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Abstract

Critical and creative thinking skills share a considerable scholarly discussion;
little is known about the gender-based differences in students’ critical think-
ing and creativity, along with their impact on academic performance in the
Arabian Gulf context. Data for the study were collected through standardized
measurements from 220 students and matched with students’ performance
in various assignments. The data were analyzed through group comparisons
and classification algorithms. The results demonstrated gender differences in
academic success and relationships between critical thinking and creativity.
The current study may assist researchers and practitioners in the educational
field who enhance creativity and critical thinking development among stu-
dents considering gender and academic success. This will allow to improve
teaching-learning experiences and prepare youth for their further professional
success.

Keywords: gender; critical thinking; creative self-efficacy; creative potential;
academic success



88 Ivanna Shubina, Piotr Kwiatek, Atik Kulakli

Introduction

As various studies recognized, the creative self-efficacy has a significant impact
on creative potential (Shubina & Kulakli, 2018a; 2018b; Valovicova & Sollarova,
2020), while the critical thinking skills influence creative abilities (Thayer-Bacon,
2000). The literature on cognitive abilities in education indicates that both critical
and creative thinking are essential conditions for purposeful thinking (Paul & Elder,
2019), which enhances individuals’ efficiency in creating novel strategies or products.

The results of previous studies on gender differences in critical and creative
thinking are mixed. For example, while Krippner (2010) indicates that gender may
determine inhibition of creativity, Torrance (1983) shows that there is no gender
difference in tests results. Other studies indicated significant gender differences
in critical thinking (Kumar & James, 2015) and demonstrated differences in the
majority of critical thinking subtests with women prevalence (Bart et al., 2015).

Previous studies on the role of creativity and critical thinking in education pro-
vide inconclusive results, and there is a need for more in-depth exploration of the
relationships between these two types of thinking, and their impact on academic
performance. Therefore, we adopted a complementary approach and focus on
gender differences among university students and the relationships between their
academic success and level of creativity and critical thinking.

Conceptual Framework of the Study

Relationship between critical and creative thinking and their role in

education system

The potential connections between creative and critical thinking have been
studied as a contradictory or complementary. Previous studies indicated that
educators tend to focus more on critical thinking development in the learning
process (Paul & Elder, 2019). In addition, fostering critical thinking and enhanc-
ing creativity are considered as contradictory in the educational programs and
policies (Kulakli & Mahony, 2014). Recent approach states that creativity involves
divergent thinking, suspension of judgment, generating alternatives, imagination,
and unconscious processes (Plucker et al., 2004). In addition, the study by Paul &
Elder (2019) showed, that both critical and creative thinking are conditions for
purposeful thinking.

Creative self-efficacy as one of the essential self-beliefs is strictly related to
students’ motivational beliefs and academic ambitions, educator’s evaluations of
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creativity expression (Beghetto et al., 2011), creativity evaluations from supervisors
(Tierney & Farmer, 2002), and students’ desire to take risks for solving intellec-
tual tasks (Beghetto et al., 2011). Healthy self-efficacy beliefs can help students
to perceive a risk as a challenging opportunity (Byrnes, 2013). Although it has
been demonstrated that self-efficacy is an essential factor for creativity, the relation
between them is not very clear (Shubina & Kulakli, 2019a).

Gender differences in critical thinking and creativity

The relationships between gender and both, creative and critical thinking
reported in the literature are not clear. For instance, Krippner (2010) finds that
gender may determine inhibition of creativity whereas Torrance (1983) argues that
there is no gender difference in creative potential. However, there are significant
differences between genders in self-perception. The other study argued that crea-
tivity and psychological well-being depends on gender (Androshchuk et al., 2020).
Females did not perceive themselves as inventors and were strongly influenced
by their environment (OECD, 2009). However, a recent study (Kumar & James,
2015) provides evidence on a higher score in inference and lower in recognition
of assumptions among male students.

