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ARTICLE INFO ABSTRACT
Received: 10 Jun. 2026 Saudi Arabian college students may face challenges in developing critical thinking skills, which are considered
Accepted: 10 Sep. 2026 essential for the future workforce under Saudi Arabia's Vision 2030 initiative. The present study used a quasi-

experimental design to test the effectiveness of the Devil’s Advocate approach in improving critical thinking
among Saudi undergraduates. Forty-three students enrolled in two equivalent course sections were assigned to
an experimental group (n = 22) employing the Devil’s Advocate method or a control group (n = 21) engaging in
traditional consensus-oriented discussion across a 15-week semester. Critical thinking was assessed at pretest
and posttest using the California Critical Thinking Skills Test Form 2000 (CCTST; Insight Assessment, 2013),
yielding scores on five reasoning domains (Analysis, Inference, Evaluation, Induction, and Deduction) and an
Overall composite score. Independent-samples t-tests confirmed baseline equivalence (all p > .65). Within the
experimental group, paired-samples t-tests revealed statistically significant and very large gains on every domain
(Cohen's d = 1.64-2.15, all p < .001), whereas the control group showed only small, non-significant changes.
ANCOVA controlling for pretest scores confirmed that the experimental group significantly outperformed the
control group on every outcome, with large effect sizes (partial n?=.324-.445). The intervention shifted the median
experimental participant from the Moderate to the Strong CCTST proficiency tier, x*(3, N = 43) = 15.69, p = .001,
Cramér's V = .604. Non-parametric tests corroborated every parametric inference. These findings support
cognitive conflict, social constructivist, and metacognitive accounts of how structured dissent advances
reasoning, and demonstrate that the Devil’s Advocate approach is a low-cost, theoretically grounded intervention
for addressing critical thinking deficits in Saudi higher education and supporting the human-capital aspirations of
Vision 2030. Practically, these findings indicate that a low-cost, easily embedded classroom protocol can yield
substantial critical-thinking gains, offering instructors, curriculum designers, and higher-education policymakers
ascalable, resource-light strategy for strengthening students' reasoning without wholesale curricular reform.

Keywords: devil’s advocate, critical thinking, CCTST, quasi-experimental, Saudi higher education, higher-order
thinking skills

INTRODUCTION

Critical thinking is a foundational competency for academic learning, professional practice, and twenty-first-century
citizenship. Critical thinking is a multifaceted cognitive process that involves analyzing information, drawing justified inferences,
evaluating evidence, and applying both inductive and deductive reasoning to reach well-supported conclusions (Facione, 2015;
Halpern, 2014; Moon, 2008). Together, these abilities form the foundation for reasoned analysis and decision-making in academic
and real-world contexts.

The cultivation of critical thinking has become one of the central aims of higher education worldwide. Universities are
increasingly expected to graduate students who can evaluate evidence, weigh competing arguments, and make reasoned
judgements in conditions of uncertainty rather than simply reproduce transmitted knowledge. Employers, accreditation bodies,
and international frameworks for twenty-first-century skills consistently rank critical thinking among the most valued graduate
attributes, yet a substantial body of research indicates that conventional lecture-based and consensus-oriented instruction does
comparatively little to advance these higher-order competencies. This gap between the stated priority of critical thinking and its
uneven cultivation in practice has motivated growing interest in active, dialogic, and argument-based pedagogies that
deliberately engage students in reasoning.

Among these pedagogies, the Devil’s Advocate approach is notable for its explicit focus on structured dissent as a driver of
reasoning. By requiring learners to construct and defend positions contrary to a prevailing view, the technique compels the
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analysis of counterarguments, the evaluation of assumptions, and the generation of alternative inferences—precisely the
cognitive operations that define critical thinking. Because it can be embedded within existing course content without additional
materials or curricular restructuring, the approach is well suited to higher-education settings seeking practical, low-cost means of
strengthening students’ reasoning. Establishing the educational significance of this approach provides the foundation for
examining its value in the Saudi context, to which the discussion now turns.

In the Kingdom of Saudi Arabia (KSA), the development of strong critical thinking skills has increasingly become a major
national concern. Indeed, as part of the Saudi Vision 2030 initiative, the need for the development of a transformational
educational framework that produces graduates who can analyze, evaluate and innovate in fields including engineering,
medicine, and business is evident (Alharbi, 2022; Alhowail & Albagami, 2024; Al-Shakhis & Banks-Santilli, 2023). However, in spite
of this strategic requirement, studies have found the presence of a notable weakness in the ability of Saudi students to engage
effectively in critical thinking. This weakness is primarily attributed to the culture of memorization and teacher-centric instruction
in schools and universities that does not encourage students to think critically, argue rationally and challenge assumptions (Al-
Zahrani & Elyas, 2017; Allamnakhrah, 2013; Khawaji, 2024). Hence, many students at Saudi universities find themselves unable to
demonstrate their competencies in critical thinking tests that examine skills of inference and evaluation of assumptions and
claims (Alhowail & Albagami, 2024), which negatively affects employability where critical thinking is consistently rated by
employers as an essential competency (Alrashedi, 2025).

The challenge is compounded by a curriculum that has not fully integrated critical thinking across disciplines and a
documented gap in teacher preparation for effectively delivering and assessing critical thinking content (Al-Zahrani & Elyas, 2017;
Alharbi, 2022). Despite some recent reforms that have included critical thinking in the curriculum, the use of critical thinking in the
classroom is still underdeveloped, as shallow understanding is still considered better than deep reflection (Aldossari & Aldajani,
2021). Thus, there is a dire need for interventions that will allow Saudi students to actively engage themselves in analyzing and
evaluating information and counter-arguing it. This study focuses on fulfilling the aforementioned requirement by investigating
the impact of the Devil’s Advocate approach on critical thinking abilities of Saudi university students.

