (PU) = 1.810 + 0.378 (X1) + 0.260 (X2) + e                                                            (1) 

Where: X1 = Social influence,   X2 = Image, and e = Error  

The R-squared of 0.222 implies that the two-predictor variables explain about 22.2% of the 
variance/variation in the PU. This is quite a good and respectable result. The ANOVA table revealed 
that the F-statistics (89.645) is very large and the corresponding p-value is highly significant (0.000) or 
lower than the alpha value of 0.05. This indicates that the slope of the estimated linear regression 
model line is not equal to zero confirming that there is linear relationship between PU and the two-
predictor variables. 

Table 4: Estimates of coefficients for the model 

PU dimension B 
(Unstandardized 

Coefficients) 

Std. 
Error 

Beta 
(Standardized 
Coefficients) 

t p-value 

Constant 1.810 0.180  10.039 0.000 

Social influence (X1) 0.378 0.035 0.379 10.721 0.000 

Image (X2) 0.260 0.039 0.239 6.762 0.000 

Notes:    R = 0.471; R2 = 0.222; Adj. R2 = 0.219. 

3852



As depicted in Table 4, the largest beta coefceficient of 0.379 which is for social influence indicates 
that it has the largest contribution to explaining the dependent variable (PU). It suggests that one 
standard deviation increase in social influence is followed by 0.379 standard deviation increase in PU. 
Based on the co linearity diagnostic table obtained, none of the model dimensions has condition index 
above the threshold value of 30.0, none of tolerance value smaller than 0.10 and VIF statistics are less 
than 10.0. This indicates that there is no serious multicollinearity problem among the predictor 
variables of the model. 

Table 5: The multicollinearity diagnostic for the final model 

    Variance Proportions 

Dimension Eigen value Condition 
Index (Constant) 

X1 
SI 

X2 
I 

1 2.932 1.000 0.00 0.01 0.01 
2 0.048 7.839 0.00 0.65 0.46 
3 0.020 12.084 0.99 0.34 0.54 

Dependent Variable: PU 

5.2 The Predicts of PEOU 
To investigate the best set of predictors of Perceived Ease of use (PEOU), a-three predictors multiple 
linear regression model was proposed. Based on a forward regression method used, only computer 
self efficacy (X1), and system quality (X2) were found to be significant in explaining PEOU. Website 
design (X3) was excluded from the model because of lack of significant contribution (t = -0.022, p = 
0.649) to the variation of the dependent variable (PEOU). Table 6 depicts estimates of the coefficients 
making the regression model for Perceived Ease of use (PEOU) as follow: 

Y (PEOU) = 2.389 + 0.277 (X1) + 0.176 (X2) + e                                                            (2) 

Where: X1 = Computer self efficacy, X2 = System quality, X3 = Website design, e = Error 

The R-squared of 0.152 implies that the two-predictor variables explain about 15.2% of the 
variance/variation in the PEOU. This is quite a good and respectable result. The ANOVA table 
revealed that the F-statistics (56.387) is very large and the corresponding p-value is lower than the 
alpha value of 0.05 that indicates linear relationship between PEOU and the two-predictor variables. 

Table 6: Estimates of coefficients for the model 

PEOU dimension B 
(Unstandardized 

Coefficients) 

Std. 
Error 

Beta 
(Standardized 
Coefficients) 

t p-value 

Constant 2.389 0.144  16.626 0.000 
Computer self efficacy  (X1) 0.277 0.039 0.273 7.090 0.000 
System quality (X2) 0.176 0.033 0.207 5.387 0.000 

Notes:    R = 0.390; R2 = 0.152; Adj. R2 = 0.149. 

It can be noted from table 6 that computer self efficacy with coefficient of 0.273 makes the largest 
contribution in defining the dependent variable (PEOU). It suggests that one standard deviation 
increase in computer self efficacy is followed by 0.273 standard deviation increase in PEOU. Based on 
the collinearity diagnostic table obtained, none of the model dimensions has condition index above the 
threshold value of 30.0, none of tolerance value smaller than 0.10 and VIF statistics are less than 
10.0. This indicates that there is no serious multicollinearity problem among the predictor variables of 
the model. 
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Table 7: The multicollinearity diagnostic for the final model 

    Variance Proportions 

Dimension Eigen value Condition 
Index (Constant) 

X3 
SD 

X2 
SQ 

X1 
CSE 

1 3.880 1.000 0.00 0.00 0.00 0.00 
2 0.064 7.815 0.09 0.23 0.13 0.31 
3 0.029 11.555 0.25 0.48 0.73 0.12 
4 0.028 11.842 0.67 0.29 0.14 0.57 

Dependent Variable: PEOU 

As in research conceptual model, Personal innovativeness, Compatibility, and Imitation are entered as 
moderating variables. However, one important issue that should be taken into account before 
determining the impact of moderating variables is to assure that; such variables are actually acting as 
moderators in the model. In spite of the importance of such impact, this test is rarely employed in 
managerial research due to some degree of complexity (Roosta et al., 2009). 

For this purpose, Chow test was utilized to determine whether there is a significance difference 
between two sets of regression coefficients. This is performed using F-statistics. As suggested by 
Chow, original sample was divided into two sub-samples n1 and n2 with respect to their corresponding 
Z values (Chow, 1999). Then, regression method was used for each sub-sample and the coefficients 
were compared for likely significance difference. Table 8 shows that Personal Innovativeness and 
imitation have moderating impact in our conceptual model.  

