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Although a considerable body of research has been conducted on Critical Thinking (CT)
globally, research on its development and measurement within the Moroccan educational context
remains relatively limited. This study examined the CT proficiency of preparatory school
students and examined the role of gender on their overall CT performance and across the three
variables of the study: Analysis, Evaluation and Extension of Arguments. This study employed a
quantitative research-design using the CAAP CT-test.150 second-year preparatory school
students participated in this study. Descriptive statistics, the independent sample t-test, ANOVA,
MANOVA, Partial Eta Squared effect size, and Item Response Theory (IRT), were performed to
analyse data. The findings revealed that students scored a general average to above the average
level of CT, with the highest aptitude in the Analysis of Arguments. The analysis revealed no
significant gender differences in students’ overall CT aptitudes or in any of the variables
examined. These findings carry important implications for both educational policy and
instructional practice. Instructional reform is needed to support the development of students’ CT
by integrating learner-centered teaching practices and technology-based instruction. Future
research should examine other variables that may affect students’ CT-aptitudes and develop and
validate assessment tools that are relevant to educational and cultural aspects of Arab students.

Keywords: critical thinking, gender differences, analysis of arguments, evaluation of arguments,
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INTRODUCTION

Critical thinking (CT) is recognized as a vital skill for students to cope with the requirements of the
215t century job-market (Lu, 2024). Many researchers have investigated the role of CT skills in
preparing students to excel in the academic and professional domains (Lu & Xie, 2024; Meza et al.,
2024). This need is fueled by an evolving learning environment in which technological advancement
and global challenges require employees to demonstrate high CT abilities (Chen et al., 2024). These
skills are among essential skills employers seek in potential employees, as stated by the National
Association of Colleges and Employers (NACE, 2017). These skills enhance both individual success
and overall organizational effectiveness, emphasizing the growing importance of transferable skills
that can be used in different settings (Roosyanti & Suryarini, 2024). Consequently, these skills are key
components of soft skills (Pavlenko et al., 2024) that can enhance efficiency and innovation across
sectors such as education, health, and medicine (Mizrak & Caylan, 2024).

The national agenda to integrate HOTS into Moroccan educational was guided by the “Vision
Stratégique” (Strategic Vision) 2015-2030. Previous studies have highlighted numerous challenges in
implementing these reforms effectively (khalil & Hellalet, 2024). Evidential research reports from
major global educational evaluations have continuously cited the limited rate of reform in these areas;
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notably, from evaluations conducted by the Program for International Student Assessment (PISA), it
was claimed that Moroccan learners consistently ranked lowest in complex inference and abstract
problem-solving skills compared to other areas like memorizing basic knowledge (Organisation for
Economic Co-operation and Development (OECD), (2019). The HOTS cited as needing major reform
such as systemic pedagogic changes in learning systems due to deeply entrenched teaching methods
which have always leaned towards the constructivist learning requirements to favor HOT processes in
Moroccan educational systems despite official reform policy changes.

The evaluation and development of CT abilities have been the focus of contemporary educational
frameworks, especially as global educational agendas increasingly focus on developing higher-order
cognitive skills (Lu, 2024). In the Moroccan context, the integration and assessment of CT in
education, in general, remains unexplored despite its recognized importance in preparing students for
academic and professional success (Khalil & Hellalet, 2024). The nature of the courses in preparatory
classes necessitates equipping students with Higher-Order Thinking Skills (HOTS) necessary for their
advanced academic studies (Belghiti et al., 2017; Chana, 2022). Although Moroccan educational
reforms have prioritized quality improvement and competency-based approaches, studies evaluating
and measuring students’ CT aptitudes in this context are scarce, and there is limited empirical research
on this topic that can guide policy and practice effectively and accordingly.

The significance of this study stems from its promise to address this vital gap by examining and
quantifying students’ CT aptitudes in the Moroccan preparatory school context. Assessing these
aptitudes is vital not only to diagnose students’ CT skills but also to provide educators and
policymakers with actionable feedback to enhance teaching strategies and educational interventions.
Furthermore, this study contributes to the broader literature on CT by situating its findings within the
unique sociocultural and educational context of Morocco, offering insights into how CT can be
fostered in similar contexts. In doing so, it seeks to align Moroccan preparatory education with
international standards, guaranteeing that students are well prepared to excel in their academic
endeavors and meet the needs of the modern workforce. Therefore, the primary objective of this study
was to evaluate the CT proficiency of preparatory school students and explore the role of gender on
their overall CT performance and across the three variables of the study: Analysis of Arguments,
Evaluation of Arguments, and Extending Arguments. The CAAP CT test was used as an assessment
measure in this study. Therefore, the next two research questions were formulated:

1. How do preparatory school students perform in terms of critical thinking proficiency?

2. To what extent do gender differences influence the overall critical thinking aptitudes of
preparatory school students and their performance in Analysis of Arguments, Evaluation of
Arguments, and Extending Arguments?

Thus, the following hypothesis was formulated:

HO: Gender does not significantly influence the overall critical thinking aptitudes of preparatory

school students and their performance in Analysis of Arguments, Evaluation of Arguments, and
Extending Arguments.

Conceptualizing Critical Thinking: Definition and Significance

Dewey (1933) was among the first scholars who define CT based on the notion of "reflective
thinking" (p. 9), as a higher-order cognitive skill in which individuals synthesize, analyze, evaluate,
and create information in a sound and coherent manner, which is crucial for academic success and
real-world application (Nanda et al., 2023). Facione (1990) defines the term as " a purposeful and self-
regulated cognitive process that includes interpretation, analysis, evaluation, and inference” (P. 3),
which encompasses offering explanations grounded in evidence, concepts, criteria, contextual factors
and methodologies that substantiate the judgment being formed (p. 3). Therefore, CT is characterized
as a reflective process applied to decision-making and problem-solving. In this context, Paul and

Anatolian Journal of Education, April 2026 e Vol.11, No.1



Khalil & Hellalet 151

Elder (2006) also define CT as "the art of thinking about thinking while thinking in order to make
thinking better: more clear, more accurate, more defensible" (p. 1). These metacognitive features refer
to the dimensions of CT, which are self-regulatory aspects in which the processes of an individual's
thought are subjected to continuous monitoring and refinement towards the attainment of more valid
and reliable outcomes (Pereles et al., 2024).

In this investigation, CT is defined as the effective application of cognitive abilities to accurately
evaluate, analyze, and synthesize data, arguments, or claims in order to develop well-reasoned
decisions and conclusions in a deliberate and self-regulatory manner. This involves identifying
assumptions, assessing evidence, recognizing logical relationships, and drawing valid conclusions. In
higher education, CT is assessed to ensure that students can apply these skills across disciplines,
communicate their reasoning effectively, and make informed decisions that reflect intellectual rigor
and ethical considerations in academic and real-world contexts (Nguyen & Tran, 2024; Hamjilani &
Sulisworo, 2024). This assessment guarantees that students acquire not only the knowledge but also
the CT skills needed for success in academic, professional, and social contexts (Kek, 2022). This
reflects the focus of higher education on developing critical, reflective, and independent thinking.

Arguably, CT skills allow learners to engage in independent and reflective thinking (Ennis, 2011),
which are essential for academic achievement. Within an academic endeavor, CT skills allow students
to engage in self-regulatory learning, thereby developing a deep understanding of their disciplines,
enabling them to shift from traditional learning to analytical evaluation of information (Khalil et al.,
2025). In this respect, Abrami et al. (2015) affirm that learners who gain high levels of CT are better
equipped to manage academic problems and score higher marks on standardized tests. It enables
students to immerse themselves in evaluating content, assessing its validity, and articulating reasoned
perspectives (Halpern, 2014). In the contemporary world, where access to knowledge is extensive, the
ability to question the credibility and acceptability of the given information is essential (Nakas, 2023).

