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 The present paper aimed to compare the computer literacy of male and female students 
of virtual and non-virtual education and study the impact of interaction between 

education type and gender on computer literacy. The participants (150 virtual education 

students and 148 non-virtual education students) were selected by multistage random 
sampling method. The participants took the computer literacy test. One-way and two-

way analysis of variance was used for data analysis. The results showed that the mean 

score of computer literacy in virtual education students is more than that of non-virtual 
education students. The results also indicated that the scores of male students in 

knowledge of computer literacy is more than females but females obtained higher 

scores than males in the application of computer literacy. It was also found that the 
impact of interaction between education type and gender on explaining the variance of 

application is not significant, while a significant interaction between education type and 

gender was observed in terms of the variable of knowledge. 
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INTRODUCTION 

 

 The rapid development of information and communication technology necessitates the need to become 

familiar with area of knowledge [8]. The ability to use computer and the Internet is the basis of the information 

technology [5]. Computer literacy is the ability to understand and use information in multiple forms of computer 

resources [9]. 

 Some cases such as shortage of educational environments, the sheer volume of available information, and 

time constraints of professors and scholars reveal the importance of virtual education. In fact, virtual education 

is a branch of education in which the emphasis is on andragogy and technology and is aimed to provide 

education and training to learners who are not present at the site [26]. Andragogy refers to the method and 

practice of teaching adult learners [10]. There is a strong emphasis on the necessity of establishing a link 

between andragogy and information technology. 

Three theories of e-learning are as follows: 

 

Behaviorism theory:  

 Reinforcement of behavior or learning in e-learning, the learner progresses tailored to the education process 

and receives feedback, Corrective trainings, Corrective trainings and Interaction between student and teacher 

and between students with each other [6]. 

 

Cognitive theory:  

 E-learning should involves both voice and image (audiovisual), The content should get students focus on 

the main aspects, Hypertext links to relate the concepts to prerequisite information or to activate the prior 

knowledge, Recognition of visual, image, and video learners and Computer as a way for learning high-level 

skills such as reasoning and problem solving [6]. 
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Structuralism theory:  

 Using the hypertexts to control the sequence of learning with availability to more information, planning an 

education according to the needs of learners, Possibility to discuss the various ideas and thoughts, Interaction 

between the learner and content, Providing opportunities to express differing opinions, Technologies such as 

email, bulletin boards, chat rooms and electronic conferences in order to facilitate participation. Participate  in e-

learning environment for logical interaction in asynchronous environments. 

 To enter the e-learning courses, learners should be familiar with using computer, the Internet tools, problem 

solving, critical thinking, questioning, applying the methods of studying and learning, cognitive functions, self-

direction, and electronic communication [22]. 

 Several studies have been conducted in the field of virtual education. Jefferson and Arnold (2009) showed 

that a good approach to education should possess some features such as two-way interaction of instructors with 

learners, establishment of educational departments, and the use of appropriate educational technologies such as 

web and information technology. Sorenson, Mathiasen, and Dalsgaard introduced the factors affecting the 

planning of virtual learning courses for universities. Soltani et al. [23] studied the effectiveness of Computer-

assistance program for working memory on executive functions of students and concluded that there is 

significant difference between executive functions of students and mathematics and ordinary disorder. Also, 

they reported the significant impact of training Computer-assistance of working memory on executive functions 

of students with mathematics disorder. The main challenge in this regard is the more convenient and better 

presentation of virtual education systems, because teaching and learning are always positively influenced by 

various factors and virtual education is no exception. Virtual education in Iran is a new emerging industry in 

educational technologies and distance learning. Hence, educational centers and institutions, especially 

universities are trying to provide such forms of education as soon as possible with a standard structure [15]. 