LITERATURE REVIEW

Definition and Historical Background

The Devil’s Advocate approach is a method in which an individual deliberately assumes a contrary position or expresses an
opposing viewpoint in a discussion, regardless of personal beliefs, with the aim of challenging prevailing opinions and stimulating
critical thinking (Shewring, 2024). The technique encourages rigorous examination of assumptions, evidence, and arguments by
introducing dissent and alternative perspectives, helping to uncover potential flaws and biases (Mann et al., 2024). The idea of
Devil’s Advocate arose during the sixteenth century in the Roman Catholic Church, where an advocatus diaboli was assigned to
oppose the canonization of saints for a thorough examination process (Blumberg, 2017). The modern use cases of the Devil’s
Advocate role can be found not only in law but also in such spheres as education, intelligence assessment, and organizational
decision-making; in those cases, the method is used as a means of controlling and ensuring more flexible conclusions (Leal et al.,
2023). Besides, the method exploits various psychological effects, such as the confirmation bias effect (Deeb et al., 2018).

Theoretical Framework

Three theoretical approaches underpin the application of the Devil’s Advocate approach in critical-thinking education.
According to the cognitive conflict theory, a learner’s knowledge acquisition is provoked by discrepancies in their perception,
resulting in cognitive disequilibrium (Kang et al., 2004; Piaget, 1985). In this respect, the Devil’s Advocate prompts cognitive
disequilibrium and supports deep analysis rather than rote memorization of facts (Davis, 2013). Further, according to the social
constructivist theory, knowledge is socially constructed within collaborative environments, where learning is guided and
scaffolded by more competent learners (Powell & Kalina, 2009; Prawat, 1992). Consistent with social constructivism, the Devil’s
Advocate is a means of socially constructing knowledge via dialogical collaboration and the introduction of productive dissent
into discussions (Schweizer et al., 2002); the technique represents a practical example of Vygotskian zones of proximal
development, as the assigned advocate surpasses the analytical abilities of the entire group and pulls other participants along
(Lehtinen et al., 2023; Vygotsky, 1978). Finally, metacognition theory stresses learners' monitoring of their cognitive activity, as
well as self-regulation thereof (Flavell, 1979). Students who are assigned an opposite opinion by a teacher and tasked with its
defense and critical analysis monitor and regulate their reasoning process deliberately (Davis, 2013; Deeb et al., 2018), which
fosters self-awareness and strategic flexibility essential for lifelong learning (New South Wales Department of Education, 2024).

Benefits and Pedagogical Use

Three related benefits linked with Devil’s Advocate have been identified in relation to education. The first benefit is the
development of skills that enable learners to analyze counterarguments. Through analyzing and understanding
counterarguments, learners develop a better capacity to critically analyze other positions, think about evidence, identify biases
and develop flexible thinking that will prepare them to make decisions and debate in a democratic society (Davis, 2013; Gay, 2021).
Another benefit of this practice is improved argumentation and problem-solving skills as the practice helps learners build an
argument, consider the counterargument to that argument, and deal with issues using flexibility (Bicksler & Hannah, 2022; Davis,
2013; Manchang et al., 2022). Lastly, deeper cognitive processing is enhanced through the need to think about counterarguments
which prevents the problem of groupthink and fosters intellectual flexibility (Deeb et al., 2018; Shewring, 2024).
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Successful classroom implementation entails strategically allocating learners the responsibility of arguing the opposing view,
switching roles, implementing it through debates and engaging in Socratic questions that necessitate the provision of evidence
on every viewpoint (Walker, 2004). This strategy can be included in discussion protocol or peer tutoring where students can take
initiative and engage actively (DeTemple et al., 2026). Reflection after the session further improves metacognition skills (Fogarty,
2009). From research, it is clear that the Devil’s Advocate role increases engagement, participation and helps develop students'
cognitive abilities regardless of whether it is a physical class or an online environment (Benjamin & Schwartz, 1994; Bicksler &
Hannah, 2022; Dobbs, 2025).

The Devil’s Advocate and Critical Thinking

Critical thinking refers to the set of cognitive skills and dispositions required to reason effectively, solve problems, and make
decisions. Some of the most commonly identified skills include analysis, interpretation, evaluation, inference, explanation, and
self-regulation or metacognition (Ennis, 2011; Facione, 1990; Halpern, 2014). The technique called Playing Devil’s Advocate
involves a strategic cognitive exercise aimed at improving critical thinking by forcing oneself to analyze perspectives that are
opposite to one's viewpoint. This strategic practice explicitly tackles confirmation bias because the individual is made to look for
flaws and alternative perspectives rather than seeking supportive arguments. Institutionalization of dissent transforms System 1
cognition based on heuristics into the more demanding System 2 cognition (Halpern, 2014) and thus helps develop intellectual
humility and the need for a variety of criteria (Paul & Elder, 2008). In organizational settings, structured dissent can lead to better
quality decisions through exposure to flawed assumptions, an understanding of the problem's totality, and reduced
overconfidence (Schwenk, 1989).