A study on the relationships between academic majors and gender with meas-
urement of critical thinking disposition stated that females scored higher than
males in open-mindedness and maturity scales (Walsh & Hardy, 1999). Similarly,
a study on critical thinking ability (Zetriuslita et al., 2016) indicated the significant
gender differences at high-level critical thinking skills, while at moderate or low
levels, the differences were not significant. A study conducted by Bart et al. (2015)
indicated the occurrence of statistically significant gender differences in the
majority of subtests in critical thinking with women prevalence. On the contrary,
no significant gender differences were reported for in critical thinking scales of
inference and deduction (Bagheri & Ghanizadah, 2016).

Methodology

Research Focus

The present study focuses on the interrelation of critical thinking and creativity
concerning academic performance among male and female students. By surveying
a reasonable (220 individuals) and diversified (11 majors and various study year
levels) sample of students, we aimed to examine the interrelation between critical
thinking, creative potential, and creative self-efficacy as well as their impact on
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students’ academic success. Specifically, the investigation is carried out into how
the creative self-efficacy is related to creative potential and if it influences the
academic achievements of students. Our goal is not only to compare the students
from different majors and at a different level of study but rather to explore the
extent to which the gender may be considered a significant variable differentiating
the level of critical thinking and creativity in higher education, as well as relation-
ships between them.

Instrument and Procedures

The data collected for this study included students’ creative potential, critical
thinking, and self-evaluation of creativity. Also, students” course records were
obtained to calculate the grades from two types of assessments: 1. Requiring stu-
dents to think critically (exam-like assessments); 2. Requiring creative thinking
assessments.

Previously used and validated scales were used to collect the data. The creative
potential was measured through Kincher’s creative potential scale (Iljin, 2012).
Critical thinking was measured through the Watson-Glaser Critical Thinking
Appraisal tool (Watson & Glaser, 2002), and creativeness was measured using
a questionnaire for creative self-esteem (Iljn, 2012).

Results of Research

Data, Psychometric Properties and Common Method Variance

The data obtained from students’ self-evaluations were coded into SPSS 24 and
merged with students’ records on assignments. In total, data on 220 students were
collected. The sample consisted of 86 female and 134 male students. When it comes
to students’ performance, we discern between two different types of assessments:
(1) creativity-based assessments (CAG), and critical thinking assessments (EAG)
(Table 1).

Table 1. Descriptive Statistics

Variables Group M Me SD
CT Female 9.72 9.0 2.44
Male 8.40 8.0 2.04
CSE Female 9.86 10.0 1.53

Male 8.78 9.0 2.04
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Variables Group M Me SD

CP Female 24.42 24.0 9.63
Male 27.61 26.0 12.64

CAG Female 90.32 92.33 6.64
Male 90.34 91.83 5.38

EAG Female 56.84 56.0 14.94
Male 58.69 60.0 16.94

Note: M=Mean; Me=Median; SD=Standard Deviation; CT=Ceritical Thinking; CSE=Creative Self-Ef-
ﬁcacy; CP=Creative Potential; CAG=Creative Assessments Grade; EAG=Examination Assessments
Grade.

Table 2 provides correlation coefficients for the total sample as well as for the
gender-split. In the total sample, only students’ results (creative tasks and exams)
show moderate correlation (r=.61, p<0.01), while CSE is marginally correlated
with CP (r=.17, p<0.05). However, the analysis of gender-split correlation points
to differences in the patterns. CSE is correlated with CP in the male subsample
(r=.29, p<0.01) but not in the female subsample (r=.04, p>0.05). Likewise, CSE
correlates negatively with CT in the male subsample (r=-.19, p<0.05) but not in
the female one (r=.19, p>0.05). In other words, creative self-efficacy and creative
potential are positively related in case of male students. In case of female students,
we observe that creative potential is positively related to critical thinking.

