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Background: Critical thinking is defined as the art of analyzing and evaluating thinking along with
a review to correct it. Critical thinking is one of the basic needs of human life for decision-making,
selection, and deep understanding of various issues. There is a research gap regarding the possible
role of analytical literacy and computer literacy in predicting critical thinking with regard to the
gender variable.

Aims: This study was conducted to predict critical thinking through computer and analytical literacy
with the mediating role of gender in year-second high school students of Gilan province.

Methods: Research method was descriptive correlation type and the statistical population included
second-year high school students of Gilan province in the first half of the academic year 2019-2020.
The statistical sample included 384 people (191 girls and 193 boys) who were randomly selected in
person and virtual. Data collection tools included critical thinking questionnaire (Ricketts', 2003) and
researcher-made computer and analytical literacy questionnaires. The data were analyzed using
hierarchical regression, multivariate regression, and Z-test using SPSS software version 26, and a
significance level of 0.05 was considered to test the hypotheses.

Results: The results showed that the effect of analytical literacy and computer literacy on students'
critical thinking is positive and significant and explains 43% of its changes. Also, multiple
relationships between analytical literacy and computer literacy with critical thinking have been
stronger in male students than in female students.

Conclusion: According to the obtained findings, it seems that Critical thinking in students can be
predicted by the variables of analytical literacy and computer literacy according to the role of gender.
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Introduction

Critical thinking and its cultivation are one of the
basic needs of human life for making decisions,
choices, and deep understanding of various issues
(Soh, 2017). Arsal (2015) defines critical thinking as
the art of analyzing and evaluating thinking along
with checking for its correction. Critical thinking is
recognized as a basic skill for wise participation in a
democratic society, and in today's modern world, it is
a required skill that is more understood as the ability
of people to challenge their thinking. This ability
requires that they develop their criteria for analyzing
and evaluating their thinking and routinely use those
criteria and standards to improve the quality of their
thinking. Critical thinking is a purposeful, self-
directed judgment that concludes interpretation,
analysis, evaluation, and inference. It is also
considered a documentary, conceptual,
methodological, logical, and radical criticism in
thinking about what is supposed to be judged
(Andolina, 2001). Cultivating critical thinking in
people leads to good understanding, honest
reasoning, open-mindedness, flexibility, fairness in
evaluation, honesty in dealing with individual biases,
cautious  judgment, re-attention, clarity in
discussions, systematic in complex issues, effort in
searching for relevant information, the reasoning is
used in choosing criteria, focusing in searching and
insisting on finding research results. In today's
society, the most important part of education is the
cultivation of critical thinking, which has been greatly
neglected (Mayer-Hoover, 2010).

Evidence shows that there is a relationship between
literacy and critical thinking in students. Learning
computer literacy skills is especially important in the
information age. Computer literacy is the science and
ability of a person to use computers and information
technology. Computer literacy also preferably refers
to the level at that people can use computer programs
and other capabilities that are related to computers
(Morrison and Wells, 2012).

Another type of literacy is analytical literacy, which
refers to the ability to analyze and interpret
information critically and logically, and includes the
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capacity to identify and evaluate arguments,
recognize basic assumptions and biases in a text, and
draw reasoned conclusions based on available
evidence. In other words, analytical literacy is a set of
skills that enable high school students to navigate the
complex and rapidly changing world around them. By
developing these skills, students will be better
equipped to succeed in college and their future
careers (Tost, Didion, Peng, Filderman, &
McClelland, 2020).

Indah, Toyyibah, Budhiningrum, & Afifi, (2022)
point out that there is a relationship between research
skills and digital literacy, but little relationship was
observed between digital literacy and critical
thinking. Kim and Kim (2020) showed that the
interest in computers and the ability to use computers
affect truth-seeking, the ability to use computers
affects analysis, the ability to use computers affects
discipline, and the ability to use computers affects
maturity. Wertz, Fosmire, Purzer, Iglesias & Sapp
(2011), Shelley (2009), and Mohammadi, Bigdeli,
Shehni Yailagh (2018) showed that there is a
relationship between information literacy and critical
thinking in students. The results of some studies
indicate a positive relationship between media
literacy and critical thinking in students (Wood, 2009,
Saraji, Sharifi, Hedayiti, & Sharifi, 2018; Alizadeh,
Abdoli, & Haddad, 2017). Also related to gender
roles, studies show that men’s computer literacy level
is higher than that of women (Samani, Noordin, &
KarimZadeh, 2019; Zin, Zaman, Judi, Mukti, Amin
& et al., 2000).

The relationship between analytical literacy and
computer literacy with critical thinking in students
has been less noticed. The present study examines the
relationship between analytical literacy and computer
literacy with critical thinking in students and then
evaluates the possible role of gender in the
relationship between the above variables.