The modern labor market is becoming increasingly complex due to globalization, demographic
changes, and technological evolution, which significantly impact the professional development and
adaptability required by employees in this dynamic environment (Jaffrezo, 2023). According to the
World Economic Forum (2024), CT is one of the top five skills recommended in the global job market
because it is considered an important aspect of decision and problem-solving. Similarly, Mihail (2022)
supports this view, claiming that CT is considered a top skill highly appreciated by the business world
and organizations. In business, experts argue that CT enables professionals to think deeply about the
information presented to them, interpret the information from multiple angles, and make decisions
that are beneficial to the organization (Imjai et al., 2025). Recent studies have stated that CT is
essential for reducing decision-making errors and making better judgements in intricate situations
(Vincent-Lancrin, 2024; Le, 2024). Therefore, there is an increasing need for employees to combine
creative and CT skills to promote competitiveness and innovation across domains.

Critical Thinking Evaluation

21st-century skills emphasize educational quality (Sulam et al., 2024). Educational institutions are
expanding the integration of CT skills into their curricula to improve educational quality (Todorova,
2024; Alali, 2024). In this competitive era, attention has shifted towards HOTS such as CT, with
increasing research dedicated to developing reliable methods for assessing these skills (Ridwan et al.,
2022). Most studies in this area have focused on general CT skills rather than those specific to
individual disciplines. However, findings indicate that students’ CT abilities are often categorized as
“poor” (Verawati et al., 2024; Cacik & Widiyanti, 2024), necessitating the need to assess CT in higher
education. In this regard, Ennis (2015) highlights the importance of CT assessment in diagnosing
students’ abilities, providing constructive feedback, motivating students to improve, and enabling
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educators to evaluate the impact of their teaching strategies and interventions on student outcomes
(Todorova, 2024; Alali, 2024).

Assessing CT skills is a significant issue in research and educational environments, as it is
increasingly recognized as a vital skill for success in the 21st century (Dwyer, 2023). Various
frameworks and methodologies have been developed to evaluate CT, highlighting its importance and
challenges associated with its assessment. Modern research emphasizes the employment of strong and
relevant methods for measuring the cognitive skills of CT. Facione et al. (2020) pointed out that CT
measures should encompass the ability to interpret information, evaluate evidence, and reach
informed conclusions because such abilities are crucial in solving complex problems in different
fields. Traditional tests, usually reliant on memorization or shallow knowledge, are increasingly
criticized for not comprehensively considering the multidimensional nature of CT (Hamjilani &
Sulisworo, 2024). Consequently, researchers opt for standardized tools, such as the Watson-Glaser
Critical Thinking Appraisal, CAAP CT test, and California Critical Thinking Skills Test, to provide
more comprehensive evaluations of students’ cognitive abilities.

Research concerning gender and CT supports the hypothesis that there are no gender differences in the
development of CT skills. In this regard, a study revealed the absence of substantive differences
between the metacognitive and critical thinking abilities of male and females (Gula et al., 2024).
Likewise, another study indicated that the performance of the participants in CT was neither predicted
nor correlated with the participants' gender (Marni et al., 2021). Regarding this point, another study
revealed the similarity of the performance in CT of undergraduate males and females in CT aspects of
analysis and evaluation (Liu & Pasztor, 2023). However, a Spanish study revealed differences
concerning the use of CT in written expressions of male and female students (Albarracin-Vivo et al.,
2024). This inconsistency suggests that while gender may shape particular elements of CT, it is neither
a consistent nor a determining factor. Rather, it is educational practices-such as collaborative learning,
metacognitive scaffolding, and inquiry-based instruction-which appear to support CT development
across genders (Marmani, 2021).

The CAAP Critical Thinking Test

To assess the development of learners’ CT skills and evaluate teaching interventions designed to foster
these abilities, researchers frequently utilize validated commercially available assessment tools
(Amuda et al., 2024). Studies have shown that these tools are effective in measuring higher-order
cognitive skills including CT. Liu et al. (2023) found that standardized CT assessments are highly
reliable in identifying students’ abilities to analyze arguments and evaluate evidence, which are key
components of CT. This study adopted the CAAP CT Test as a standardized measure of CT skills that
aids post-secondary institutions in assessing, evaluating, and improving learners’ learning
performance and educational program outcomes. It serves as a standardized evaluative instrument
aimed at assessing students’ abilities to analyze, evaluate, and extend arguments to formulate reasoned
conclusions (American Collegiate Testing (ACT), 2008). The test acts as both a diagnostic instrument
and measure of educational output for the continuous improvement of teaching and learning (Liu et
al., 2023). It presented test-takers with multiple-choice questions in the form of scenarios, where they
were asked to infer information from the passages, determine assumptions, evaluate evidence, and
determine the logical consistency of the conclusions. The theoretical framework of this study not only
facilitates the assessment of CT skills, but also aligns closely with the objective of developing
evidence-based insights into cognitive skill development in educational contexts.

Conceptual Framework

RED Critical Thinking Model theory and Bloom’s taxonomy align with the CAAP CT Test. All of
these underlines the theoretical framework of the current study. Together, they guide the analysis and
interpretation of students’ CT skills. The RED model, developed by Pearson TalentLens, endorses a
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methodical approach that guides the assessment of students’ CT skills. It serves as a structured
framework designed to enhance cognitive learning skills by dividing the CT process into three key
components. First, Recognizing assumptions involves identifying and questioning underlying
assumptions to uncover information gaps and address illogical reasoning (Pearson, 2017). Second,
Evaluating arguments entails critically analyzing materials, assessing the credibility of evidence, and
understanding the influence of emotions on the topic (Pearson, 2017). Finally, Drawing conclusions,
which focuses on synthesizing diverse data and making well-reasoned decisions based on logical
interpretations of the evidence. As Wulandari and Hindrayani (2021) highlight, the RED model
incorporates essential questions within each category to foster and refine CT skills. Breaking down
CT into these interrelated components provides a useful foundation for exploring cognitive processes
in problem-solving and decision-making.

The revised Bloom's taxonomy is among the educational paradigms that emphasize the significance of
CT as a cornerstone of 21 century skills. The instructional methods outlined in such paradigms
require the acquisition of HOTS such as analysis, evaluation, and creation (Anderson & Krathwohl,
2001). Constructivist theory emphasizes the importance of student participation in learning
experiences that promote knowledge creation and enhance cognitive processes (Cobb, 1994). Scholars
(e.g., Boddy et al., 2003; de Bono, 1976) have focused on fostering learners’ cognitive abilities and
distinguishing between lower- and higher-order thinking. The latter involves skills, such as analysis,
evaluation, synthesis, reasoning, and creativity (Resnick, 1987; Bloom et al., 1956; Wilks, 1995).
These skills are developed through activities such as questioning, CT, and systematic problem solving
(Dillon, 2002; Zohar & Dori, 2003).

The relationship between Bloom’s taxonomy and the use of the CAAP CT test lies in their shared
focus on higher order cognitive skills. Bloom’s taxonomy provides a hierarchical framework for
understanding CT, progressing from foundational skills such as remembering and understanding
higher-order processes such as analyzing, evaluating, and creating. The CAAP CT test operationalizes
this framework by specifically targeting skills aligned with the higher levels of taxonomy, particularly
analysis of arguments, evaluation of arguments, and extending arguments. Through its emphasis on
analyzing arguments, identifying logical inconsistencies, and evaluating the validity of evidence, the
CAAP test reflects the taxonomy’s focus on the advanced cognitive abilities necessary for CT.
Additionally, the CAAP CT test implicitly incorporates foundational skills from Bloom’s framework,
such as understanding and application, because students must comprehend the presented information
and apply it in the context of reasoning and problem-solving. This interconnection underscores the
relevance of Bloom’s taxonomy as a theoretical framework for framing and interpreting the cognitive
processes assessed by the CAAP test. Therefore, this study situates assessment within a broader
theoretical context, enabling a deeper exploration of how specific CT skills are measured and
developed in an educational setting.

