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Abstract

The aim of this study is to analyze the gender differences on computer-related achievement, anxiety and attitude in
Turkey sample. With an aim to combine the results obtained from the independent studies conducted on computer
achievement, computer anxiety and computer-related attitude; three different meta-analysis studies were
conducted. Various criteria were used in order to determine which studies were going to be included in meta-
analysis. Within this context, both Turkish and English studies conducted during 2000-2014 were analyzed; 16
studies on achievement, 17 studies on anxiety and 30 studies on attitude from Turkey sample containing sample
size, standard deviation and average values were included in the research. The studies containing the relevant data
were analyzed with random effects model. As result of the study, effect size of gender differences for computer
achievement, computer anxiety and computer-related attitude were found as 0.012, 0.237 and 0.114 respectively.
The values obtained were evaluated according to the classification made by Thalheimer and Cook [30], it was
detected that effect sizes regarding gender differences for computer achievement and computer-related attitude
were negligible but effect sizes regarding gender differences for computer anxiety were small in favor of male
individuals. Consequently, it was determined that there was no difference in computer achievement and computer-
related attitude of male and female individuals and the anxiety levels of females are higher than the anxiety levels of
males.
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1. Introduction

In an era which is shaped by rapid technological developments, societies are becoming increasingly
more dependent on information technology, particularly on communication and computer technology
[19]. With this dependency, computers are used in almost every business field. For this reason, the ability
to use computers, has become a crucial component in the educational process [22]. Consequently, the
effective use of information technology has become an essential requirement due to its role as a tool for
human advancement [19]. With this essential requirement, the studies on the use and production of
computer technologies have been conducted (cited from Schneiderman (1980) and Card et al. (1983) by
Whitley [34].

Computer literacy courses at different levels took their place in schools in order that computer literacy
could accomplish the essential objective. Computer literacy, generally, contains fundamentals of the
information and computer technologies [32]. Beyond the computer literacy, in today’s world where we
come across with a new computer-based technology every day, it is a necessity for individuals to comply
with these technologies [12]. Furthermore, human and computer interaction is affected by the
characteristics of the computer system and the person using it (cited from Schneiderman (1980) and Card
et al. (1983) by Whitley [34].

1.1. Computer Achievement

Computer, which is an education environment, has gained its place in three different ways; these are
learning through computer, computer-assisted learning and learning the computer [1, 18, 17]. In this
study, under the title of learning the computer; levels of the computer achievement, information
technologies achievement, programming achievement, use of office programs achievement and web
design achievement are all discussed as computer achievement.

When addressing computer achievement, it should be considered that there is a positive correlation
between achievement and attitude because attitudes play an important role in the perception of
information (cited from Prokop et al. (2007) and Tuysuz (2010) and Festus and Ekpete (2012) by Baser [2].

1.2. Computer Anxiety

In our day, we interact with many different technologies. When computer technologies have to be
used, the feeling emerging as fear and apprehension of using these tools can be defined as computer
anxiety [6]. Computer anxiety is one of the most important factors that can affect computer achievement
of students. Therefore, it specifies to what extent computers can be used by individuals effectively. From
this point of view, it is thought that computer anxiety is an important determinant in computer
achievement [22].

1.3. Computer-Related Attitude

Studies have suggested that students' computer-related attitude has a strong correlation with their
achievement in learning to use computer technologies [20]. Computer-related attitude is defined as the
mental processes which lie behind the opinions, feelings and attitudes regarding the activities containing
individual’s use of computer and which take its source from individual’s experiences relating computer
[10, 12, 3]. For this reason, when individuals spend more time on computer, their computer-related
attitude shows a positive tendency [7].

1.4. The Study on Computer Achievement, Computer Anxiety and Computer-Related Attitude

With an aim to reveal the effects of gender differences on computer achievement, computer anxiety
and computer-related attitude, a meta-analysis study has been conducted by utilizing from the researches
carried out in Turkey. In order to detect the differences in terms of gender, 16 studies on computer
achievement, 17 studies on computer anxiety and 30 studies on computer-related attitude were
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analysed. The answers of the following questions were looked for; “is gender effective on computer
achievement?”, “is gender effective on computer anxiety?”, “is gender effective on computer-related
attitude?”