Method

Research Methodology was applied in terms of
purpose and descriptive - correlation in terms of the
data collection method. The participants included 384
students (193 boys and 191 girls) who were selected
by random cluster sampling from Gilan province. The
tools for measuring the variables were:
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Ricketts’ Critical Thinking Disposition Assessment
Scale: This 33-question Inventory was designed by
Ricketts (2003), in which the subject answers based
on a 5-point scale. On this scale, the minimum score
is 33 and the maximum score is 165. In the study of
Ricketts (2003), the reliability coefficient for the
whole questionnaire was reported as 0.86. In the
research of Pakmehr, Mirdrogi, Ghanaei, & Karami
(2012), the wvalidity and reliability of the
questionnaire were confirmed.

Computer Literacy Inventory: This researcher-made
Inventory included 24 questions and examines
people's familiarity and skills in the field of
computers. Questions are answered in the form of yes
and no. The minimum score is zero and the maximum
is 24. In this research, the Inventory's content and
construct validity were confirmed and its internal
consistency coefficient was 0.86.

Analytical Literacy Inventory: This researcher-made
Inventory contains 9 questions and evaluates students'
analytical literacy. The answers to the questions are
scored based on a 5-point scale. The minimum score
in this Inventory is 5 and the maximum score is 45.
This Inventory has acceptable content validity and
constructs validity, and its reliability coefficient was
0.88.
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Results

The mean and standard deviation of critical thinking
in female students were 101.46 and 27.65
respectively and in male students were 101.12 and
27.12 respectively. The mean and standard deviation
of analytical literacy in female students were 26.56
and 7.76 respectively and in male students 27.14 and
7.87 respectively. Also, the mean and standard
deviation of computer literacy of girls were 10.32 and
7.3 respectively, and boys were 11.87 and 7.49
respectively. There is a positive relationship between
critical thinking and analytical literacy (r=0.636) and
computer literacy (r=0.525). The relationship
between analytical literacy and computer literacy
(r=0.439) has also been positive. Also, the skewness
and kurtosis of all research variables were between +1
and -1, which indicates their relatively appropriate
distribution.

To determine the multiple correlation coefficient
variables of analytical literacy and computer literacy
with critical thinking, multivariate regression analysis
was conducted by gender, and then the multiple
correlation coefficient was compared using the Z test.

Table 1. The results of multiple regression analysis of predictor variables on critical thinking by gender in male and female students

Gender variables R F P t P
. Analytical literacy 6.737  0.001
Girl Computer literacy 0.576  0.332  46.752  0.001 2976 0.024
Analytical literacy 6.925  0.001
=0y Computer literacy 428, 10520, MY {le0 00 2.956 0.01

In girls, the multiple correlation coefficient of
analytical literacy and computer literacy variables
with critical thinking is equal to 0.576 and its squared
value is 0.332. In the sense that the two mentioned
variables have been able to explain 33% of the
changes in critical thinking in female students. In
boys, the multiple correlation coefficient of the
variables of analytical literacy and computer literacy
with critical thinking was equal to 0.728 and its
squared value was 0.530. In the sense that the two
mentioned variables have been able to explain 53%
of the changes in critical thinking in male students.

Table 2. Comparison of multiple correlation coefficients of
variables on critical thinking in two genders
Gender R Zr Z P

Girls 0.576  0.655
Boyes 0.728  0.929

2712 0.01

Considering that the obtained Z value (2.712) is
greater than the Z table (2.58) at the error level of
0.01, it can be said that there is a significant difference
between the two multiple correlation coefficients in
both sexes. This means that the multiple relationships
of analytical and computer literacy variables with
critical thinking are more in boys than in girls.
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Conclusion

The results showed that analytical literacy and
computer literacy can predict critical thinking in
students. This finding regarding the relationship
between literacy and critical thinking is consistent
with studies such as Schmidt (2015), Van Loon and
Lai (2014), Wertz et al. (2013), Shelley (2009), Saraji
et al. (2018), Mohammadi et al. (2018), Alizadeh et
al. (2017). It does not agree with the result of Indah et
al.'s study (2022).

Considering the nature and dimensions of critical
thinking (analysis, evaluation, inference, analogical
reasoning, and inductive reasoning), analytical
literacy promotes cognitive skills and computer
literacy provides the necessary conditions for access
to knowledge and awareness. Therefore, they can
exert positive effects on critical thinking skills. The
importance of critical thinking skills in students is not
hidden from anyone. Critical thinking skills are very
important for incoming high school graduates to
succeed in their jobs.

Another finding of the research was the moderating
role of gender in the relationship between analytical
literacy and computer literacy with critical thinking.
This means that the relationship between these
variables was stronger in male students than in female
students. The results related to the difference in
literacy are similar to the research of Samani et al.
(2019) and Zin et al. (2000).

In explaining these results, it can be said that some
studies indicate that boys’ computer literacy level is
significantly higher than that of girls. Also,
considering the role of reasoning in analytical
literacy, it seems that boys perform better in the field
of this cognitive skill due to gender differences and
the role of brain cells. In addition, it seems that male
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students are more motivated to learn technology
skills, and finally, the analytical and critical view of
surrounding issues and scientific challenges is
stronger in boys.
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