The literature shows empirical support for the use of the Devil’s Advocate strategy in minimizing the occurrence of groupthink,
increasing psychological safety, and improving the quality of decision-related reasoning (Klocke, 2007; Lunenburg, 2012; Nemeth
et al., 2001; Postmes et al., 2001; Schwenk, 1989). Similarly, classrooms studies show that students taking on the role of Devil’s
Advocate critically evaluate their assumptions and arguments which improves their logical reasoning skills (Akhmad et al., 2021;
Davis, 2013; Manchang et al., 2022; Zenker, 2014). Moreover, recent scholarly literature provides an application of the strategy in
modern contexts such as the area of moral philosophy (Chouhan, 2025) and decision making in workplace safety situations
(Galloway, 2025). Although the evidence base for the application of the technique is generally positive, few empirical studies have
been undertaken in Saudi Arabia where lack of critical thinking skills among students is a known issue. Existing literature from
Saudi Arabian contexts mentions system-related barriers such as learning via rote memorization and teacher-centrism; however,
little research has been conducted on novel approaches that focus on using cognitive conflict to enhance metacognition (Al
Ghamdi & Deraney, 2013; Algouzi et al., 2023). There are very few studies on the use of Devil’s Advocate approach in Saudi Arabian
classroom settings especially ones utilizing standardized measures of critical thinking skills. The current study attempts to fill in
the research gap by investigating the effects of the strategy on critical thinking skills of Saudi Arabian university students.

In sum, the reviewed literature establishes three points. First, structured dissent—and the Devil’s Advocate technique in
particular—is theoretically grounded in cognitive-conflict, social-constructivist, and metacognitive accounts of learning. Second,
empirical work across organizational and classroom settings consistently links the technique to reduced groupthink and improved
reasoning. Third, and most importantly, this evidence base is drawn almost entirely from Western and East Asian contexts and
rarely employs standardized, psychometrically validated measures of critical thinking. Within Saudi higher education—where rote
learning and teacher-centred instruction are documented barriers to critical thinking—no experimental study has yet tested the
Devil’s Advocate approach using a standardized instrument. The present study addresses this gap by evaluating the effect of a
structured Devil’s Advocate intervention on the critical thinking of Saudi university students, as measured by the CCTST.
Accordingly, three research questions guided this study:

RQ1: To what extent does a 15-week Devil’s Advocate intervention improve the overall critical thinking performance of Saudi
college students, as measured by the California Critical Thinking Skills Test Form 2000 (CCTST)?

RQ2: Does the intervention produce differential effects across the five CCTST Form 2000 reasoning domains (Analysis,
Inference, Evaluation, Induction, and Deduction)?

RQ3: How does the experimental group's gain compare with that of a control group engaged in traditional consensus-oriented
discussion of the same content?

METHODOLOGY

Research Design and Participants

The study adopted a quasi-experimental pre-test/post-test design involving a control group where two equivalent classes
were assigned randomly to the experimental and control groups. The study involved 43 undergraduate students from Imam
Abdulrahman bin Faisal University, Saudi Arabia, who were attending two equivalent classes of one course instructed by the same
instructor within the period of one 15-week academic semester. Of these, one class made up the Experimental Group (n =22) and
the other made up the Control Group (n = 21). The sample size was determined by practical rather than a priori power
considerations: the two intact course sections available during the study semester constituted the entire accessible population
for the course, and whole classes were retained to preserve ecological validity and to avoid contamination between the
experimental and control conditions. A post-hoc sensitivity analysis indicated that the achieved sample (N = 43) provided
adequate power (= .80, a = .05, two-tailed) to detect large effects (d = 0.80), while acknowledging limited power to detect small-
to-moderate effects. This constraint is revisited in the Limitations section.
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Table 1. Score ranges and proficiency categories of the CCTST Form 2000

Domain Score Range Proficiency Categories

Analysis 0-7 Not Manifested (0-2), Moderate (3-4), Strong (= 5)
Inference 0-16 Not Manifested (0-5), Moderate (6-11), Strong (= 12)
Evaluation 0-11 Not Manifested (0-3), Moderate (4-7), Strong (= 8)
Induction 0-17 Not Manifested (0-5), Moderate (6-11), Strong (= 12)
Deduction 0-17 Not Manifested (0-5), Moderate (6-11), Strong (= 12)

Overall 0-34 Not Manifested (0-7), Weak (8-12), Moderate (13-18), Strong (19-23), Superior (= 24)

Note. Score ranges and proficiency categories are taken directly from the CCTST Test Manual (Insight Assessment, 2013), Tables 3 and 4. The
subscale system uses three proficiency levels; the Overall score uses five levels. Items contribute to multiple subscales simultaneously; subscale
scores therefore do not sum to the Overall score.

Instrument

The California Critical Thinking Skills Test Form 2000 (CCTST; Insight Assessment, 2013) was used to measure critical thinking.
The CCTST is a psychometrically validated, paper-and-pencil, multiple-choice instrument designed for undergraduate and
graduate students. Form 2000 consists of 34 items and assesses five core reasoning domains—Analysis, Inference, Evaluation,
Induction, and Deduction—yielding both subscale scores and an Overall composite score. The test is discipline-neutral and has
demonstrated adequate internal consistency (KR-20 = .78-.82) and predictive validity for academic and professional outcomes
(Wheeler & Collins, 2003). Table 1 presents the score ranges and proficiency categories of the CCTST Form 2000. The CCTST was
administered in its original English version. English-language proficiency was not separately assessed or statistically controlled in
the present study; as most participants were non-native English speakers, the potential influence of language comprehension on
test performance is acknowledged as a limitation (see Section Limitations).