To provide a link between the basic cognitive theories and our research methodology, we introduce a
conceptual framework (Figure 1). This comprehensive framework conceptually represents three
different parts of the whole. First, there is Bloom's Revised Taxonomy, which develops the cognitive
structure and specifies what intellectual levels of processing and performance are to be achieved.
Next, the cognitive skills can be applied and supported using the RED Model, which represents the
orderly and systematic step-by-step performance measures of CT skills in accordance with the CAAP
CT test. From a methodological perspective, this conceptual framework was directly responsible for
designing and determining the structure and parameters of differential analysis in our research design.
Significantly, and essential to validating research findings, this conceptual framework represents and
serves as the authoritative determinant with all ultimate interpretations regarding findings.
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Figure 1
Conceptual Framework

METHOD
Research Design

The present study employed a quantitative research design using the CAAP CT test to examine the CT
proficiency and the role of gender on CT performance among preparatory school students. This
quantitative approach helps gain a deeper understanding of the social world by systematically
collecting numerical data and applying statistical analyses (Johnson, 2014). In this study, test scores
were used as a quantitative measure to assess students’ CT skills and to identify any gender-related
differences. They also provided a meaningful estimate of the associations between the variables under
investigation, serving as the primary data collection instrument for this study.

Relying on the principles of post-positivism, the researchers’ role in this study was limited to
collecting and objectively interpreting data, adhering to the principle that reality exists independently
and can be observed consistently by unbiased observers (Shaw & Satalkar, 2018). Efforts have been
made to minimize personal bias and maintain objectivity throughout the research process. The
researcher functions as an impartial analyst, detached from influencing participants or collecting data
(Scott, 2003; Shaw & Satalkar, 2018). This commitment to objectivity ensures that the study’s
findings are based solely on the data collected and free from subjective interference.

Sample

The sample for this study consisted of 150 students enrolled in second-year preparatory classes, as
illustrated in Table 1. They were selected using random stratified sampling. Of this sample, 45% were
male and 55% were female. Most of them (94%) fell within the 19-20 age category, whereas 6% were
in the 21-22 age range. Regarding their years of learning English, 53% of the students had been
learning English for four to five years, 33% for six to seven years, and 14% for more than seven years.
The sample included students from diverse socio-economic backgrounds and geographical areas,
covering both urban and rural regions in Morocco.
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Table 1

Participants’ Demographic Background

Gender Age Years of learning English
Frequency Percent Age category Percent Years Percent

Male 68 45% 19-20 94% 4-5 53%

Female 82 55% 21-23 6% 6-7 33%

Total 150 100% Total 100% +7 14%

Prior to data collection, it was necessary to obtain written informed consent from institutional
representatives in accordance with the ethical guidelines (Johnson, 2014; Sileyew, 2019; Mertler,
2021). In addition, all participants were provided with an informed consent form prior to the study,
outlining its purpose and ensuring their voluntary participation, emphasizing that participation was
entirely voluntary and included assurances regarding the confidentiality of their responses. They were
assured that their answers would be utilized exclusively for research purposes and would not be
directed toward any other purpose. Additionally, their right to withdraw from the study at any time
without any concerns was explicitly communicated and emphasized. The results were reported only in
terms of the CT skills assessed by the test, with no focus on individual student performance. This
ensured that the confidentiality and anonymity of participants were maintained throughout the
research process.

Instrument

This study adopted the CAAP CT test as a core research instrument to measure preparatory class
students’ CT aptitudes in relation to the variables of the study. The CAAP CT test is a standardized
test designed to evaluate CT skills of collegiate students (ACT, 2008). It was developed using the
ACT Program in 2008. It is composed of 32 items with 40 min allotted (ACT, 2008). It was developed
to assess HOTS and reasoning skills, including CT (analysis of arguments, evaluation of arguments,
and extending arguments). The test has four consecutive reading passages based on everyday
problems, followed by multiple-choice questions with four options (ACT, 2008). The structure of the
questions requires students to employ their CT skills to analyze, evaluate, and develop conclusions
(ACT, 2008). The question type represents multiple aspects of CT. Table 2 illustrates in detail the test
specifications. The CAAP Critical Thinking Test was administered in person in one of the students’
regular sessions. Students were given ninety minutes to complete the test under supervision while
adhering to the explicit instructions given at the beginning.

Table 2
CAAP Critical Thinking Test Item Specifications
Indicators Test number (item) Total of the test items

Analysis of elements of arguments ~ 2/3/4/7/8/9/10/11/13/14/17 18
/19/20/21/25/26/29/31

Evaluation of an arguments 6/12/16/18/23/24/27/28/32 9
Extending arguments 1/5/15/22/30 5
Total 32
Data Analysis

To analyze the data obtained from the test, the scores of the participating students were compared to a
relevant normative test framework. The analysis in this study employed both descriptive and
inferential statistics to examine the participants’ CT aptitudes regarding their gender and the CT
aspects of the test (analyzing arguments, evaluating arguments, and extending arguments). In this
regard, descriptive statistical analyses were considered to address the first research question, while
inferential statistical analyses, the independent sample t-test, ANOVA, MANOVA, Partial Eta Squared
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effect size, and Item Response Theory (IRT) were performed to address the second research question.
The significance level was set at P < 0.05 to determine statistical significance. Data analysis was
performed using IBM SPSS Software V.27.

The test results were analyzed using IRT, a mathematical model that explains the relationship between
latent traits (unobservable attributes) and observed outcomes or performance (Zhu et al., 2025). This
model links the qualities of the test items, individuals’ responses, and the underlying construct being
measured (Zhu et al., 2025). In this context, each test response offers insight into an individual’s level
of CT aptitude, which is considered a latent trait (Zhu et al., 2025). Therefore, the study is grounded in
a post-positivist philosophical framework that emphasizes an objective ontological reality and relies
on fact-based information obtained through empirical observation and measurement (Tripathi et al.,
2024). By analyzing the CAAP CT test results, this study objectively evaluated the CT skills of
students in preparatory classes without incorporating any intervention.

FINDINGS
Students' Critical Thinking Proficiency

Examining preparatory class students’ CT proficiency as measured by the CAAP CT test was the
focus of the first research question in this study. Accordingly, the descriptive statistics in Table 3
summarize the findings. They indicated that preparatory class students scored positively on average to
above average on the CAAP CT test, showing a moderate overall performance of CT aptitudes
(M=64). Notably, the median was 66.00, with a standard deviation of 5.20, reflecting the degree of
variation in students' scores. The minimum observed score was 48.00, whereas the maximum score
was 72.50. These results indicate a moderate level of CT aptitude within the sample investigated, as
measured using the CAAP CT test.

Students were placed at their appropriate CT level based on their scores obtained in the CAAP CT
test. The findings of their overall CT aptitudes are shown in Table 3. The results indicated that the
participating students demonstrated a moderate level of CT (64%). More specifically, 20% of the
students fell into the category of having "High Critical Thinking,” scoring between 68 and 80, and
27% of the sample demonstrated "Above Average Critical Thinking" (scores between 65 and 67).
Besides, 37% of the students demonstrate "Average Critical Thinking,” with scores ranging from 61 to
64. Conversely, 16% of students exhibited "Low Critical Thinking" (scores between 40 and 60). These
findings suggest that most students (64%) exhibited an average or above-average CT level. In relation
to the investigated variables of the study, as illustrated in Table 6, students had the highest mean value
in Analysis of Arguments (M=65.5) and scored the same mean value in Evaluating Arguments and
Analyzing Arguments (M=64.00), indicating students’ average to above-average performance across
all the test subscales of the CAAP CT test(Analyzing Arguments, Evaluating Arguments and
Extending Arguments).

Table 3

Students' Level of Critical Thinking

No Range of Scores Category of Measurement N %

1 68 - 80 High Critical Thinking 30 20%
2 65 - 67 Above Average Critical Thinking 40 27%
3 61 -64 Average Critical Thinking 55 37%
4 40 — 60 Low Ciritical Thinking 25 16%
Students’ overall CT N Mean Median Std. Deviation Min Max
aptitudes 150 64.50 66.00 5.20 48.00 72.50
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The Role of Gender on Students’ CT Aptitudes

The second research question in this research seeks to determine whether there is a significant
difference in the overall CT aptitudes of male and female students, as well as whether gender-based
differences exist in their performance across specific CT skills: analyzing arguments, evaluating
arguments, and extending arguments. To address the first aspect of this question, an independent
samples t-test was conducted, the results of which are presented in Table 4. The findings of the t-test
indicated no statistically significant difference in the students’ overall CT aptitudes between males and
females (t (148) =-1.13, p=0.261).