According to what was mentioned above, the present paper aims to compare the computer literacy of two groups 

of virtual and non-virtual education students and study the role of gender in this regard, as gender difference in 

computer literacy is one of the most controversial issues. Many studies have focused on differences between 

men and women in computer literacy [7,4,2]. However, as Nurjahan et al. [18] and Schumacher & Morahan-

Martin state, there is limited empirical evidence about the difference between men and women in computer 

literacy and further research are needed to clarify this issue. Therefore, the present study tries to answer the 

following questions: 

- Is there any difference between male and female students and between virtual and non-virtual education 

students in terms of computer literacy? 

- Do gender and education type have an interactive impact on computer literacy and its components? 

 

Methodology: 

 The plan of this research was comparative descriptive-causal. Statistical population included all B. S. 

students in Industrial Engineering in virtual and non-virtual centers of Science and Industry University in 

Tehran in 2013. Sampling was done by stratified random method. Among the 270 students of Industrial 

Engineering of non-virtual center, 155 students (88 female and 67 male) and among the 269 students of 

Industrial Engineering of virtual center, 155 students (84 female and 71 male) were selected. A questionnaire 

was handed out among the respondents, 12 of which were discarded due to being incomplete. 

 

Tools: 

1- Computer literacy test: Questionnaire of computer literacy and knowledge, developed by Son, Robb, and 

Charismiadji, was translated and its validity and reliability were determined, after being tested on 250 people. 

This questionnaire consists of four sections including personal questions such as age, gender, education, and so 

on, the extent of using computer applications and computer skills, do you know and if you can, and computer 

knowledge. Questions of the first section do not need to be graded. A score from 1 to 4 or from 1 to 3 is given to 

questions of the second part. In the third section of questions, a score of 1 is given to each Yes answer and a 

zero score is given to each No answer. In this study, reliability coefficient (internal consistency) of this 

questionnaire was calculated equal to 0.869 by Cronbach’s alpha. After applying the questionnaire on 60 

subjects twice with an interval of two weeks, Pearson correlation coefficient was obtained 0.958 (p<0.01). When 

this questionnaire and computer literacy scale (CLS) were simultaneously conducted on 60 subjects, correlation 

coefficient was obtained 0.791. This indicates the acceptable convergent validity of this questionnaire. The 

results of principal component analysis (PC) showed that special value of 10 factors is greater than 1, among 

which the special value of the first and the second factors are equal to 8.294 and 2.689, respectively. According 

to special values of double factors, the computer was ordered to run a second order factor analysis and perform 

the analysis of principal components based on extraction of two factors. The results indicated that the special 

value of two factors are greater than 1, among which the special value of the first and the second factors are 

equal to 3.434 and 1.194. These two factors together explain 46.279% of total variance. The first factor is 

associated with application and learning and the second factor refers to ability and knowledge. Almost all 
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questions had a good correlation with the latent trait scale. This correlation ranges from 0.177 (the ninth factor) 

to 0.613 (the tenth factor). Also, reliability coefficient of the questionnaire was calculated 0.757 that is 

acceptable [3]. 

 

2- Computer Literacy Scale (CLS):  

 This questionnaire is used to estimate the criterion validity in conjunction with computer literacy 

questionnaire. CLS is an objective assessment of knowledge of common symbols and terminologies. CLS is 

composed of two parts, one for evaluating the experience of using computer and another for measuring 

computer literacy. In the first part, duration and intensity are expressed in metric values. Variety is calculated as 

a set of different frequencies (0=never, 1=rarely, 2=sometimes, 3=often, making up for a total score of 26). In 

the second part, score is calculated as the sum of correct answers and the maximum total score is equal to 52 

[11]. To assess the validity of this questionnaire, the correlation between duration of using computer, frequency 

and variety of using computer, and computer literacy was calculated that represents the concurrent validity of 

this test. Correlation coefficient for variety and frequency, respectively, was obtained 0.59 and 0.22, which 

means they have a positive relationship with computer literacy. By contrast, correlation coefficient for duration 

was calculated 0.05 which is not acceptable [11]. The validity of this questionnaire was described in two parts. 