Procedure

The intervention was conducted over a full 15-week academic semester. In the experimental section, one participant was
formally assigned the Devil’s Advocate role for each case analysis. The assigned student was required to deliberately challenge
prevailing viewpoints by presenting counterarguments and alternative perspectives, regardless of personal beliefs. The Devil's
Advocate role was systematically rotated so that each student served in the role at least once during the semester, ensuring that
the intervention was a class-wide experience rather than one concentrated in a subset of participants. To reinforce metacognitive
reflection, all experimental-group students completed a structured journal entry after each session documenting how the Devil’s
Advocate arguments had influenced their reasoning and assumptions. The control group engaged with identical course content
through traditional consensus-oriented discussions, which emphasized agreement and justification of preferred solutions without
structured dissent. Both groups received the same instructional materials and were taught by the same instructor to control for
teaching effects. The CCTST was administered to both groups in the first and final weeks of the semester. Because the intervention
was embedded in an essay-writing course, the Devil’'s Advocate sessions centred on controversial topics relevant to the Saudi
context about which students first developed essays and a prevailing class position. Representative examples included whether
social media does more harm than good for Saudi youth; whether English should replace Arabic as the medium of instruction in
Saudi universities; and whether the rapid expansion of entertainment and tourism under Vision 2030 strengthens or erodes Saudi
cultural identity. For each topic, the assigned Devil’s Advocate was required to construct and defend the position opposing the
emerging class consensus. Each session followed a standardized sequence in which the class first articulated a prevailing position,
after which the assigned Devil’s Advocate presented structured counterarguments before the discussion was opened to the group.
To ensure that students in the Devil’s Advocate role engaged in genuine structured dissent rather than superficial opposition, the
instructor monitored role adherence during each session against a brief checklist (requiring at least two evidence-based
counterarguments and at least one explicit challenge to an underlying assumption), and the post-session reflective journals were
reviewed to confirm substantive engagement with the opposing position. To standardize delivery across conditions and reduce
teacher-expectancy effects, the same instructor followed identical lesson plans, time allocations, materials, and assessment
criteria in both sections and refrained from signalling to students which instructional condition was expected to be more effective.

Data Analysis

Data were analyzed using IBM SPSS Statistics with a =.05 (two-tailed). Descriptive statistics summarised pretest and posttest
performance. Independent-samples t-tests established baseline equivalence, paired-samples t-tests assessed within-group
change, and analysis of covariance (ANCOVA) compared posttest scores while controlling for the corresponding pretest score.
Effect sizes (Cohen's d for paired comparisons; partial eta squared, n?p, for ANCOVA) quantified the magnitude of observed
differences. All parametric tests were corroborated with non-parametric alternatives (Wilcoxon signed-rank for within-group;
Mann-Whitney U for between-group). A chi-square test of independence with Cramér's V compared the distribution of students
across CCTST proficiency tiers between groups.

RESULTS

The analysis proceeded in four stages: (a) preliminary assumption checks and baseline equivalence; (b) descriptive analysis of
pretest and posttest performance; (c) within-group paired-samples t-tests; and (d) between-group ANCOVA on posttest scores
controlling for pretest performance, complemented by effect-size estimates and a categorical analysis of CCTST proficiency tiers.
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Table 2. Independent-samples t-tests of pretest CCTST scores

Domain EG M (SD) CG M (SD) Mean Diff. t(41) p Cohen'sd
Overall 13.45 (2.84) 13.81 (3.06) -0.35 -0.39 .695 -0.12
Analysis 2.95(1.13) 3.10(1.18) -0.14 -0.40 .692 -0.12
Inference 6.18 (1.74) 6.43 (1.83) -0.25 -0.45 .653 -0.14
Evaluation 3.41(1.30) 3.52(1.44) -0.11 -0.28 .785 -0.08
Induction 6.86 (1.91) 7.05 (2.04) -0.18 -0.31 761 -0.09
Deduction 5.05(1.68) 5.19 (1.75) -0.15 -0.28 .783 -0.08

Note. df = 41 for all comparisons. p values are two-tailed. All |d| < 0.14, indicating negligible baseline differences.

Table 3. Descriptive statistics of CCTST performance at pretest and posttest by group

Domain Group Pretest M (SD) Posttest M (SD) Mean Gain 95% Cl of Gain Cohen'sd
Overall EG (n=22) 13.45 (2.84) 19.18(3.13) 5.73 [4.18,7.28] 1.64
G(n=21) 13.81(3.06) 14.95(3.17) 1.14 [-0.11, 2.40] 0.41
Analysis (n 22) 2.95(1.13) 4,55 (1.10) 1.59 [1.17,2.02] 1.66
G(n=21) 3.10(1.18) 3.38(1.20) 0.29 [-0.22,0.79] 0.26
Inference (n 22) 6.18 (1.74) 9.32(1.89) 3.14 [2.49,3.78] 2.15
G(n=21) 6.43(1.83) 7.05(1.94) 0.62 [-0.06, 1.30] 0.41
Evaluation (n 22) 3.41(1.30) 6.18 (1.50) 2.77 [2.15, 3.40] 1.96
G(n=21) 3.52(1.44) 4.00 (1.52) 0.48 [-0.18,1.13] 0.33
Induction (n 22) 6.86(1.91) 9.77 (2.07) 2.91 [2.14, 3.68] 1.67
G(n=21) 7.05 (2.04) 7.62(2.16) 0.57 [-0.13,1.27] 0.37
Deduction (n 22) 5.05 (1.68) 7.68(1.81) 2.64 [1.97,3.30] 1.76
CG (n=21) 5.19 (1.75) 5.71(1.85) 0.52 [-0.16,1.21] 0.35

Note. EG = Experimental Group (Devil’s Advocate); CG = Control Group (traditional discussion). Cohen's d for paired-samples comparisons,
computed as mean gain divided by SD of gain. CCTST Form 2000 score ranges per Insight Assessment (2013): Analysis 0-7, Inference 0-16,
Evaluation 0-11, Induction 0-17, Deduction 0-17, Overall 0-34.