Table. 8. Assessment of moderator variables 

Constructs F DF Significance 

Personal Innovativeness in the Domain of IT (PIIT) 1.77 19 0.022* 
Imitation  (Im) 2.23 12 0.009* 
Compatibility (C) 1.55 12 0.102 

Note1: * Moderation is Significance at the 0.05 Level. 

To determine degree of moderating impact of Personal Innovativeness and imitation, forward 
regression method was employed. The result showed that impact of independent variables on 
intention to use university e-services is moderated by 22 percent. As compatibility did not prove to 
have moderating impact on dependent variable, the likelihood of its impact as an independent variable 
was investigated using forward regression. 

5.3 The Predicts of IOU 
A-three predictors multiple linear regression model was proposed to determine the best set of 
predictors of IOU. From five variables entered as likely predictors, Perceived Usefulness (X1), 
Perceived Ease of use (X2) and compatibility (X3) proved to have significant contribution to the model, 
leading to below regression model. The estimates of the model coefficients are shown in summary in 
table 9.  

Y (IOU) = 0.856 + 0.465 (X1) + 0.215 (X2) + 0.101 (X3) + e                                       (3) 

The R-squared of 0.442 implies that the three-predictor variables explain about 44.2% of the 
variance/variation in the IOU. This is quite a good and respectable result. The ANOVA table revealed 
that value of F-statistics (166.225) is large and the corresponding p-value is highly significant.  
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Table 9: Estimates of coefficients for the model 

IOU dimension B 
(Unstandardized 

Coefficients) 

Std. 
Error 

Beta 
(Standardized 
Coefficients) 

t p-value 

Constant 0.856 0.148  5.781 0.000 
Perceived Usefulness (X1) 0.465 0.031 0.507 15.146 0.000 
Perceived Ease of use (X2) 0.215 0.033 0.215 6.495 0.000 
Compatibility (X3) 0.101 0.028 0.112 3.660 0.000 

Notes:    R = 0.665; R2 = 0.442; Adj. R2 = 0.440. 

Table 9 implies that perceived usefulness, perceived ease of use, and compatibility have the largest 
beta coefficient respectively with highest contribution to the dependent variable (IOU). Based on the 
collinearity diagnostic table obtained, none of the model dimensions has condition index above the 
threshold value of 30.0, none of tolerance value smaller than 0.10 and VIF statistics are less than 
10.0. This indicated that there is no serious multicollinearity problem among the predictor variables of 
the model. 

Table 10: The multicollinearity diagnostic for the final model 

    Variance Proportions 

Dimension Eigen value Condition 
Index (Constant) 

X3 
C 

X2 
PEOU 

X1 
PU 

1 3.897 1.000 0.00 0.00 0.00 0.00 
2 0.058 8.215 0.01 0.90 0.09 0.06 
3 0.025 12.474 0.02 0.00 0.53 0.85 
4 0.020 14.011 0.97 0.09 0.38 0.08 

Dependent Variable: IOU 

Moreover, analysis of demographic data revealed weak relationship between students’ field of study 
and their intention to use e-services) R2=.007, P=0.028. The result shows that engineering and basic 
science students have slightly more intention to use information technology in general and universities 
‘services in particular. 

 
Fig. 2. Final model 
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computer self efficacy explain %15.2 of the variance in perceived ease of use, while %22.2 of variance 
in perceived usefulness is due to social influence and image, and %44.2 due to the impact of 
perceived usefulness, perceived ease of use, and compatibility. Therefore, personal innovativeness 
and imitational behavior have a moderating effect on dependent variable. 

R2= 0.152 

R2= 0.222 

R2= 0.442 

R2= 0.22 

System quality 
Computer self efficacy  

Social influence  
 Image  

Perceived Ease of 
use 

Perceived 
Usefulness  

	  
Personal innovativeness in IT 
 Imitation   

Compatibility  

Demographics characteristic  
(Field of education)  

Intention to 
use  

3855



6 CONCLUSION 
Results of this research revealed that, in comparison to perceived ease of use, perceived usefulness 
has a greater impact on intention to use electronic services at Iranian universities. Although, this 
finding is in contrary to the result of some other works [10], it is important to note that users’ access to 
information and communication technology and pervious experiences varies from one country to 
another. One can argue that existing generation in Iranian universities feel more comfortable than their 
antecedents to adapt and use ICT due to increased rate of technology diffusion in all aspects of 
Iranian life. However, higher education policy makers and universities’ authorities should facilitate use 
of this technology by investing more in infrastructures and training. 

According to the results, social influence and image contribute to perceived usefulness of information 
and communication technology, emphasizing the important role of academics in persuading 
universities’ students to adapt and use of the technology. In spite of increased investment in ICT in 
Iranian universities, 24 hour high speed access to internet and e-services are not available to students 
at all state and private universities. Although most of the students accommodated at dormitories have 
easy access to relatively high speed internet, internet access for students living with their families is 
possible on their own cost. 

It is also important to note that in higher education domain, technology is considered as the main 
driver of existing mixed mode and flexible learning environment [39], therefore efforts should not be 
limited to substitution of administrative paper works to paperless services, rather more emphasis need 
to be put on other aspects such as virtual course design, class management, and distance learning. 

As research findings imply, personal innovativeness, and tend to imitate in Iranian culture have 
positive impact on use of technology. Therefore, offering part time jobs to outstanding students is likely 
to encourage others to improve their ICT skill and accelerate use of e-services. Although, impact of 
demographic variables on adoption and use of technology have been verified in others works, such 
relationship was not confirmed in our research. One likely reason could be the differences among 
research populations. However, more studies are particularly suggested to investigate observed weak 
relationship between academic discipline and specialization area of students and their inclination 
towards adoption and use of e-services. 
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