Table 4

The Results of the Independent Samples T-Test

Gender N Mean Std. Deviation t-Value df  p-Value
Male 68 64.00 5.00

Female 82 65.00 5.40 -1.13 148 0.261

Although the independent samples t-test indicated no statistically significant differences in students’
overall CT aptitudes between males and females (Table 4), a Multivariate Analysis of Variance
(MANOVA) was performed to further examine whether gender had a significant multivariate effect on
the three variables of the study (Analysis of Arguments, Evaluation of Arguments, and Extending
Arguments) simultaneously. Overall, the MANOVA analysis, as shown in Table 5, indicates that there
were no statistically significant differences between males and females (Wilks” Lambda = 0.985, F (3,
146) = 1.23, p = 0.302), suggesting that gender did not have a significant multivariate effect on
Analysis of Arguments, Evaluation of Arguments, and Extending Arguments.

Table 5

The Results of MANOVA Test

Effect Wilks' Lambda F-Value dfl df2 p-Value
Gender  0.985 1.23 3 146 0.302

While the MANOVA findings (Table 5) indicated that gender did not have a statistically significant
multivariate effect on the three variables, it is still relevant to follow up the univariate effects for each
variable of the study. To this end, a subsequent Analysis of Variance (ANOVA) was conducted for
each dependent variable (Analysis of Arguments, Evaluation of Arguments, and Extending
Arguments) to determine whether gender influenced any of these CT dimensions. In this regard, the
ANOVA test was performed, and the results of the analysis, as shown in Table 6, indicate that gender
was not a statistically significant factor in the Analysis of Arguments, F(1, 148) = 1.15, p = 0.285,
Evaluation of Arguments, F(1, 148) = 2.48, p = 0.117, and Extending Arguments, F(1, 148) = 0.89, p
=0.347.

Table 6

The Results of the ANOVA Test

Variable Mean F-Value  p-Value
Female  Male

Analysis of Arguments 66.00 65.00 1.15 0.285

Evaluation of Arguments 65.00 63.00 2.48 0.117

Extending Arguments 64.00 64.00 0.89 0.347

The effect size was estimated using partial eta squared (1 2) to determine the practical significance of
gender differences across the three variables. As illustrated in Table 7, the effect sizes for the Analysis
of Arguments (n?> = 0.0077), Evaluation of Arguments (> = 0.0165), and Extending Arguments (n? =
0.0060) were all classified as small according to Cohen's guidelines (1988). This supports the fact
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that, although minor differences were found, they were not large enough to be considered practically
significant.

Table 7

Effect Size (Partial Eta Squared n?) Results

Variable F-Value Partial Eta Squared (n?)
Analysis of Arguments 1.15 0.0077

Evaluation of Arguments 2.48 0.0165

Extending Arguments 0.89 0.0060

While previous statistical analyses provide insights into students’ overall CT aptitudes and their
gender-based differences, they do not account for the difficulty and discrimination parameters of
individual test items. To further analyze the performance of students at the item level, Item Response
Theory (IRT) analysis was performed to understand how higher- and lower-performing test-takers
respond to specific items on the CAAP CT test. The results of this test in Table 8 indicated that the
CAAP CT test items exhibited good discrimination (o = 0.85) and moderate difficulty (§ = -0.30). The
overall reliability of the test was high (o = 0.91), indicating strong internal consistency. In this respect,
the IRT analysis confirms that the obtained results are due to true student performance differences and
are not unlikely to be the result of measurement bias, further confirming the findings of the inferential
statistical results obtained in this study.

Table 8

Item Response Theory (IRT) Analysis Results
Parameter Value
Discrimination (o) 0.85
Difficulty (B) -0.30
Test Reliability 0.91
DISCUSSION

The findings of this study indicated that the participating preparatory class students demonstrated a
general average to above the average level of CT (64%). The analysis highlighted three key aspects
that students performed significantly on the CAAP CT test: Analysis of Arguments, Evaluation of
Arguments, and Extending Arguments. The examination proved that the highest aptitude was in
Analysis of Arguments and revealed parallel aptitudes in Evaluation and Extension of Arguments.
These findings suggest that the students exhibited the ability to think critically, similar to previous
studies, such as Intan et al. (2024), Abidin and Sulaiman (2024), As'ari and Suaidi (2023), Hardianti et
al. (2023). In the Indonesian context, Hardianti et al. (2023) reported that students had a moderate
level of CT skills, as assessed according to the attributes described by Facione and Facione (2013).
Consistent findings were reported in an investigation conducted by Intan et al. (2024). Their findings
highlighted a moderate level of CT abilities through interpretation, analysis, evaluation, inference,
explanation, and self-regulation. In another study, Abidin and Sulaiman (2024) argued that students
exhibited the ability to think critically by identifying, analyzing, and solving problems; thinking
logically; making appropriate decisions; and drawing careful conclusions, as manifested through the
implementation of problem-based learning. These findings are also in harmony with As'ari and Suaidi
(2023) examination of students’ CT skills. They contended that students demonstrated the ability to
think critically by developing arguments, supporting details, and analyzing problems.

The researchers attributed these results to instructional approaches that promote CT, particularly
within preparatory classes, where the students in this study were enrolled. Exposure to diverse
educational experiences that cultivate CT skills may have contributed to these findings (Afrilyasanti et
al., 2025). According to Chana (2022), teachers in preparatory schools employ various techniques and
methods to enhance students' learning approaches, which in turn positively influences their CT skills.
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Similarly, problem-based learning activities enhance students’ development of CT skills (Khalil et al.,
2025; Rokhmanet al., 2025). Regarding students’ high performance in the analysis of arguments
(M=65.5), they effectively distinguished between strong and weak arguments in the test,
demonstrating their ability to make critical judgments. Specifically, they were able to identify strong
arguments that are both necessary and directly relevant to a given situation while recognizing weak
arguments as those that are irrelevant, of minor importance, or that misinterpret correlation as
causation. Furthermore, students’ capacity to objectively analyze information, prioritize evidence-
based reasoning, and minimize emotional biases in their evaluations aligns with the essential
components of the CT process (Chen et al., 2024; Redaelli et al., 2024; Verawati et al., 2024) in
relation to the RED model of CT, as discussed previously.

The students’ differential performance is highly consistent with established cognitive theories, which
posits that foundational analytical skills must precede more advanced judgmental tasks. Because
traditional academic settings routinely reinforce procedural comprehension and component
identification, students naturally show greater proficiency in simple analysis. On the other hand, the
Evaluation of Arguments calls for a sophisticated metacognitive judgment, requiring students to
evaluate the arguments' quality, identify logical fallacies, and consider the veracity of implicit
assumptions. Moreover, Extending Arguments is the ultimate form of CT, requiring innovative
synthesis, inductive reasoning, and the deduction of new solutions from preexisting data. Furthermore,
the students also showed the same level of proficiency in Evaluating and Extending arguments,
reflecting their ability to determine the strength and validity of arguments and develop reasonable
extensions or counterarguments. These results go hand in hand with the existing body of literature that
emphasizes the significance of argument analysis and evaluation as essential elements of CT
(Kerruish? 2025; Halpern, 2016; Jamil et al., 2024; Butt, 2010). The concurrent application in the
Evaluation and Extension of Arguments demonstrates that students are not only able to critically
evaluate well-established arguments but also to use logical reasoning to extend them in a coherent
manner. Learners’ competence to evaluate the soundness and strength of arguments aligns with the
evaluation level of Bloom's taxonomy. At this level, students make critical judgments regarding the
quality, logical coherence, and credibility of arguments based on accepted criteria (Anderson &
Krathwohl, 2001). This indicates that students possess the ability to use logical reasoning and
objective judgment, which reflects a high degree of cognitive processing (Ali, 2022; Saputro et al.,
2020). On the other hand, students’ ability to extend arguments reflects Bloom's taxonomy’s top level
of cognition and creation, whereby students create new ideas, develop new arguments, or synthesize
information in a new manner (Anderson & Krathwohl, 2001). This includes having students integrate
knowledge, applying logical reasoning, and developing cogent arguments outside the premises given,
showing their ability to think critically and creatively in complicated scenarios (Le, 2024).