2. Method

In this study, meta-analysis method was used in order to calculate the effect size of gender on
computer achievement, computer anxiety and computer-related attitude. Meta-analysis can be defined
as an analysis of previous analyses and is a statistical method used to combine the results of similar
studies with an aim to come to a general conclusion by utilizing from the data collected from different
scientific studies carried out in a certain field [21, 9, 29, 5]. In order to carry out meta-analysis, first of all,
appropriate studies should be determined and then the studies to be included in the research process
should be selected. The obtained data should be coded and their effect sizes should be calculated in order
to analyze the selected studies correctly. Statistical analysis of the obtained effect sizes are carried out
and interpreted. Finally, meta-analysis process resulted by drawing a conclusion according to the
interpretation of the findings [14, 15].

3. Implementation of Meta-Analysis
3.1. Data Collection

The study process was initiated with the hypothesis “gender has a significant effect on computer
achievement, computer anxiety and computer-related attitude”. Based on this hypothesis, all data
obtained from the graduate theses, papers and articles by making literature search through YOK Database
and electronic databases were combined on a worksheet. In the data collection process, literature search
was performed with Turkish and English keywords. For computer achievement, keywords such as
“computer achievement”, “achievement regarding computer”, “programming achievement”, “algorithm
achievement”, “computer hardware achievement” and “word processor achievement” were used. For
computer anxiety, “anxiety regarding computer” and “computer anxiety” keywords were used. For
computer-related attitude, “computer-related attitude”, “attitude towards computer” and “computer
attitude” keywords were used.

3.2. Inclusion and Exclusion Criteria

Determination of which studies to include in the research process is a very important point in terms of
obtaining effective and positive results [5, 23, 31, 27, 25, 15]. Inclusion criteria are given below:

1- The studies to be included in the analysis process were chosen in a way to cover the period
between 2000 and 2014.

2- The studies prepared as thesis or published papers and articles were included in the analysis
process.

3- Every study included in the analysis process should have a control or comparison group in order
that standardized effect size can be calculated in meta-analysis study [28]. Because the effect of
gender on computer achievement, computer anxiety and computer-related attitude is analyzed in
our research, the studies providing results according to the gender variable were included in the
analysis process.

4- The studies providing average (M), standard deviation (SD) and sample size (N) belonging to study
group were included in the analysis process. The studies that do not provide these were not
included in the analysis process.

3.3. Coding Method
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A coding method should be used to carry out the analysis process properly and to use the studies in
comparisons [5]. Coding method should be general to cover all studies but specific to reveal the
differences of studies [5, 24]. The characteristics of the work area where the coding method was used in
the current study are specified below:

1. In order to have a clear view of the study’s identity in every phase of the process, a template
including information such as “Code of the Study”, “Name of the Study”, “Writer of the Study”,
“Publication Date of the Study”, “Publishing Journal of the Study” and “Brief Description of the
Study” was created on the work area and the information of all studies included in the research

process were added to this template.

2. In order to detect the content of the study and make comment more comfortably during and at
the end of the research process, information such as the ages and education levels of the
participants included in the study or the description of computer technologies subdomain that a
study belongs to (programming, algorithm, word processor, excel, hardware etc.) were added to
the worksheet.

3. Descriptive statistics like average (M), standard deviation (SD) and sample size (N) were detected
and added to the work area.

3.4. Data Analysis

In this research, the studies containing the relevant data were analyzed with random effects model. At
the end of the meta-analysis, effect sizes are obtained quantitatively and classifications are used when
interpreting what they mean [8)]. During the classification of effect sizes, interpretations were made
according to the classification created by Thalheimer and Cook [30] shown at the following list:

¢ -0.15< Effect size value < 0.15 negligible,
¢ 0.15< Effect size value < 0.40 small,

¢ 0.40< Effect size value < 0.75 medium,

¢ 0.75< Effect size value < 1.10 large,

¢ 1.10< Effect size value < 1.45 very large,

¢ 1.45< Effect size value huge

4. Findings

Descriptive statistics regarding the studies included in the meta-analysis process are shown in Table 1.
When the publication year is taken into account in Table 1, it can be seen that the studies regarding the
effect of gender on computer achievement were mostly carried out between 2006, 2009 and 2013
(18.75%). The studies regarding the effect of gender on computer anxiety were mostly carried out in 2013
(23.5%) and the studies regarding the effect of gender on computer-related attitude were mostly carried
out in 2007 (20%).