Preliminary Analyses and Baseline Equivalence

Shapiro-Wilk tests indicated that the Overall CCTST score and the Evaluation, Induction, and Deduction subscales were
normally distributed in both groups at both time points (all p > .05). The Inference subscale showed marginal departures from
normality in two of four cells (p =.042 and .047), and the Analysis subscale showed more pronounced non-normality across all four
cells (W values 0.761-0.901; p values <.001 to .032), consistent with the subscale's narrow score range (0-7) and the resulting floor
effect at pretest. To address this, all parametric findings for Analysis and Inference were corroborated with non-parametric
alternatives, which yielded the same pattern of inference at every test. Given the documented robustness of t and ANCOVA to non-
normality at moderate sample sizes with balanced groups (Blanca et al., 2017) and the convergent non-parametric results,
parametric analyses were retained as primary.

Levene's test confirmed homogeneity of variance across groups for every domain at both time points (pretest F =0.05-0.47, all
p > .49; posttest F <0.01-0.76, all p > .38). The ANCOVA assumption of homogeneity of regression slopes was met (Group x Pretest
F = 0.00-0.87, all p = .356). Independent-samples t-tests on pretest scores established baseline equivalence: no statistically
significant differences emerged between groups on any CCTST domain (all |t| < 0.46, all p > .65; all |d| < 0.14, negligible by Cohen's
(1988) standards; see Table 2).

Descriptive Statistics

Descriptive statistics, including means, standard deviations, mean gain scores, 95% confidence intervals for gains, and within-
group Cohen's d, are summarised in Table 3. At pretest, the EG mean Overall CCTST score (M =13.45, SD = 2.84) and the CG mean
(M=13.81, SD =3.06) both fell within the lower Moderate proficiency category (13-18; Insight Assessment, 2013), indicating limited
baseline critical thinking competence in both groups. This pattern is consistent with previous reports of weak baseline critical
thinking performance among Saudi tertiary students (Alharbi, 2022; Al Ghamdi & Deraney, 2013).

At posttest, the EG advanced substantially to a mean Overall CCTST score of 19.18 (SD = 3.13), placing it within the Strong
category, while the CG showed only a modest increase to 14.95 (SD = 3.17), remaining within the Moderate category. The same
divergent pattern was observed across all five subscales: EG mean gains ranged from 1.59 (Analysis) to 3.14 (Inference), whereas
CG gains ranged from 0.29 to 0.62. The 95% Cls of the EG gains excluded zero in every domain, whereas the corresponding CG
intervals included zero throughout, indicating that the control group's gains were not statistically reliable.

Within-Group Pretest-to-Posttest Comparisons

Paired-samples t-tests within each group (Table 4) confirmed that the experimental group exhibited statistically significant
gains on every CCTST domain (all p <.001). The largest within-group t value occurred on Inference, t(21) =10.10, p <.001,d = 2.15,
followed by Evaluation, t(21) =9.21, p <.001, d = 1.96; Deduction, t(21) = 8.26, p <.001, d = 1.76; Induction, t(21) = 7.83, p <.001, d
=1.67; Analysis, t(21) =7.78, p <.001, d = 1.66; and the Overall composite, t(21) = 7.69, p <.001, d = 1.64. All EG effect sizes were very
large by Cohen's (1988) standards (d > 0.80). Wilcoxon signed-rank tests confirmed the EG gains across every domain (Overall: z=
-4.06, p <.001; Analysis: z = -3.82, p <.001; Inference: z = -4.11, p <.001; Evaluation: z=-4.01, p <.001; Induction: z=-3.92, p <
.001; Deduction: z=-4.01, p <.001), and confirmed the non-significant pattern for the CG (all p >.08).
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Table 4. Paired-samples t-tests of CCTST pretest-to-posttest gains within each group

Domain Group Mean Gain SD of Gain t p Cohen'sd
Overall EG 5.73 3.49 7.69 <.001 1.64
CG 1.14 2.76 1.90 .072 0.41
Analysis EG 1.59 0.96 7.78 <.001 1.66
CG 0.29 1.10 1.19 .249 0.26
Inference EG 3.14 1.46 10.10 <.001 2.15
CG 0.62 1.50 1.89 .073 0.41
Evaluation EG 2.77 141 9.21 <.001 1.96
CG 0.48 1.44 1.52 .144 0.33
Induction EG 2.91 1.74 7.83 <.001 1.67
CG 0.57 1.54 1.71 .104 0.37
Deduction EG 2.64 1.50 8.26 <.001 1.76
CG 0.52 1.50 1.60 126 0.35

Note. df =21 for EG and 20 for CG. p values are two-tailed. Cohen's d computed as mean gain divided by SD of gain (within-subjects).

Table 5. ANCOVA results comparing posttest CCTST scores between groups after adjusting for pretest performance

Domain Adj. M (EG) Adj. M (CG) F (1, 40) p Partial n? 95% Cl of MD
Overall 19.27 14.86 26.10 <.001 .395 [2.66,6.15]
Analysis 4.59 3.34 19.19 <.001 324 [0.67,1.82]
Inference 9.41 6.96 32.07 <.001 445 [1.58,3.33]
Evaluation 6.21 3.97 31.52 <.001 441 [1.44,3.06]
Induction 9.84 7.55 22.68 <.001 .362 [1.32,3.26]
Deduction 7.73 5.66 22.77 <.001 .363 [1.19,2.94]

Note. Adj. M = estimated marginal mean controlling for pretest score; MD = adjusted mean difference (EG - CG). Effect-size magnitude based on
Cohen's (1988) benchmarks for partial n? (small = .01, medium = .06, large = .14).