CT is a set of skills involving several cognitive levels, as proposed by Bloom's taxonomy (Yue, 2024)
that can be taught and developed (Le, 2024; Xiang, 2024; Horalek & Distler, 2024), aligning with the
guided inquiry and problem-solving pedagogical approaches in preparatory classes, where students
are prepared with essential skills to analyze, infer, and interpret information (Irwanto et al., 2024;
Horalek & Distler, 2024). This may explain the level of CT of preparatory class students who
participated in the current study because they were being introduced to guided inquiry and problem-
solving methods and techniques in their classes. However, the findings of this study contradict those
of previous studies that assessed students’ CT skills (Asrowi et al., 2025; Utomo et al., 2024; Dina et
al., 2024). These studies have found that most students demonstrate low levels of CT aptitudes.

Regarding the second research question, the findings indicated no statistically significant differences
between males and females overall CT aptitudes or in any of the specific variables (Analysis of
Arguments, Evaluation of Arguments and Extension of Arguments) of the CAAP CT test, indicating
that gender differences did not affect students’ CT abilities. Gender roles have traditionally impacted
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educational processes, affecting teachers’ expectation from males and females. Studies have shown
that females excel in languages, while males are keen towards learning math and sciences (Escolano-
Pérez & Bestué¢, 2021). This imbalance impacted not only their performance but also their ability to
learn CT skills. The importance of CT skills cannot be underestimated here; as it demands openness to
questions and intellectual challenges. Lack of understanding and exploration in one gender definitely
limits their ability to hone their CT skills. These findings confirm the null-hypothesis and are
consistent with previous research, such as that of Salahshoor and Rafiee (2016), Raslan and Forawi
(2024) and Alhowail and Albagami (2024). In the Iranian context, Salahshoor and Rafiee (2016)
claimed that there are no gender differences in students’ CT skills. Similarly, Alhowail and Albagami
(2024) concluded that there are no gender differences in the overall CT ability among students,
indicating that gender is not a factor in the CT skills of students in Saudi Arabia. In the United Arab
Emirates, Raslan and Forawi (2024) concluded that gender differences had no significant effect on
students' CT performance or in certain CT test subscales, such as inference, argument, and deduction,
between males and females. These studies further support the conclusion that male and female
students exhibit comparable CT abilities.

The absence of significant gender differences in the present study confirms the role of current
pedagogical practices, such as active learning approaches (Bhuttah et al., 2024), inquiry-based
instructional practices (Aratjo et al., 2024. Grecu, 2022), and problem-solving activities (Manurung
and Pappachan, 2025), in bridging possible gender gaps in students’ CT skills. Moroccan educational
practices, which are based on competency-based learning, give males and females equal opportunities
to engage in inquiry-based and problem-solving activities. This could lessen the traditional gender
disparities observed in various contexts by encouraging all students to question, assess, and defend
their beliefs. Previous studies have emphasized that CT is an acquired skill, not a genetic factor, and
that if both females and males are given equal training, pedagogical instruction, and experience in
analytical tasks, their performance is comparable (Batdi et al., 2024; Proca, 2024; Darmaji et al.,
2024). Moreover, these findings challenge previous studies that have suggested gender-based
variations in students’ CT skills, such as Darmaji et al. (2024), Setiawan et al. (2024), Aulia and
Sutarni (2024), and Liu and Pasztor (2023). Darmaji et al. (2024) argued that there were gender
differences in the CT abilities of high school students, claiming that gender significantly affects the
overall CT ability of physics students. Similarly, other studies, such as those by Setiawan et al. (2024)
and Aulia and Sutarni (2024), found significant gender differences in the students’ ability to think
critically, where female students had higher scores than male students, indicating that gender affects
students' ability to think critically. Similarly, Liu and Pasztor’s (2023) study attested to significant
gender differences in the CT ability of university students, concluding that gender affects students' CT
ability and necessitating the consideration of gender in pedagogical approaches to foster CT
development. This substantiates the hypothesis that CT is a universal skill to be learned irrespective of
cognitive gender differences. Furthermore, equal instructional approaches will enable all students,
irrespective of gender, to attain high CT skills.

This study examined the role of gender on students' CT skills; however, other demographic variables
such as specialization, academic achievement, socioeconomic status, educational level, English
language proficiency, and educational background can offer valuable insights into this interplay,
particularly in the Moroccan context. Socioeconomic status influences both the availability of
educational resources and the quality of the learning context, which has an indirect or direct effect on
the development of students’ CT abilities (Lin, 2023). Specialized education improves students’ CT by
promoting analytical skills in specific disciplines (Pavlenko et al., 2024). In addition, there is a
relationship between higher academic performance and better CT abilities, as indicated by research
where upper classmen performed better than lower classmen (Burris & Garton, 2006). More
importantly, higher levels of education tend to affect students’ CT skills, as they read complex
materials from various perspectives (Park & Hoe, 2018). Moreover, educational experience, such as
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previous exposure to CT training, has a significant effect on learners CT abilities (Park & Hoe, 2018).
Therefore, future research should examine what determines students’ CT skills by considering these
variables to facilitate effective interventions in promoting CT skills. While these factors may
collectively affect CT, it is essential to recognize that individual differences, such as personal
motivation and anxiety levels, also play a critical role in shaping these abilities (Ningsih et al., 2024).

It is crucial to consider the development of CT measurement tools relevant to the Arabian cultural
context. The widely known CT assessment tools are Western-based and do not reflect Arab students’
culture. There is currently an overdependence on Western-based assessments that tap into context
references to which Arab students are not exposed. Therefore, institutions and researchers must
develop, validate, and implement culturally relevant CT assessment tools that reflect national and
regional educational contexts. As this study highlighted, it was challenging to find a suitable CT
measurement tool that reflected Moroccan students' academic and cultural contexts, echoing a call for
more regional assessment tools worldwide. Furthermore, future meta-analytic studies must examine
large representative samples from different cultures to determine global trends in CT development and
discern contextually effective teaching practices.

CONCLUSION AND SUGGESTIONS

The findings revealed that the participants had an average to above-average CT level in general, but
there were no significant differences in the CAAP CT test subscales, specifically the Analysis of
Arguments, Evaluation of Arguments and Extending Arguments between male and female students.
These results have several implications for education. First, there is a need to create a learning
environment that promotes HOTS in order to enhance students’ CT abilities. Educators are central to
this endeavor through the adoption of learner-centered teaching practices, such as collaborative
learning, inquiry-based learning, and problem-solving pedagogies (Acharya et al., 2024). These
practices play a crucial role in guiding students to think critically, make independent decisions, and
achieve their academic potential. Second, preparatory schools should focus on highlighting the
necessity of designing teaching tasks that nurture CT skills and develop a culture that prioritizes
thinking critically throughout the curricula. In accordance with earlier research (Le, 2024; Yeni et al.,
2023; Siddique et al., 2024), the integration of CT skills is greatly impacted by active student
involvement, high academic expectations, and the careful adoption of relevant pedagogical
approaches.

Furthermore, instructional reform is needed to support the development of students’ CT, since
developing these skills is a fundamental goal of modern education that prioritizes mixed teaching
methods and real-world learning experiences, aiming to create innovative pedagogical techniques that
enhance students' analytical thinking and problem-solving abilities (Chen, 2023; Akhvlediani et al.,
2023). Teachers should encourage student-centered learning. Instead of focusing on memorization of
information, teachers should give learners the opportunity to question and learn from problem-solving
activities. This can be achieved through class discussions, presentations, problem-solving, and class
debates. The role of information technology can also be harnessed through online discussions and
presentations that provide a platform for safe exchange of ideas and learning from each other through
applications such as Google Classroom and Padlet. This use of instructional technologies, such as
simulations, animations, and game-based learning environments, can also significantly improve
students' analytical and evaluative reasoning abilities (Taliak et al., 2024).