Table 2. Correlations

Variables 1 2 3 4
Total Sample
1.CAG
2.EAG 61%*
3.CP -.11 -.07
4.CT -.04 .01 -.06
5.CSE -.01 .03 17* -.09
Male
1.CAG
2.EAG .62%%
3.CP -.15 -11
4.CT -.17 -.05 -.18*

5.CSE .01 .04 29 -.19%
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Variables 1 2 3 4
Female
1.CAG
2.EAG 61+
3.CP -.05 -.09
4.CT .09 .15 .25%
5.CSE -.05 .08 .04 -.19

Note: CT=Critical Thinking; CSE=Creative Self-Efficacy; CP=Creative Potential; CAG=Creative
Assessments Grade; EAG=Examination Assessments Grade; **p<0.01, *p<0.05.

Different pattern of correlations suggests that underlying differences may exist
between both genders. We continue the discussion by a more detailed comparison
between genders.

Analysis and results

The Kolmogorov-Smirnoff test performed on CT and CSE yielded significant
results (p<0.01), while the normality assumption was not violated for CP. Thus, the
potential differences between genders in the levels of CT and CSE were evaluated
with a non-parametric Mann-Whitney test, and CP differences were assessed with
a t-test.

We found a significant effect of gender for both CT (U=3.82, Z=-4.27, p<0.01,
r=.29) and CSE (U=3.85, Z=-4.23, p<0.01, r=.28) scores(the effect size was calcu-
lated by dividing the absolute standardized test statistic by the square root of pairs
compared).Female students show higher critical thinking scores (MCTS|F=9.0)
and creative self-efficacy (MCSE|F=10.0) than male students (MCTS|M=8.0 and
MCSE|M=9.0 respectively). Although researchers reported no significant differ-
ences between males and females, the stated gender-based creativity differences
might be influenced by the intense modernization in the country and increase in
gender equality.

An independent sample t-test was conducted to compare the creative potential
between female and male students. There was a significant difference in score
between the two groups, t(218) = -2.00, p = .47, with male students scoring
higher (M = 27.61, SD = 12.64) than female students (M = 24.42, SD = 9.63).
The magnitude of the differences in the means (mean difference = -3.19, 95% CI:
-6.34 to -.05) was small (n?=.05). Gender differences certainly exist, but these are
not global or generalizable across domains. For instance, more men than women
are creative in invention domain, especially in mechanical and scientific areas
(Kaufman 2006).
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We employed one-way ANOVA to compare means of examination-like and
creative-like assessments of students. The results yielded no significant gender
differences, neither for examination-like assessments (F(218)=.680, p=.41) nor
for creative-like assessments (F(218)=.001, p=.98). To further investigate the
differences in performance between the genders, we proceed with analyzing
more fine-grained clusters. We used a K-means procedure with the Euclidean
distance to identify groups of students with a similar combination of results
(examination-like versus creative-like). The clustering procedure demands the
number of clusters to be provided a’priori. A scree plot pointed to a 3-cluster
solution.

Table 3. Clusters of Students’ Performances

Cluster
Cluster name LowC-LowE HighC-LowE HighC-HighE
CAG 85.69 89.93 94.47
EAG 38.40 56.80 74.90
n 66 73 81

Note: CAG = Creative Assessment Grade; EAG= Examination Assessment Grade.

The resulting clusters were named regarding the median value of creative and
examination results respectively (“Low” for values below the median and “High”
for values above the median. The centers and sizes of each cluster are provided in
the Table 3.

As depicted in Figure 1, the patterns of students’ performance (grades) do differ
between genders, especially in high achievement clusters (i.e., HighC-HighE).
More specifically, female students are more likely to score higher in creative
assignments and lower in exams (females: 36.05%, males: 31.34%), while male
students, in part, score high in both types of assessments (females: 33.72%, males:
38.81%). We note, that though the results between male and female students do
differ, gender alone is related more to a type of assessment than its level.

To further confirm the differences, we subjected the data on students’ self-eval-
uations and the cluster classification to logistic regression with student’s gender
as the dependent variable. We used the cluster membership as a control variable
because of different correlation patterns (Table 2).