Table 6. Distribution of participants across CCTST overall proficiency categories

Time / Group Weak n (%) Moderate n (%) Strong n (%) Superior n (%) Median Tier Totaln
Pretest - EG 8(36.4) 13 (59.1) 1(4.5) 0(0.0) Moderate 22
Pretest - CG 8(38.1) 12 (57.1) 1(4.8) 0(0.0) Moderate 21
Posttest - EG 1(4.5) 5(22.7) 13 (59.1) 3(13.6) Strong 22
Posttest - CG 6(28.6) 12 (57.1) 3(14.3) 0(0.0) Moderate 21

Note. Proficiency categories based on CCTST Form 2000 Overall-score cut-offs (Insight Assessment, 2013): Not Manifested (0-7), Weak (8-12),
Moderate (13-18), Strong (19-23), Superior (= 24). Percentages are computed within each row.

Within the control group, in contrast, no comparison reached statistical significance. The largest CG comparison was marginal
(Overall: £(20) = 1.90, p =.072, d = .41); all subscale comparisons yielded p values between .073 and .249 and small-to-moderate
effect sizes (d =.26-.41). Wilcoxon tests confirmed the non-significant pattern. The juxtaposition of uniformly significant, very-large
within-group effects in the EG against small, non-significant changes in the CG provides initial evidence for the differential impact
of the Devil’s Advocate intervention.

Between-Group Comparisons: ANCOVA

One-way ANCOVAs were conducted for each CCTST outcome, with group as the fixed factor, posttest score as the dependent
variable, and the corresponding pretest score as the covariate (Table 5). After controlling for pretest performance, the
experimental group significantly outperformed the control group on every CCTST domain (all p <.001), with large effect sizes
(partial n? =.324-.445). On the Overall CCTST, EG adjusted M = 19.27 versus CG adjusted M = 14.86, F(1, 40) = 26.10, p <.001, partial
n?=.395, 95% Cl of MD [2.66, 6.15]; approximately 39.5% of the variance in posttest performance not explained by the covariate
was attributable to the intervention.

The strongest between-group effects emerged for Inference, F(1, 40) = 32.07, p <.001, partial n* = .445 (95% Cl of MD [1.58,
3.33]), and Evaluation, F(1, 40) = 31.52, p <.001, partial n? = .441 (95% Cl of MD [1.44, 3.06]). Robust large effects were also found
for Deduction (partial n = .363), Induction (partial n? = .362), and Analysis (partial n? = .324). All partial n? values substantially
exceeded the .14 threshold for a large effect (Cohen, 1988). Mann-Whitney U tests on posttest scores corroborated all ANCOVA
conclusions (Overall: U =382, p<.001; Analysis: U =348, p=.003; Inference: U =368, p<.001; Evaluation: U=392, p<.001; Induction:
U =352, p=.003; Deduction: U =360, p =.002), with rank-biserial correlations ranging from .50 to .70.

Distribution of Proficiency Categories

Students were classified into CCTST Overall proficiency tiers at both time points using the cut-off scores specified in the CCTST
Test Manual (Insight Assessment, 2013); the distribution is shown in Table 6. At pretest, both groups performed within the lower
Moderate tier (EG: 8 Weak, 13 Moderate, 1 Strong; CG: 8 Weak, 12 Moderate, 1 Strong), with EG and CG pretest means of 13.45 and
13.81 respectively. At posttest, only 4.5% of the EG remained Weak, while 72.7% had advanced to Strong (59.1%) or Superior
(13.6%). In contrast, 28.6% of the CG remained Weak at posttest and none reached Superior. A chi-square test of independence
confirmed that the posttest distribution differed significantly between groups, x*(3, N = 43) = 15.69, p = .001, Cramér's V = .604,
representing a large association.
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Summary of Findings

Five findings converge across all analytical layers. First, groups were statistically equivalent at baseline, both predominantly
in the lower Moderate tier of the CCTST. Second, the experimental group showed statistically significant and very large within-
group gains on every CCTST domain (all p<.001; d = 1.64-2.15), while the control group showed only small, non-significant changes
(d =.26-.41). Third, ANCOVA confirmed that the experimental group significantly outperformed the control group on every domain
after pretest adjustment (large partial n? = .324-.445). Fourth, the intervention shifted the majority of EG participants into the
Strong/Superior proficiency tiers (Cramér's V = .604). Fifth, non-parametric tests corroborated every parametric conclusion,
attesting to robustness. The strongest effects were observed for Inference and Evaluation, with comparably robust but slightly
smaller effects on the remaining subscales.

DISCUSSION

This study aimed to test whether the implementation of a 15-week Devil’s Advocate training program would increase the
critical thinking skills of the Saudi college students. The findings showed statistically significant and educationally meaningful
improvements in the scores on Overall CCTST and all its five subscales for the experimental group, whereas the control group
showed minorimprovement which was not significant. These findings were still robust after conducting non-parametric tests, and
there was a shift upwards among the experimental participants from Moderate Proficiency to Strong and Superior. The following
sections of this discussion will analyze the findings based on three theoretical frameworks, contextualize the results within prior
literature, and consider their implications

Theoretical Interpretation

The findings were consistent with all three theoretical perspectives used in this study. As far as cognitive conflict theory is
concerned (Kang et al., 2004; Piaget, 1985), the Devil’s Advocate approach successfully instantiated cognitive disequilibrium in a
regular and consistent way: weekly, each student was required to present and argue for the opposite position to the one accepted
as true in the group, which required the class to consider contrary information. Particularly notable was the very large within-
groups effect size (d = 1.96) and (d = 2.15) observed on Evaluation and Inference, the two subscales most directly linked to making
judgments about conflicting information and drawing appropriate conclusions—a clear instantiation of cognitive conflict theory
predictions. On the other hand, the consensus-based control condition intentionally reduced cognitive conflict, producing small
effect sizes (d = .26-.41), which confirms the idea that it was the cognitive conflict embedded in the Devil’s Advocate protocol,
rather than discussion per se, that drove the observed improvement.