Pedagogically, these results highlight the need for EMI classrooms to explicitly integrate CT skills
into instructional practices. Activities such as analysis of arguments, evaluation of evidence, and
constructing arguments could enhance students’ ability to think critically, thereby improving their CT
proficiency. Policymakers should ensure that preparatory-year programs include structured
opportunities for students to develop CT skills, recognizing that these skills are critical for academic
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success, particularly in second-language learning environments. Moreover, the central role of CT
instructions suggests that EMI programs should incorporate reflective practices not only as a means of
improving academic performance but also as a way of fostering lifelong learning habits. By
encouraging students to take ownership of their learning, EMI programs can empower them to
become autonomous thinkers capable of analyzing and evaluating knowledge critically.

Although the findings of this study are context-specific, they are a source of comparison to be used by
other scholars in relation to the effect of cultural differences on improving CT abilities, thus enriching
CT discussions. Similar to other studies, this study had inherent limitations that must be mentioned.
First, the dependence on a single quantitative tool (CAAP CT test) without qualitative aspects limited
the findings. Second, the lack of culturally adapted CT assessment tools represents a challenge in
adequately measuring students' cognitive abilities in the Moroccan educational context. Third, this
study did not address additional variables that could affect students’ CT skills, such as specialization,
educational level, English language proficiency, and educational background. As a result, future
research could consider these variables to gain deeper insights into their impact on students’ CT
performance. Additionally, developing culturally relevant CT assessment tools would contribute
significantly to advancing CT research in the Moroccan and broader Arab contexts. Despite these
limitations, this study provides a foundation for further research and can assist in the development of
culturally suitable evaluation instruments.

REFERENCES

Abidin, Z., & Sulaiman, F. (2024). The Effectiveness of Problem Based Learning on Students’ Ability
to Think Critically.  Zabags  International  Jowrnal of  Education, 2(1), 1-6.
https://doi.org/10.61233/zijed.v2i1.13

Abrami, P. C., Bernard, R. M., Borokhovski, E., Waddington, D. 1., Wade, C. A., & Persson, T. (2015).
Strategies for teaching students to think critically: A metaanalysis. Review of educational research,
85(2), 275-314.

Acharya, B., Sigdel, S., & Poudel, O. (2024). Analysis of effectiveness of collaborative pedagogy
practices. NPRC Journal of Multidisciplinary Research, 1(4), 172.
https://doi.org/10.3126/nprcjmr.v1i4.70965

ACT. (2015). ACT CAAP guide to successful general education outcomes assessment. Retrieved from
www.act.org/content/dam/act/unsecured/documents/4914ACT_CAAP_Guide- Web.pdf.

Afrilyasanti, R., Basthomi, Y., & Zen, E. L. (2025). Critical media literacy instruction in English as a
Foreign Language (EFL) class. In Engaging Students in Critical Media Literacy: A Guidebook for
Educators (pp. 65-92). Cham: Springer Nature Switzerland.

Akhvlediani, M., Abdaladze, L., & Lataria, K. (2023). The challenges of the XXI century—
development of critical thinking among the students. KREBSI, (15), 275-285.

AlAli, R. (2024). Enhancing 21st century skills through integrated STEM education using project-
oriented problem-based learning. Geo Journal of Tourism and Geosites, 53(2), 421-430.
https://doi.org/10.30892/gtg.53205-1217

Albarracin-Vivo, D., Encabo-Fernandez, E., Jerez-Martinez, 1., & Hernandez-Delgado, L. (2024).
Gender differences and critical thinking: a study on the written compositions of primary education
students. Societies, 14(7), 118.

Alhowail, A. M., & Albaqami, S. E. (2024). Evaluation of the critical thinking skills of secondary
school students in Saudi Arabia. Problems of Education in the 21st Century, 82(1), 7-28.
https://doi.org/10.33225/pec/24.82.07

Anatolian Journal of Education, April 2026 e Vol.11, No.1


https://doi.org/10.61233/zijed.v2i1.13
https://doi.org/10.3126/nprcjmr.v1i4.70965
http://www.act.org/content/dam/act/unsecured/documents/4914ACT_CAAP_Guide-%20Web.pdf
https://doi.org/10.30892/gtg.53205-1217
https://doi.org/10.33225/pec/24.82.07

Khalil & Hellalet 163

Ali, L. I. (2022). Logical inferences according to the cognitive development model among Preparatory
school  students.  International  Journal  of  Health  Sciences  (IJHS),  59-72.
https://doi.org/10.53730/ijhs.v6ns9.12170

Amuda, S., Yusuf, F. M., & Latjompoh, M. (2024). Learning tools on literacy and numeracy to
enhance students’ critical thinking skills. International Journal of Research and Review, 11(10), 280—
289. https://doi.org/10.52403/ijr1.20241026

Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for learning, teaching, and assessing: A
revision of Bloom's taxonomy of educational objectives: complete edition. Addison Wesley Longman,
Inc.

Aratjo, B., Gomes, S. F., & Ribeiro, L. (2024). Critical thinking pedagogical practices in medical
education: a systematic review. Frontiers in Medicine, 11, 1358444,

As’ari, A., & Suaidi, A. (2023). Students’ critical thinking skills perform in debate activities. Journal
of English Language Teaching and Cultural Studies, o(1), 55-64.
https://doi.org/10.48181/jelts.v6i1.17491

Asrowi, A., Maulana, 1., Budiarto, M. K., & Qodr, T. S. (2025). Assessing critical thinking skills in
vocational school students during hybrid learning. Journal of Education and Learning, 19(1), 232—
240. https://doi.org/10.11591/edulearn.v19i1.21754

Aulia, S. N., & Sutarni, S. (2024). Analysis of mathematic critical thinking abilities of 4th class
primary school students on fraction material as well as gender differences. Prima, 8(2), 302.
https://doi.org/10.31000/prima.v8i2.10941

Based on Gender and Knowledge Group. Journal of Turkish Science Education, 17 (4), 544-560.

Batdi, V., Elaldy, S., Ozgelik, C., Semerci, N., & Ozkaya, O. (2024). Evaluation of the effectiveness of
critical thinking training on critical thinking skills and academic achievement by using mixed-meta
method. Review of Education, 12(3). https://doi.org/10.1002/rev3.70001

Bhuttah, T. M., Qian, X., Abid, M. N., & Sharma, S. (2024). Enhancing student critical thinking and
learning outcomes through innovative pedagogical approaches in higher education: the mediating role
of inclusive leadership. Dental Science Reports, 14(1). https://doi.org/10.1038/s41598-024-75379-0

Burris, S., & Garton, B. L. (2006). An investigation of the critical thinking ability of secondary
agriculture students. Journal of Southern Agricultural Education Research, 56(1), 18-29.

Butt, N. (2010). Argument construction, argument evaluation, and decision-making: A content
analysis of argumentation and debate textbooks. Wayne State University.

Cacik, S., & Widiyanti, I. S. R. (2024). Analysis of critical thinking ability of class X senior high
school students. Journal of Research in Instructional, 4(2), 537-545.

Chana, S. M. (2022). Moroccan CPGE students’ critical thinking skills and learning approaches: The
case of Moulay Ismail CPGE Classes. International Journal of Linguistics Studies, 2(2), 73-81.
https://doi.org/10.32996/ij1s.2022.2.2.10

Chen, X. (2023). An exploration of teaching and learning reform in critical thinking courses. Journal
of Education and Educational Research, 5(2), 83-85.

Chen, X., Zhao, H., Jin, H., & Li, Y. (2024). Exploring college students’ depth and processing patterns
of critical thinking skills and their perception in argument map (AM)-supported online group debate
activities. Thinking Skills and Creativity, 51, 101467. https://doi.org/10.1016/j.tsc.2024.101467

Anatolian Journal of Education, April 2026 e Vol.11, No.1


https://doi.org/10.53730/ijhs.v6ns9.12170
https://doi.org/10.52403/ijrr.20241026
https://doi.org/10.48181/jelts.v6i1.17491
https://doi.org/10.11591/edulearn.v19i1.21754
https://doi.org/10.31000/prima.v8i2.10941
https://doi.org/10.1002/rev3.70001
https://doi.org/10.1038/s41598-024-75379-0
https://doi.org/10.32996/ijls.2022.2.2.10
https://doi.org/10.1016/j.tsc.2024.101467

164 Unpacking Critical Thinking Skills in Moroccan Students

Darmaji, D., Astalini, A., Kamid, K., & Triani, E. (2024). The influence of generic skills on gender
differences in scientific processing and critical thinking in physics motion dynamics. Jurnal Illmiah
Ilmu Terapan Universitas Jambi, 8(2).