When the publication type is taken into account, it is seen that the majority of the studies regarding
the effect of gender on computer achievement were master’s theses (93.75%), the majority of the studies
regarding the effect of gender on computer anxiety were also master’s theses (64.7%) and the majority of
the studies regarding the effect of gender on computer-related attitude were articles (80%).

Table 1. Frequency and Percentage Statistics according to Publication Year and Publication Type Variables of the
Studies
Achievement Anxiety Attitude

Variables
Frequency Percentage Frequency Percentage Frequency Percentage

Publication Year
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2000 0 0 0 0 1 3.3
2001 0 0 1 5.9 1 33
2003 0 0 1 5.9 3 10
2004 1 6.25 0 0 0 0
2005 1 6.25 2 11.8 3 10
2006 3 18.75 1 5.9 3 10
2007 0 0 2 11.8 6 20
2008 2 12.5 2 11.8 2 6.7
2009 3 18.75 0 0 2 6.7
2010 1 6.25 3 17.6 3 10
2011 1 6.25 0 0 3 10
2012 1 6.25 1 5.9 1 33
2013 3 18.75 4 23.5 1 3.3
2014 0 0 0 0 1 33
Publication Type

Conference Paper 0 0 1 5,9 2 6.7
Journal Article 0 0 5 29.4 24 80
Master’s Thesis 15 93.75 11 64.7 3 10
Doctorate Thesis 1 6.25 0 0 1 33

Homogeneous distribution values, average effect sizes and confidence intervals of the studies included
in the meta-analysis according to their statistical models are given in Table 2. In fixed effects model of the
gender’s effect on computer achievement, it can be stated that it is positive with its 0.036 effect size. As a
result of homogeneity test, Q statistical value was calculated as 69.763. Critical value is accepted as
24,996 with 15 degree of freedom at 95% significance level from chi-square table. Because the calculated
Q statistical value (69.763) is higher than the critical value 24.996, it can be stated that the distribution of
effect sizes are heterogeneous (p<0.05). Since the distribution in the study is heterogeneous, analyses
were carried out which are appropriate for random effects model and the removal of complexities
resulting from the heterogeneity of the sample was targeted [35]. From this point of view, the effect of
gender on computer achievement was compared according to random effects model. As a result of the
calculations, the data in 16 studies included in meta-analysis according to random effects model was
calculated as follows; standard error as 0.106, lower limit and upper limit of 95% confidence interval as -
0.195 and 0.220 respectively and average effect size as 0.012. It was also observed that computer
achievement was in favor of male students. When the calculated effect size is considered (d=0.012), it is
seen as negligible according to the classification made by Thalheimer and Cook [30]. As a result of z test
calculations made with the purpose of statistical significance, z was found equal to 0.117. It was
determined that this value was not significant statistically at the level of 0.05 (z=0.117, p>0.05).

In fixed effects model of the gender’s effect on computer anxiety, it can be stated that it is negative
with its -0.126 effect size. As a result of homogeneity test, Q statistical value was calculated as 944.307.
Critical value is accepted as 26.296 with 16 degree of freedom at 95% significance level from chi-square
table. Because the calculated Q statistical value (944.307) is higher than the critical value 26.296, it can be
stated that the distribution of effect sizes are heterogeneous (p<0.05). From this point of view, the effect
of gender on computer anxiety was compared according to random effects model. As a result of the
calculations, the data in 17 studies included in meta-analysis according to random effects model was
calculated as follows; standard error as 0.204, lower limit and upper limit of 95% confidence interval as -
0.164 and 0.637 respectively and average effect size as 0.237. It was also observed that computer anxiety
was in favor of male students. When the calculated effect size is considered (d=0.237), it is seen that it
has a small effect according to the classification made by Thalheimer and Cook [30]. As a result of z test
calculations made with the purpose of statistical significance, z was found equal to 1.159. It was
determined that this value was not significant statistically at the level of 0.05 (z=1.159, p>0.05).
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In fixed effects model of the gender’s effect on computer-related attitude, it can be stated that it is
positive with its 0.110 effect size. As a result of homogeneity test, Q statistical value was calculated as
56.31. Critical value is accepted as 42.557 with 29 degree of freedom at 95% significance level from chi-
square table. Because the calculated Q statistical value (56.31) is higher than the critical value 42.557, it
can be stated that the distribution of effect sizes are heterogeneous (p<0.05). From this point of view, the
effect of gender on computer-related attitude was compared according to random effects model. As a
result of the calculations, the data in 30 studies included in meta-analysis according to random effects
model was calculated as follows; standard error as 0.033, lower limit and upper limit of 95% confidence
interval as 0.049 and 0.180 respectively and average effect size as 0.114. It was also observed that
computer-related attitude was in favor of male students. When the calculated effect size is considered
(d=0.114), it is seen as negligible according to the classification made by Thalheimer and Cook [30]. As a
result of z test calculations made with the purpose of statistical significance, z was found equal to 3.411. It
was determined that this value was statistically significant at the level of 0.05 (z=3.411, p<0.05).