In terms of social constructivism (Powell & Kalina, 2009; Vygotsky, 1978), the Devil’s Advocate can be considered as a scaffold
which draws particular attention to the social construction of meaning through the formal designation of one person as
responsible for representing alternative viewpoints. As a result, the procedure provides the participants with a publicly accessible
artefact of dissent which allows for the co-construction of knowledge as structured peer discourse as noted by Lehtinen et al.
(2023). The fact that the gains extended far beyond the confines of the argument-oriented subscales and involved both inductive
and deductive reasoning indicates that the scaffolding applied to the process of reasoning generalized to both reasoning skills
with the designated Devil’s Advocate temporarily exceeding the class's overall capabilities and bringing the rest of the group
members closer to their zone of proximal development. From the perspective of metacognition (Davis, 2013; Deeb et al., 2018;
Flavell, 1979), the structured reflective journals can be viewed as metacognitive monitoring and self-regulation instruments. In
line with the metacognitive framework, the experimental group performed better in both deductively oriented (Deduction; partial
n? =.363) and more broadly evaluative tasks (Evaluation; partial n? = .441). The transition to the Superior tier as measured by
Cramér's V (.604) indicates a qualitative shift in how students approached thinking, rather than a quantitative increment within
an unchanged repertoire.

Relation to Prior Empirical Research

The results of the study are consistent with previous research on the effects of the Devil’s Advocate technique. Specifically, the
meta-analysis carried out by Schwenk (1989) and more recently the studies conducted by Nemeth et al. (2001) and Postmes et al.
(2001) have revealed the efficacy of structured dissent in improving the quality and quantity of arguments during decision-making
processes. In extending the research to the Saudi tertiary educational setting where there has been a relative dearth of studies on
the subject, this study has provided effect size statistics based on data collected using a standardized, internationally-calibrated
scale. Results of this study are in harmony with the findings of a Devil’s Advocate study conducted in secondary schools by
Manchang et al. (2022), as well as the qualitative findings of a Devil’s Advocate study by Davis (2013).

With respect to the Saudi context, the baseline CCTST performance observed here (both groups performing within the lower
Moderate tier at pretest) quantitatively confirms qualitative concerns voiced in prior research (Alharbi, 2022; Alhowail & Albagami,
2024; Al-Zahrani & Elyas, 2017). The pretest means (EG = 13.45, CG = 13.81), both within the lower Moderate category (13-18), are
consistent with prior reports that Saudi tertiary students enter higher education with under-developed analytic dispositions
(Allamnakhrah, 2013; Khawayji, 2024).

Differential Effects across Subscales and Pedagogical Implications

While effect sizes were equally large across all five subscales of the CCTST, the largest between-group effects were found in
Inference (partial n? = .445) and Evaluation (partial n? = .441). This pattern is expected theoretically because the Devil’s Advocate
technique entails the immediate and repeated use of these exact processes in order to construct an argument against a given
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point of view, as the assigned advocate has to produce new inferences out of contentious assumptions and evaluate the legitimacy
of the dominant viewpoint. Deduction (partial n? =.363) and Induction (partial n* =.362) showed comparably large but slightly
smaller effects, consistent with their role as tools the advocate uses in service of inference and evaluation. The smaller effect size
in Analysis (.324) can be at least partially accounted for by the narrow range of the subscale (0-7) and the presence of the floor
effect in pretest; the within-group Cohen's d of 1.66 indicates that the practical impact was, in fact, comparable to other subscales
when scale constraints are considered.

The magnitude of the observed effects (within-group d = 1.64-2.15; partial n> = .324-.445) is large relative to typical
educational-intervention benchmarks and therefore warrants cautious interpretation. Several features of the present study
plausibly contributed to these gains. Participants began from a low baseline within the lower Moderate tier, leaving considerable
room for measurable growth and reducing ceiling constraints. The intervention combined several potentially reinforcing
components-formal role assignment, systematic role rotation, and mandatory post-session reflective journaling-delivered
intensively over a full 15-week semester, which may have produced compounding effects greater than any single element in
isolation. Delivery by a single, committed instructor in two intact sections, together with the novelty of the approach in a context
where structured dissent is uncommon, may also have amplified the observed differences. These considerations suggest that the
effect sizes reported here should be regarded as an upper-bound estimate obtained under favourable conditions; comparable
magnitudes should not be assumed in larger, multi-site, or multi-instructor implementations, and replication is needed before the
findings are generalized.

These findings suggest three implications for in higher education. Firstly, the large size of the effect suggests that there is no
need for systemic change to achieve significant improvements in critical thinking skills. The Devil’s Advocate protocol represents
a highly focused and inexpensive intervention that does not involve any additional material resources and any changes to existing
courses' curricula, thus being in line with Aldossari and Aldajani’s (2021) suggestion about how the difference between the policy
and its implementation in Saudi higher education can be bridged through embedded course-level interventions. Secondly, the
consistent improvement seen on all five subscales suggests that the Devil’s Advocate approach fosters a more generalizable
disposition rather than the development of skills that are relevant only to certain situations. Indeed, although students were
trained to take the position of dissenter in regard to course content, the improvements observed were relevant to discipline-
neutral critical thinking measures, thus supporting the assertion that training in dialogical skills is indeed transferable (Holman,
2000; Wu, 2026). Finally, the Devil’s Advocate method may prove particularly suitable for contexts where open intellectual dissent
is uncommon. Specifically, the protocol assigns the role of dissenter to a particular student on a specific day of the week, thus
decoupling disagreement from risk associated with personal confrontation, a phenomenon that has been reported by Al-Zahrani
and Elyas (2017) and Khawaji (2024).