Dewey, J. (1933). Why have progressive schools? Current History, 38(4), 441-448.

Dina, T. F.,, Prahani, B. K., Marianus, M., Wibowo, F. C., & Sanjaya, L. A. (2024). Critical thinking
skills student profile and PBL needs assisted by android physics module. Momentum: Physics
Education Journal, 8(1), 11-22.

Dwyer, C. P. (2023). An evaluative review of barriers to critical thinking in educational and real-world
settings. Journal of Intelligence, 11(6), 105. https://doi.org/10.3390/jintelligence11060105

Ennis, R. (2011). Critical thinking: Reflection and perspective Part II. Inquiry: Critical thinking across
the Disciplines, 26(2), 5—-19.

Ennis, R. H. (2015). Critical thinking: A streamlined conception. In The Palgrave handbook of critical
thinking in higher education (pp. 31-47). New York: Palgrave Macmillan US.

Escolano-Pérez, E., & Bestué, M. (2021). Academic Achievement in Spanish Secondary School
Students: The Inter-Related Role of Executive Functions, Physical Activity and Gender. International
journal of environmental research and public health, 18(4), 1816.
https://doi.org/10.3390/ijerph18041816

Facione, P. A. (1990). Critical thinking: A statement of expert consensus for purposes of educational
assessment and instruction. research findings and 247 recommendations. Newark, DE: American
Philosophical Association.

Facione, P. A., & Facione, N. C. (2013). Critical thinking for life: Valuing, measuring, and training
critical thinking in all its forms. Inquiry: Critical thinking across the disciplines, 28(1), 5-25.

Facione, P. A., Facione, N. C., & Gittens, C. A. (2020). What the data tell us about human reasoning.
In Critical Thinking and Reasoning (pp. 272-297). Brill.

Fahruddin, F., Kurniawanti, M. R., Nurgiansah, T. H., & Gularso, D. (2025). Development of teaching
materials for evaluating history learning to improve students' critical thinking skills. Journal of
Education and Learning (EduLearn), 19(1), 530-541.

Grecu, Y. V. (2022). Overcoming obstacles to differentiate instruction when implementing prepared
curricular resources in a diverse classroom. Anatolian Journal of Education, 7(1), 167-180.
https://doi.org/10.29333/aje.2022.7113a

Gula, L. P., Waluyo, L., Suhariyanto, R., Septiana, N. D., Rahayu, A. A. P., Amalia, A. R., ... & Fauzi,
A. (2024). Differences in metacognitive skills and critical thinking among male and female high
school students. In Strengthening Professional and Spiritual Education through 21st Century Skill
Empowerment in a Pandemic and Post-Pandemic Era (pp. 76-81). Routledge.

Halpern, D. F. (2014). Thought and knowledge: An introduction to critical thinking (5th ed).
Psychology Press.

Hamjilani, A.-R., & Sulisworo, D. (2024). Exploring methods for assessing critical thinking: Insights
from qualitative study. Qomaruna, 1-9. https://doi.org/10.62048/qjms.v1i2.38

Hardianti, H., Jabu, B., & Salija, K. (2023). Students’ critical thinking skills in writing analytical
exposition text. ELT Worldwide: Journal of English Language Teaching, 10(2), 250.
https://doi.org/10.26858/eltww.v10i2.52992

Anatolian Journal of Education, April 2026 e Vol.11, No.1


https://doi.org/10.3390/jintelligence11060105
https://doi.org/10.29333/aje.2022.7113a
https://doi.org/10.62048/qjms.v1i2.38
https://doi.org/10.26858/eltww.v10i2.52992

Khalil & Hellalet 165

Hashimoto, S. (2022). Multidisciplinary learning for multifaceted thinking in globalized
society. Journal of Systemics Cybernetics and Informatics, 20(6), 43-48.

Horalek, V., & Distler, P. (2024). Development of critical thinking in chemistry teaching. Chemicke
Listy, 118(9), 478-483. https://doi.org/10.54779/ch120240478

Imjai, N., Yordudom, T., Yaacob, Z., Saad, N. H. M., & Aujirapongpan, S. (2025). Impact of Al
literacy and adaptability on financial analyst skills among prospective Thai accountants: The role of
critical thinking. Technological Forecasting and Social Change, 210, 123889.

Intan, N., Ismail, 1., & Susanah, S. (2024). Critical thinking skills of junior high school students in
solving congruence problems based on mathematical abilities. MATHEdunesa, 13(2), 350-366.
https://doi.org/10.26740/mathedunesa.v13n2.p350-366

Jaffrezo, J.-L. (2023). Analysis of challenges and opportunities in today’s global talent management
development. Applied Economics and Policy Studies, 1503—1510. https://doi.org/10.1007/978-981-19-
7826-5 140

Jamil, M., Bokhari, T. B., & Ahmad, D. (2024). Evaluation of critical thinking elements: A qualitative
content analysis of physics textbook grade IX. Qlantic Journal of Social Sciences, 5(1), 344-350.

Kek, M. Y. C. A., Chan, E., Slater, B., Chepinchikj, N., Delesclefs, D., & Wang, R. (2022). Building
learning ventures for students’ future-readiness: interconnecting curriculum, co-curriculum, and
employers at an Australian university. In Student Support Services (pp. 819-837). Singapore: Springer
Nature Singapore.

Kerruish, E. (2025). Critical thinking in higher education: Taking Stiegler’s counsel on the digital
milieu. Pedagogy, culture & society, 33(1), 1-17.

Khalil, A., Hellalet, N. (2024). investigating attitudes, perceptions, and challenges of moroccan efl
teachers' incorporation of critical thinking in argumentative writing instructions. Journal of English
and Applied Linguistics, 3(1), 8. DOI: https://doi.org/10.59588/2961-3094.1099

Khalil, A., Hellalet, N., & Outamgharte, B. (2025). Investigating Moroccan EFL teachers’ critical
thinking attitudes: The impact of teaching experience and gender. Thinking Skills and Creativity, 56,
101746.

Koseda, E., Cohen, 1. K., & Mclntosh, B. (2024). A Critical analysis of universal employability skills
for international students in higher education. World Studies in Education, 24(2), 5-30.

Le, T. L. (2024). The role of critical thinking in secondary education. Vinh University Journal of
Science, 53(Special Issue 2), 165—173. https://doi.org/10.56824/vujs.2024.htkhgd208

Liu, C. C, Liu, S. J., Hwang, G. J., Tu, Y. F., Wang, Y., & Wang, N. (2023). Engaging EFL students’
critical thinking tendency and in-depth reflection in technology-based writing contexts: A peer
assessment-incorporated  automatic  evaluation approach.  FEducation and  Information
Technologies, 28(10), 13027-13052.

Liu, C., & Li, X. (2023). The mechanism of socioeconomic status effects on cognition. In Cognitive
Aging and Brain Health (pp. 73-81). Singapore: Springer Nature Singapore.

Liu, W. (2023). Critical thinking skills for Chinese teachers: a study of mathematics teachers’
perceptions. PUPIL: International Journal of Teaching, Education and Learning, 7(2), 01-16.

Liu, Y., & Pésztor, A. (2023). Moderated mediating effects of gender among the components of
critical thinking disposition in undergraduate students. Heliyon, 9(4), e14664.

Anatolian Journal of Education, April 2026 e Vol.11, No.1


https://doi.org/10.54779/chl20240478
https://doi.org/10.26740/mathedunesa.v13n2.p350-366
https://doi.org/10.1007/978-981-19-7826-5_140
https://doi.org/10.1007/978-981-19-7826-5_140
https://doi.org/10.59588/2961-3094.1099
https://doi.org/10.56824/vujs.2024.htkhgd208

166 Unpacking Critical Thinking Skills in Moroccan Students

Liu, Y., & Pasztor, A. (2023). Moderated mediating effects of gender among the components of
critical ~ thinking  disposition in  undergraduate students. Heliyon, 9(4), e14664.
https://doi.org/10.1016/j.heliyon.2023.e14664

Manurung, A. S., & Pappachan, P. (2025). The role of discovery learning in efforts to develop
students' critical thinking abilities. Journal of Education and Learning (EduLearn), 19(1), 46-53.