Firstly, the relationship between CLS score and performance in using a simple interactive computer system 

(Ticket vending machine) was studied (Criterion validity). Then, the relationship between CLS and the 

specialized questionnaire was measured and convergent validity with a correlation coefficient of 0.78 was 

obtained [14]. Reliability of this questionnaire was tested by Cronbach’s alpha in the sample by the author and 

the reliability coefficient was calculated 0.843. 

 

Findings: 

 Descriptive indices of scores of virtual and non-virtual students in computer literacy for each gender are 

shown in Table 1. 

 
Table 1: A summary of descriptive indices of scores of virtual and non-virtual students in computer literacy. 

Gender and group Component Mean Standard deviation Skewness Kurtosis 

Female Knowledge 228.23 64.28 48.  84-.  

Non-virtual Application 847.23 331.79 80. 1.23 

Female Knowledge 272.3 72.08 647. 2.10 

Virtual Application 1181.2 407.55 06. 97 .

Male Knowledge 222.84 93.15 12. 02 -.

Non-virtual Application 976.12 369.91 30. 92 .

Male Knowledge 215.79 70.29 79. 37 .

Virtual Application 1198.8 380.37 48 -.1.15 

 

 As it can be seen in Table 1, descriptive parameters show that distribution of scores of both male and 

female students of virtual and non-virtual education in the measured variables is relatively normal. 

 Research hypothesis: The main effects of gender and type of education (virtual and non-virtual) and 

interactive affects these two on are significant on explaining the variance of knowledge (ability) and application 

of computer in students. 

 According to the number of dependent variables and the type obtained data, two-way multivariate analysis 

of variance was used. 

 
Table 2: Inter-subjects factors. 

Factors Levels Number 

Education Non-virtual 122 

 Virtual 72 

Gender Female 83 

 Male 111 

 
Table 3: A summary of equality test for matrix of box covariance. 

M-Box F-value Degree of freedom 1 Degree of freedom 2 Probability of significance 

831/18 045/2 9 001/122143 031/0 

 

 According to the obtained F-value (2.045) and its probability of significance (0.031), it can be concluded 

that the data have violated the assumption of homogeneity of variance-covariance matrix. Hence, the results of 

Pillai's trace multivariate test were used. 

 According to the values obtained from Pillai's trace multivariate test and the F-values calculated with 

degrees of freedom of 189 and 2, the null hypothesis about the role of education type (main effect) can be 

rejected (p<0.01). In other words, there is a significant difference between the scores of students of virtual and 

non-virtual education in two components of knowledge (ability) and application. Given the value of Chi-Ita 
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(0.112), the effect size of difference is weak. Additionally, in terms of the role of gender (main effect), the null 

hypothesis can be rejected (p<0.01). In other words, there is a significant difference between male and female 

students in scores of two components of knowledge (ability) and application. According to the value of Chi-Ita 

(0.066), the effect size of difference is very weak. However, the interaction between gender and education type 

in explaining the variance of two components of knowledge (ability) and application is not significant. 

 
Table 4: A summary of multivariate tests. 

Effect Tests Values 
F-

value 

 

Degree 

آزادي 

Degree of 

freedom of error 
Level of significance Chi-Ita 

Educatio

n 
Pillai’s trace 112/0 89/11 2 189 001/0 112/0 

Gender Pillai’s trace 066/0 67/6 2 189 002/0 066/0 

Educatio

n* 

Gender 

Pillai’s trace 022/0 13/2 2 189 121/0 022/0 

 

 Regarding the F-value obtained (2.765) and its level of significance (0.043), the assumptions of equality of 

error variances for knowledge (ability) is not confirmed. Hence, the findings related to this component should be 

interpreted very carefully. 

 
Table 5: A summary of testing the inter-subjects effects. 

