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Abstract

This study assesses undergraduate students’ critical thinking skills using the Watson-Glaser
Critical Thinking Appraisal (WGCTA), evaluates the need for targeted skill development, and
examines whether current instructional design and implementation effectively support the
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development of these skills. The study involved 706 undergraduate students enrolled in core and
free elective courses at the National University of Mongolia. The intervention and assessments were
conducted over four academic terms spanning the 2024—-2025 and 2025-2026 academic years. The
findings indicate uneven progress across the different sub-skills of critical thinking; specifically,
several sub-skills showed no statistically significant growth, highlighting areas that require targeted
attention in future instructional design. Although overall critical thinking skills showed marginal
improvement, further research is needed to identify the factors underlying these outcomes and to
select, test, and implement effective pedagogical strategies for enhancing students’ proficiency.

AHHOTanus

B [aHHOM WCC/ie[OBaHUM OIIEHUBAETCS YPOBEHb Ppa3BUTHS KPUTUYECKOTO MBIIIJIEHHUS
CTy#eHTOB 0akajaBpHara C WCT0JIb30BaHHUEM TeCTa KPUTHUECKOTO MBIIIIeHUs1 YOTcoHa-Ielizepa
(Watson-Glaser Critical Thinking Appraisal — WGCTA), omnipefensiecsi He00X0JUMOCTh T1eJIeBOTO
Pa3BUTHS JaHHBIX HAaBBIKOB, a TAK)Ke aHAMM3UPYyeTCsl 3((eKTUBHOCTh TEKYILero MPOeKTHPOBAHUS U
peam3anuu  yuebHoro mporecca. B wuccnenoBannu mpuHsiM - yuactue 706 CTyzeHTOB
OakasaBprara, oOyJaroumxcs Mo 6a30BbIM MPOGeCCHOHANBHBIM U 3/IEKTUBHBIM TUCLIMIUIMHAM B
MOoOHro/IbCKOM TOCyZlapCTBEeHHOM yHHBepcHuTeTe. OOyuaroluii SKCIiepUMeHT U OLleHKa pe3y/bTaToB
MPOBOWINCh B TeueHHe YeThIpéx cemecTpoB 2024-2025 wu 2025-2026 yueOHBIX TO/OB.
OMIMYprUyecKrde JaHHbIE CBHU/ETETbCTBYIOT O HEpaBHOMEDHOW [WHAMHUKe Ppa3sBUTHS OTAebHBIX
CyOHaBBIKOB KPUTUYECKOTO MBIIIEHHs. B uacTHOCTH, TI0 psily CyOHaBBIKOB He ObII0 00HApY>KeHO
CTaTUCTHUECKH 3HAUMMOT'0 POCTA, YTO YKa3bIBaeT Ha aCIeKThl, Tpebyrole 0co60ro BHUMaHUs My
nocieaytomeii paspaborke yueOHbIX mporpamMm. HecmoTpsi Ha TO uTo O0OI[ue T[OKa3aTesu
KPUTHUUECKOTO MBIIIJIEHUs] TIPOJeMOHCTPHPOBAIM He3HAUMTe/TbHBIM TI0/I0KUTE/IBHBINA TIPHUPOCT,
HeoOXOAMMBI JlanbHeHIe WCCAe0BaHus [/ BbISBIEeHUS (DaKTOpOB, OOYCIOBUBIIMX JaHHbIMI
pe3ynbTaT, a Takxke /Aasd orbopa, ampobaryd W BHEIPEHUs] ONTHMAaJIbHBIX TIeJaroruyecKrx
CTpaTeruii, HarpaBIeHHbIX Ha TIOBBIIIIEHHE YPOBHS KOMITETEHL[I CTYIeHTOB.

Keywords: 21st century skills, Watson-Glaser Critical Thinking Appraisal, critical thinking
sub-skills.
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Introduction

In an era of rapid technological change, ongoing transformations across sectors have rendered
certain traditional occupations obsolete while giving rise to new professional domains. As a result,
workplace demands are evolving rapidly, requiring professionals to possess a diverse and adaptable
set of competencies. To remain competitive in this changing environment, individuals must engage
in continuous professional development and lifelong learning within their respective fields.