Table 2. Homogeneous Distribution Value of the Studies included in the Meta-Analysis according to Effect Models,
Average Effect Size and Confidence Intervals Table

. Model Total . Averagg Average Confidence Interval for
Subject Tvpe N z Heterogeneity Effect Size Effect Size
vp Value (Q) (ES)

Fixed 0.835 0.036 -0.048 0.120
Achievement 16 69.763

Random 0.117 0.012 -0.195 0.220

Fixed -4.909 -0.126 -0.177 -0.076
Anxiety 17 944.307

Random 1.159 0.237 -0.164 0.637

Fixed 5.673 0.110 0.072 0.148
Attitude 30 56.31

Random 3.411 0.114 0.049 0.180

5. Discussion and Conclusion

One of the most important variables in societies where there is cutthroat competition in order to meet
the requirements of the information era is information literacy. The most powerful indicator of
information literacy is computer achievement. While there are many factors affecting computer
achievement, there are lots of studies in literature arguing that computer anxiety and computer-related
attitude are directly related to computer achievement [22]. Therefore, the factors affecting computer
achievement, computer anxiety and computer-related attitude are frequently studied in the literature.
Among these factors, gender is one of the most studied factors especially in the fields of psychology and
computer education [34]. In general, computer achievement of male individuals are higher, their
computer anxieties are lower and their computer-related attitudes are more positive [34, 31]. From this
point of view, in the study, three different meta-analysis studies were carried out in Turkey sample with
an aim to determine the effect of gender on computer achievement, computer anxiety and computer-
related attitude.

Effect sizes of 16 academic studies for computer achievement, 17 academic studies for computer
anxiety and 30 academic studies for computer-related attitude were calculated in accordance with the
inclusion criteria specified in the study. Q statistical values calculated in this study are 69.763, 944.307
and 56.31 respectively. Since these values are higher than critical values, it can be stated that distribution
of effect sizes is heterogeneous (p<0.05). Because the distributions are heterogeneous, analyses
appropriate for random effects model were performed. According to the findings shown in Table 2,
computer achievement, computer anxiety and computer-related attitude are in favor of male students.
When the calculated effect size values are taken into consideration respectively (d=0.012, d=0.237,
d=0.114), according to the classification made by Thalheimer and Cook [30] it is seen that gender has a
negligible effect on computer achievement and computer-related attitude and a small effect on computer
anxiety. As a result of the z test performed for statistical significance, it is seen that while there is not a
significant difference in computer achievement and anxiety, there is a significant difference in computer-
related attitude (z=0.117, p>0.05; z=1.159, p>0.05; z=3.411, p<0.05).
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While the results of the study show that the effect of gender on computer achievement, computer
anxiety and computer-related attitude are in favor of male students, this effect is negligible or small. This
result is consistent with the results of many studies in literature [34, 4, 16, 26, 13, 31]. However, there are
also studies offering different results. For example, today some findings reveal that the levels of male
individuals’ technology adoption significantly differentiate from the levels of female individuals’
technology adoption [11]. According to the statistics of TUIK (Turkish Statistical Institute) [33], while
computer use rate of males is 64%, this rate is 45.6% for females. Although the effect of gender on
computer achievement, computer anxiety and computer-related attitude is small, this difference
increases in actual usage behavior. In our country, there is not difference between males and females in
terms of attitude and achievement and although this is an advantage for increasing computer use rates,
studies should be conducted in order to remove the difference in use rates which result in digital divide.
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