Marmani, F. (2022). Creating gender equality in the educational system. Anatolian Journal of
Education, 7(1), 57-72. https://doi.org/10.29333/aje.2022.715a

Marni, S., Aliman, M., Suyono, Roekhan, & Harsiati, T. (2020). Students’ Critical Thinking Skills

Mizrak, F., & Caylan, §. Critical reflections: A qualitative study on the development and impact of
critical thinking skills across industries. Uluslararast Ekonomi Isletme ve Politika Dergisi, 8(2), 285-
304.

NACE. (2017). Educational leadership job outlook 2018. NACE.
https://www.lander.edu/sites/lander/files/Documents/student _life/2018-nace-job-outlook.pdf.

Nakas, K. (2023). Data credibility when populating ontologies and knowledge graphs. Ontologid
Proektirovanid, 13(1), 113-124.

Nanda, A. D., Hasan, R., Sukri, A., Lukitasari, M., & Rivera, A. T. (2023). Reinforcement analyze and
evaluate higher-order thinking skills using problem-based learning in ecosystem material. Journal of
Biological Education Indonesia, 9(3), 492-499.

National Research Council, Division of Behavioral, Social Sciences, Board on Science Education, &
Committee on a Conceptual Framework for New K-12 Science Education Standards. (2012). A
framework for K-12 science education: Practices, crosscutting concepts, and core ideas. National
Academies Press.

Ningsih, P. O., Harsono, H., & Wulandari, M. D. (2024). Strategic factors that influence critical
thinking ability in mathematics learning in elementary schools. Formatif: Jurnal llmiah Pendidikan
MIPA, 14(1).

Organisation for Economic Co-operation and Development (OECD). (2019). PISA 2018 results
(Volume I): What students know and can do. OECD Publishing. https://doi.org/10.1787/5f07¢754-en

Park, S., & Park, J. H. (2018). An analysis of differences and influencing factors of college students’
critical thinking skills and dispositions based on their individual backgrounds. Journal of Educational
Innovation Research, 28(1), 55-76.

Paul, R., & Elder, L. (2006). Critical thinking: The nature of critical and creative thought. Journal of
developmental education, 30(2), 34.

Pearson. (2017). Better decisions. Everyday. Everywhere. Think about it! Retrieved from Pearson
Talent Lens. [online]. Available at: https://downloads.
pearsonassessments.com/images/assets/talentlens/Critical Thinking-eBook.pdf

Pereles, A., Ortega-Ruipérez, B., & Alcalde, M. L. (2024). The power of metacognitive strategies to
enhance critical thinking in online learning. Journal of Technology and Science Education, 14(3), 831.
https://doi.org/10.3926/jotse.2721

Proca, M. (2024). Critical thinking training model specific to the intelligence analyst. Studia
Universitatis Moldaviae: Stiinte Sociale, 3(173), 254-261.
https://doi.org/10.59295/sum3(173)2024 32

Anatolian Journal of Education, April 2026 e Vol.11, No.1


https://doi.org/10.29333/aje.2022.715a
https://doi.org/10.3926/jotse.2721
https://doi.org/10.59295/sum3(173)2024_32

Khalil & Hellalet 167

Programme for International Student Assessment (PISA). (2019). PISA 2018 Results (Volume I):
What Students Know and Can Do. Morocco National Report. OECD Publishing.

Raslan, G., & Forawi, S. A. (2024). Examining critical thinking aptitudes of high school students
using the W-GCTA test in the context of UAE. Thinking Skills and Creativity, 52, 1015009.

Redaelli, S., Biller-Andormo, N., Gloeckler, S., Brown, J., Spitale, G., & Germani, F. (2024).
Mastering critical thinking skills is strongly associated with the ability to recognize fakeness and
misinformation. SocArXiv (OSF), 10.https://doi.org/10.31235/0sf.io/hsz6a

Ridwan, M. R., Retnawati, H., Hadi, S., & Jailani. (2022). Teachers' perceptions in applying
mathematics critical thinking skills for middle school students: A case of phenomenology. Anatolian
Journal of Education, 7(1), 1-16. https://doi.org/10.29333/aje.2022.711a

Rokhman, A. Y., Rusijono, R., & Susarno, L. H. (2025). Problem based learning a pathway to critical
thinking and digital literacy in geography. Cetta: Jurnal llmu Pendidikan, 8(1), 85-98.

Salahshoor, N., & Rafiee, M. (2016). The relationship between critical thinking and gender: A case of
Iranian EFL learners. Journal of Applied Linguistics and Language Research, 3(2), 117-123.

Saputro, S. D., Tukiran, Z. A. 1. S., Rohmah, N., Setyawati, N., & Faozi, R. (2020). Critical Thinking
Activities through Reasoning Tasks towards Cognitive Achievements. Universal Journal of
Educational Research, 8(12B), 8149-8158.

Scott, W. (2003). Participant observation research: A deconstruction of researcher-participant
relationship. Education research and perspectives, 30(1), 94-104.

Setiawan, D., Yanto, A., & Nurhalimah, S. (2024). gender differences in critical thinking through
RADEC, problem-based learning, and direct instruction learning models. Jurnal Elementaria
Edukasia, 7(3), 3072-3082.

Shaw, D., & Satalkar, P. P. (2018). Researchers’ interpretations of research integrity: A qualitative
study. Accountability in Research, 25(2), 79-93.

Siddique, M., Jabeen, R., & Bhutto, A. A. (2024). Interdependence of critical thinking and active
participation in constructivist learning for public secondary students. International Journal of Trends
and Innovations in Business & Social Sciences, 2(3), 423—432.

Sulam, K., Syakur, A., & Musyarofah, L. (2019). The implementation of 21 st century skills as the
new learning paradigm to the result of student’s career and life skills. Magister Scientiae, (46), 228-
237.

Tam, N. T. T., & Tien, T. N. (2024). Unveiling critical thinking pedagogy: Classroom-based
assessment strategies in higher education. rEFLections, 31(3).

Todorova, S. A. (2024). 21st century skills in the context of Education. Kulturno-Istoricesko
Nasledstvo : Opazvane, Predstavane, Digitalizacia, 10(1), 101-110.

Tripathi, K. P, Giri, S., & Tripathi, N. (2024). Post- positivism research paradigm and philosophical
assumption of sport tourism. AWADHARANA, 8, 113—127.

Verawati, N. N. S. P, Rokmat, J., Sukarso, A., Harjono, A., & Makhrus, Muh. (2024). Analysis of
students’ critical thinking disposition in science learning. JPFT (Jurnal Pendidikan Fisika Dan
Teknologi), 10(1), 200-210.

Vincent-Lancrin, S. (2024). Critical thinking. In Elgar Encyclopedia of Interdisciplinarity and
Transdisciplinarity (pp. 124-128). Edward Elgar Publishing.

Anatolian Journal of Education, April 2026 e Vol.11, No.1


https://doi.org/10.31235/osf.io/hsz6a

168 Unpacking Critical Thinking Skills in Moroccan Students

Xiang, Y. (2024). The cultivation of critical thinking skills of college students in English classroom.
Region - Educational Research and Reviews, 6(5), 81.

Yeni, S., Grgurina, N., Saeli, M., Hermans, F., Tolboom, J., & Barendsen, E. (2024). Interdisciplinary
integration of computational thinking in K-12 education: A systematic review. Informatics in
Education, 23(1), 223-278.

Yue, E. H. S. E. (2024). Promoting cognitive skills in Al-supported learning environments: the
integration of bloom’s taxonomy. Education 3-13.

Zhang, H. (2022). Rethinking the infusion approach to teaching critical thinking in reading in Chinese
tertiary English classes. RELC Journal, 003368822210874.

Zhu, P, Chen, C. C., Wang, Q., Luke, M. M., & Liu, Y. (2025). Item response theory analysis and
measurement invariance testing of the cultural humility and enactment scale. Measurement and
Evaluation in Counseling and Development, 58(1), 27-46.

Anatolian Journal of Education, April 2026 e Vol.11, No.1