Regardless of their specific job functions, professionals in contemporary workplaces
increasingly need to comprehend complex issues accurately, communicate explanations effectively,
evaluate evidence, formulate hypotheses, draw logically sound conclusions, and make informed
decisions. These competencies are integral components of critical thinking, which is now widely
recognized as an essential attribute of 21st-century citizenship.

International organizations, including UNESCO, the European Union, the Organisation for
Economic Co-operation and Development (OECD), and the World Economic Forum (WEF),
together with independent multidisciplinary research teams, have developed comprehensive
frameworks for 21st-century global competencies, resulting in more than ten major models. Across
these frameworks, critical thinking is consistently recognized as a foundational competency for
effectiveness in both the workplace and daily life. Building on these international frameworks,
several countries have developed their own national competency standards. In Mongolia, a research
team developed the national competency framework known as the “Toonon Model of 21st Century
Mongolian Learner Competencies,” which explicitly includes critical thinking as one of its
domains.

Technological progress has enabled instantaneous, borderless communication and information
exchange. However, the rapid increase in information flow also creates significant challenges,
making it necessary to verify the accuracy, reliability, and evidential basis of information before
using it. Consequently, developing critical thinking skills is essential for acquiring new knowledge,
revising existing mental models, and making effective decisions. Such skills enable individuals to
evaluate claims independently rather than passively accept others’ opinions. Effective decision-
making also requires careful reflection and consideration of multiple perspectives to minimize
errors. Critical thinking is therefore concerned not simply with reaching decisions, but with
exercising sound and justifiable judgment grounded in reasoned belief.

Research Aims and Questions

The primary objective of this study is to assess undergraduate students’ critical thinking skills
and evaluate the need for targeted skill development. Accordingly, the study is guided by two
research questions:

1. Do undergraduate students currently demonstrate an adequate level of critical thinking
skills?

2. Can students’ critical thinking skills be measurably enhanced through an active-learning
approach and course design within a single academic course?
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Literature Review

Critical thinking encompasses the systematic processes of formulating relevant questions,
gathering and classifying pertinent data, integrating new information with existing knowledge,
examining underlying assumptions, applying formal logic to establish causal relationships, and
reaching objective conclusions. Its core components include analysis, recognition, hypothesis
generation, explanation, evaluation, and metacognitive self-regulation [1, p. 242].

Various international organizations, research teams, individual researchers, and educational
policymakers have conceptualized critical thinking in different ways, as reflected in international
and national educational frameworks.

UNESCO emphasizes critical thinking within the “Learning to Be” pillar of education, stating
that individuals should be enabled to develop independent and critical thought and form their own
judgments (Delors, et al., 1996, p. 94). Similarly, the World Economic Forum (WEF) defines
critical thinking within its 21st-Century Skills framework as the ability to identify, analyze, and
evaluate situations, ideas, and information in order to formulate responses and solutions [9, p. 23].

The Partnership for 21st Century Skills (P21) identifies critical thinking, problem-solving,
communication, and collaboration as essential skills for success in contemporary society [16, p. 2].
It combines critical thinking and problem-solving and describes them in terms of effective
reasoning, systems thinking, judgment and decision-making, and problem-solving [16, p. 4]. The
OECD Global Competency Framework defines critical thinking as evaluating the worth, validity,
and reliability of material on the basis of its internal consistency and its consistency with evidence
and with one’s own knowledge and experience [14, p. 9]. The framework also considers analytical
and critical thinking to be intrinsically linked and argues that they should be applied together when
analyzing complex intercultural and global issues.

The Council of Europe’s Key Competences Review similarly describes analytical and critical
thinking as complementary processes involving the systematic and logical analysis, evaluation, and
judgment of different types of material, including texts, arguments, interpretations, issues, events,
and experiences [15, p. 63]. A European collection of critical-thinking skills and dispositions
required in different professional fields describes critical thinking as purposeful, self-regulatory
judgment involving interpretation, analysis, evaluation, inference, and explanation of the evidential,
conceptual, methodological, criteriological, or contextual considerations on which that judgment is
based (Commission, 2018, p. 9) [14].

In Critical Thinking Competency Standards, Paul and Elder describe critical thinking as the
process of analyzing and assessing thinking with the aim of improving it. Their approach
emphasizes knowledge of the basic structures of thought and universal intellectual standards. They
further argue that the creative aspect of critical thinking involves restructuring thought as a result of
analyzing and effectively assessing it [13, p. 7].