The Hosmer-Lemeshow goodness-of-fit test yielded a x2 of 12.131 (p>0.05),
suggesting that the model fits the data well. The accuracy of gender prediction
based on the proposed model was better than by chance (80.8 percent).
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Table 4. Results of Logistic Regression

?jeway

Cluster
Number of
Case

B LowC-LowE

B HighC-LowE
O HighC-HighE

ajew

Figure 1. Cluster Classification by

Gender

B SE Wald Exp(B)
Cluster .189n.s. .193 .958 1.208
CP .041** .015 7.268 1.042
CSE -.447%* .095 22.306 .640
CT =331 .075 19.651 719

Note: df=1; M=Mean; Cluster= ; CT=Critical Thinking; CSE=Creative Self-Efficacy; CP=Creative

Potential; n.s. = not significant. ** p<0.05 (two-tailed). Constant was omitted.

Higher CP (b =.04, p<0.05) increases chances to identify a subject student as
a male by 4.2%. Interestingly, the log of odds for a student to be identified as

a female was negatively related to CSE (p<0.05) and CT (p<0.05).
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In summary, we confirm the gender differences using two different means
of comparison. We find that there are significant gender differences in critical
thinking, creative potential and creative self-efficacy, however, it is naive to suggest
either that one gender is more efficient in mentioned abilities than another, or
that there are no differences between them. The relationship between measured
variables appears to be far more complex.

Discussion

One of the essential goals of a contemporary educational system is to prepare
the students for their further professional success by providing appropriate oppor-
tunities for students’ cognitive skills development, including creative and critical
thinking. It is also important to examine how gender can influence the preparation
and the structuring of the course, as well as applied in practice teaching strategies.
This study is one of the first attempts to explore the relationships between all three
variables simultaneously.

The findings provide gender differences in the critical thinking and creativity of
students, along with their impact on academic performance. The results emphasize
the essential role of both critical and creative thinking for individual success in
academic and consequently, professional life. However, some of the studies ana-
lyzed the impact of self-efficacy on creativity, this study is one of the first attempts
to explore this and other related variables empirically.

The study provided evidence for essential gender differences in critical thinking,
creativity and the relationships between them. More precisely, significant gen-
der-based differences were identified in four dependent variables, namely critical
thinking, creative potential, creative self-efficacy, and academic success. These are
important insights into gender-based relationships between creative and critical
thinking concerning the Arabian Gulf context.

Female student’s scored higher in respective tests in critical thinking and crea-
tive self-efficacy than their male peers. Contrary to our expectations, male students
scored higher in creative potential tests. A potential explanation of the differences
is a cultural context.

The correlation patterns showed a significant, yet small relationship between
creative self-efficacy and creative potential (Table 2). The analysis of gender-split
correlations among creative potential, creative self-efficacy and critical thinking
for male students are negative. On the contrary, the positive correlation between
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creative potential and critical thinking was observed for female students, while
other correlations were not significant.

Despite the differences being small, female students tend to score higher in
creative assessments, while male students tend to score higher in assessments like
exams. Consequently, the results of the current study are coherent with the results
of the study by Kumar and James (2015), indicating gender differences in critical
thinking with the prevalence of male students in inference scale. This factor can
be considered as one of the reasons why male students scored higher in exam-like
assessments.

The results of the logistic regression show that based on the level of skills, stu-
dent’s gender can be identified. To our knowledge, this is the first study in a current
literature review, which aims to discover the possibilities of identifying the gender
based on demonstrated cognitive skills.

Limitations of the study and Future Directions

The findings discussed in this study have some limitations. The sample included
in this study is representative for the students in Kuwait and the results cannot
be generalized to all students from the Middle East. The measures we used in
the study, although comprehensive, may influence participants’ answers to “fit” to
existing categories or patterns, which may hamper their expression of personal
beliefs and opinions.

Future research can examine how gender differences vary even more in various
social and educational environments. Further, it would also be valuable to see
how the self-beliefs of students and teachers are related to the level of creativity
and critical thinking, and quality of the relationship between critical thinking and
creativity.
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