Source 
Dependent 

variable 
Sum of squares 

Degree 

of 

freedo
m 

MS 
F-

value 

Level of 

significance 
Chi-Ita 

Education Application 03/3265824 1 03/3265824 
381/

23 
001/0 110/0 

 Knowledge 20/14492 1 20/14492 256/2 135/0 012/0 

Gender Application 25/226029 1 25/226029 618/1 205/0 008/0 

 Knowledge 02/40466 1 02/40466 298/6 013/0 032/0 

Education * 

Gender 
Application 52/130449 1 52/130449 934/0 335/0 005/0 

 Knowledge 11/27614 1 11/27614 298/4 040/0 022/0 

Error Application 15/26539406 190 08/139681    

 Knowledge 51/1220710 190 79/6424    

** Significant at a level of 0.01 * Significant at a level of 0.05 

 

 According to the results of testing the inter-subjects effects (F-value and its level of significance), it can be 

concluded that there is a significant difference between virtual and non-virtual education students in terms of 

means scores of application (p<0.01). About the main effect of gender, there is a significant difference between 

female and male students in terms of mean scores of knowledge (ability) (p<0.05). The interaction of education 

type and gender was not significant in explaining the variance of application, while this interaction was 

significant about knowledge (ability). So, there is sufficient evidence to confirm the alternative hypothesis about 

the interaction between these factors. 

 The mean scores of two groups of students in computer literacy suggest that the mean scores of students of 

virtual education and female students are higher than that of students of non-virtual education and male students.  

 

 
 

Fig. 1: Distribution of corrected mean scores of virtual and non-virtual education students in application. 

 

Discussion: 
 The present paper aimed to study the effect of education type and gender on computer literacy of students. 
It can be generally argued that the mean scores of students of virtual education and female students are higher 
than that of students of non-virtual education and male students. In other words, female students and students of 
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virtual education had a better performance in computer literacy. Also, virtual education students gained higher 
scores than non-virtual education students in computer literacy. About the main effect of gender, it was found 
that the scores of male students in the knowledge (ability) of computer literacy is more than females but females 
obtained higher scores than males in the application of computer literacy. 
 

 
 
Fig. 2: Distribution of corrected mean scores of male and female students in knowledge (ability). 
 

 
 
Fig. 3: Distribution of corrected mean scores of male and female students of virtual and non-virtual education in 
      knowledge (ability). 
 
 The results of this study on computer literacy are consistent with the findings of Jokar & Esmaeilpour [13] 
and Nourian et al. [17] who reported that students of virtual education have a higher literacy and usually use 
computer more than students of non-virtual education. In studies conducted by Sarabi & Baha-aldini [20] and 
Stephan et al. [25], it was found that computer literacy of male students is significantly higher than that of 
females, which is consistent with findings of the present study. Abdolvahabi also obtained the same results as 
the present study about computer literacy. Mohamadesmaeil & Movahedi [16] reported the impact of emotional 
intelligence on information literacy and Rogers et al. [19] showed that emotional intelligence is different 
between boys and girls, so gender differences in computer literacy can be attributed to differences in the level of 
emotional intelligence. Findings of Niknam et al. suggested that there is no significant difference between male 
and female students in terms of computer literacy, which is not consistent with results of the present study. 
Perhaps, inconsistency of assumptions in these two studies is due to different ages of subjects, since the impact 
of age on computer literacy has been proved in studies of Herzberg [11]. 
 
Conclusion: 
 Although the beginning of e-learning systems does not date back to more than a decade, its trace can be 
seen in many institutions and organizations that try to use the features of this type of training. Like any new 
emerging phenomenon, this type of education has its own advocates and opponents and each have their own 
reasons. The main issue the users of e-learning are facing with is the efficiency of this type of education. 
Knowing the advantages of e-learning would cause more universities and educational institutions use this 
approach of education. So, studies like the present one can further reveal the advantages of this method. Hence, 
it is recommended that further studies to be conducted on other components of computer literacy, as one the 
most important determinants of academic success, in broader sample and populations. 
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