The academic literature also offers several complementary definitions. Ennis [6] describes
critical thinking as reasonable, reflective thinking focused on deciding what to believe or do.
Facione [7, p. 27] emphasizes purposeful, self-regulatory judgment involving interpretation,
analysis, evaluation, and inference. Halpern [10, p. 70] defines it in terms of cognitive skills or
strategies that increase the likelihood of a desirable outcome. Vardi [17, p. 1] describes critical
thinking as a process of reasoning aimed at reaching a sound and justifiable decision, conclusion, or
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judgment. Other definitions emphasize the objective analysis and evaluation of information while
mitigating bias [2, pp. 5-6], as well as the disciplined evaluation of arguments or propositions to
guide belief and action [18, p. 9]. Dewey [4] characterized reflective thought as the active,
persistent, and careful consideration of beliefs or purported knowledge in light of the grounds that
support them. He further argued that scientific thinking serves as an essential instrument for
resolving indeterminate problems.

Higher-Order Thinking and Critical Thinking Sub-Skills

Critical thinking is widely classified as a higher-order cognitive process that encompasses
complex operations such as analysis, synthesis, evaluation, interpretation, and metacognition.
Researchers have proposed various frameworks for categorizing the sub-skills that underline critical
thinking:

Krulik and Rudnick [11] propose eight sub-skills, including the comprehensive examination
of situations, focused attention on specific elements, data organization, evidence analysis, and
reasoned conclusion-drawing. Ennis [6] outlines five components: problem identification, argument
presentation, inductive and deductive reasoning, evaluation, and implementation. Facione [7; 8]
identifies six core cognitive skills: interpretation, analysis, evaluation, inference, explanation, and
self-regulation. Paul and Elder structure critical thinking around eight elements: purpose, question
at issue, information, concepts, assumptions, conclusions, point of view, and implications [13].

Taken together, these models suggest that critical thinking is not simply a form of negative or
destructive criticism; rather, it is a structured, multi-phase cognitive process oriented toward
problem identification, evidence analysis, and reasoned resolution.

Methods

Assessment Instrument

This study employed the Watson-Glaser Critical Thinking Appraisal (WGCTA) [18] to
measure longitudinal gains in students’ critical thinking skills. The instrument assesses five distinct
sub-skills: (1) Arguments, (2) Assumptions, (3) Deduction, (4) Inferences, and (5) Interpreting
Information. It comprises 86 items distributed across 25 scenarios, with a standard administration
time of 150 minutes.

Participants and Course Design

The study was conducted over four consecutive academic terms (Autumn and Spring)
spanning the 2024-2025 and 2025-2026 academic years. A total of 706 undergraduate students
(Years I-V) enrolled in the core and free elective courses at the National University of Mongolia
participated in the study.

The course framework incorporated five major assessment tasks across three types of
assignments:

Two individual assignments: Reflections on research design, literature selection,
methodology, and self-evaluation, submitted in Weeks 6 and 12.
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Two team projects: Collaborative empirical research projects involving topic selection, data
collection, presentation of analyses, and peer critique.

One synthesis essay: Submitted in Week 15, requiring a comprehensive self-assessment of
students’ growth in knowledge, skills, and attitudes.

Data Collection Procedure

A pre-test—post-test design was implemented, with assessments administered in Weeks 1 and
16 of each autumn semester, respectively.

Results and Discussion

To evaluate the impact of active-learning strategies on the development of critical thinking,
pre-test and post-test scores from the Autumn 2024-2025 term were analyzed.

Of the 148 students who completed the pre-test assessment, 105 completed the post-test
assessment. After invalid and incomplete responses were excluded, the matched sample was used to
calculate mean changes and percentage gains in the overall score and in each sub-skill domain.

Table 1.
Pre-test and post-test comparison of critical thinking sub-skills, Autumn 2024 — 2025
Sub- Pre-test SD Post-test SD Mean differ- t-statistic p-value Effect size
skill ence (Cohen's d)
1 1.326 1.675 -0.333 -1.726 0.087 -0.168
2 1.830 2.329 -0.229 -.0948 0.345 -0.093
3 2.276 2.616 -0.057 -0.188 0.852 -0.018
4 2.232 2.840 0.086 0.317 0.752 0.031
5 1.684 2.022 -0.448 -2.043 0.044 -0.199

The application of active-learning methods produced a statistically significant increase of
0.448 points in the fifth critical thinking sub-skill. However, the corresponding effect size was
minimal (Cohen’s d < 0.2). Although the overall critical thinking score increased by 1.0 point, from
40.6 to 41.6, the difference between the pre-test and post-test means was not statistically significant.
Accordingly, it cannot be concluded that overall critical thinking skills improved meaningfully
during this period.

Based on student feedback collected at the end of the semester, the course’s instructional
design and organization were subsequently revised. Assessment of students enrolled in the same
course during the following spring term revealed a marginal increase in the mean score, from 41.33
to 41.70, relative to the preceding term. This small improvement may be attributable to curriculum
adjustments informed by student feedback.

To evaluate the impact of these pedagogical refinements, pre-test and post-test assessments
were again administered during the Autumn 2025-2026 term to students enrolled in the course
incorporating active-learning methods. Of the 96 students who completed the baseline assessment,
65 completed the final post-test. After invalid and incomplete responses were excluded, the final
sample was used to calculate mean differences.
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Table 2.
Pre-test and post-test comparison of critical thinking sub-skills, Autumn 2025-2026
Sub- Pre-test SD | Post-test SD | Mean differ- t-statistic p-value Effect size
skill ence (Cohen's d)
1 2.027 2.145 -0.892 -2.862 0.006 -0.103
2 2.886 2.942 -1.323 -2.863 0.006 -0.103
3 3.256 4.486 -1.815 -3.201 0.002 -0.143
4 2.230 2.462 -0.923 -2.619 0.011 -0.074
5 3.034 3.356 -1.200 -2.327 0.023 -0.039

The integration of critical thinking methods into the course produced statistically significant
improvements across all individual sub-skills, although the corresponding effect sizes remained
small (Cohen’s d < 0.2). Furthermore, the overall critical thinking score increased by 6.1 points,
from 44.6 at baseline to 50.7 at post-test, and the difference between the pre-test and post-test
means was statistically significant.

Longitudinal changes in post-test scores across the four consecutive academic terms (Autumn
and Spring, 2024-2026) are presented in Figure 1. The sample comprised 356 students enrolled
during the 2024-2025 academic year and 350 students enrolled during the 2025-2026 academic
year, for a total of 706 participants.

Total

2024-2025 autumn 2024-2025 spring 2025-2026 autumn 2025-2026 spring

Figure 1. Post-Test Mean Scores Across Four Terms (2024-2026)

Following the initial implementation of the active-learning approach, post-test scores showed
a gradual upward trend, culminating in a sharp increase during the third term. However, a decline
was observed in the fourth term. The decline in students’ critical thinking performance during the
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Spring 2025-2026 term may have been influenced by external factors such as course selection,
academic workload, and seasonal effects. Further investigation is needed to identify and examine
the factors that may have contributed to this decline
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Figure 2. Comparison of Sub-Skills Across Four Terms

Figure 2 compares mean post-test critical thinking scores across all four consecutive terms
(Autumn and Spring, 2024-2026), using data from the full cohort of 706 students described above.

As illustrated in Figure 2, the third sub-skill (deduction) and the fifth sub-skill (interpreting
information) had the highest scores, whereas the second sub-skill had the lowest score. Because
these are post-test scores, the observed pattern may partly reflect students’ experiences with the
active-learning methods used in the course. The findings suggest that, although students performed
relatively well on the third and fifth sub-skills, greater instructional emphasis may be needed for the
second sub-skill. Further empirical research is warranted to characterize the trajectory of critical
thinking development more precisely and to determine the specific effects of individual
instructional methods on each critical thinking sub-skill.

Conclusion

This study indicates that undergraduate students’ critical thinking skills remain insufficient
and require systematic development. Because critical thinking develops over an extended period, an
intervention implemented within a single course may yield only modest measurable gains.
However, consistently embedding critical-thinking development across the curriculum may produce
more substantial gains by the completion of an academic program.

Because critical thinking is an important competency in daily life, regardless of professional
field or discipline, student-centered learning approaches that foster critical thinking should be
integrated across courses. Attention should also be given to instructors’ own critical thinking skills,
as faculty competence plays an important role in fostering these skills among students.
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