Although the study was conducted in Saudi Arabia, its implications extend to higher-education settings more broadly. The
mechanisms through which the Devil’s Advocate approach operates—externalizing dissent, depersonalizing disagreement, and
prompting metacognitive reflection—are not culturally specific, and the intervention is discipline-neutral and readily embedded
within existing courses. The approach may therefore be particularly usefulin any educational context characterized by consensus-
oriented norms, reluctance to voice disagreement, or limited resources for wholesale curricular reform, while institutions with
more established cultures of debate may adopt it as a structured complement to existing active-learning practices. At the same
time, because the present findings derive from a single institution and cultural setting, cross-context generalization should be
treated as a hypothesis for future comparative and multi-site research rather than an established conclusion.

Limitations

Two limitations qualify the current findings. First, the sample pool was derived from one institution and one course alone;
therefore, there is a lack of external generalizability. Second, a relatively small number of participants (N=43) sufficed for detecting
the extremely large effect sizes noted but lacked sufficient statistical power for detecting smaller effect sizes; more participants
could enable such detection and also make possible moderator analysis (such as baseline proficiency and gender differences).
Beyond these, several additional limitations should be noted. Because both sections were taught by the same instructor,
individual teaching style was held constant, but this design cannot rule out instructor-related threats to internal validity, including
differential enthusiasm, subconscious teaching toward the assessed critical-thinking domains in the experimental section, and
novelty effects; although standardized lesson plans and role-adherence monitoring were used to mitigate teacher-expectancy
effects, no formal blinding of the instructor was possible. Relatedly, assignment occurred at the classroom-section level (k = 2)
while the statistical analyses treated individual students (N = 43) as independent units; sample-size constraints made multilevel
modelling of this nested structure infeasible, and the resulting clustering may lead to an underestimation of standard errors. The
intervention was also relatively brief (a single 15-week semester), and no delayed or follow-up assessment was administered, so
the durability and long-term transfer of the observed gains remain unknown. Finally, the CCTST was administered in English to
predominantly non-native English speakers without a separate measure or control of language proficiency, which may have
introduced construct-irrelevant variance. These considerations, together with the small single-institution sample and the
unusually large effect sizes, reinforce the need for cautious interpretation and for larger, multi-site, and longitudinal replication.

Implications

The findings carry theoretical, educational, and practical implications. Theoretically, the convergent gains across all five
reasoning domains provide empirical support, within a previously under-studied context, for the integrated cognitive-conflict,
social-constructivist, and metacognitive account of how structured dissent advances reasoning; the results demonstrate that
these mechanisms can be operationalized in an authentic classroom and produce measurable change on a standardized
instrument.
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Educationally, the study indicates that critical thinking among Saudi university students is malleable rather than fixed and can
be strengthened through a structured, course-embedded protocol that requires no additional materials or curricular
restructuring. This positions the Devil’s Advocate approach as a feasible instructional tool for instructors seeking to foster higher-
order thinking within content-oriented courses, and it underscores the value of pairing role rotation with reflective journaling to
depersonalize disagreement and promote metacognition.

Practically and at the level of policy, the results suggest that institutional and national goals for graduate reasoning skills-
including the human-capital aspirations articulated in Vision 2030-can be advanced through low-cost, scalable classroom
interventions complemented by regular standardized assessment of critical thinking. Faculty development programmes could
incorporate training in structured-dissent techniques, and institutions could use standardized measures such as the CCTST to
monitor progress. These implications should nonetheless be weighed against the study’s limitations and confirmed through larger
and more diverse replications.

CONCLUSION AND RECOMMENDATIONS

The present study explored the effect of the Devil’s Advocate on the critical thinking skills of students enrolled in universities
in Saudi Arabia. This is an effort to address the lack of critical thinking skills among Saudi tertiary education students, which is in
line with one of the goals of the vision of Saudi Arabia 2030, where the aim is to develop graduates that think independently and
innovatively. Using a quasi-experimental pretest/posttest control group design, with the CCTST as a standardized instrument, the
study compared a Devil’s Advocate condition with a consensus discussion condition in two equivalent course sections at Imam
Abdulrahman bin Faisal University.

Findings demonstrated that the Devil’s Advocate produced educationally relevant as well as statistically significant outcomes
regarding the Overall CCTST composite scale as well as each of its five subscales. Within the experimental group, there was a
considerable increase in test scores (Cohen’sd = 1.64-2.15, all p <.001) compared to almost no improvement for the control group.
Using ANCOVA, it was found that the experimental group significantly outperformed the control group on all measures when
controlling for the pretest differences (partial n? = .324-.445). According to the categorical analysis, the treatment caused the
change in the median experimental participant’s score from the lower tier of the Moderate classification to the Strong tier. All
findings derived through non-parametric statistical methods confirmed parametric ones as well. Taken together, these results
present empirical proof (in a sphere, where this kind of evidence was lacking before) that the critical thinking problem among
Saudi university students is not their inherent, unchangeable feature but is susceptible to educational interventions. In particular,
by combining the elements of cognitive conflict, social-constructivist scaffolding, and metacognitive reflection in one relatively
cost-free procedure, the Devil’s Advocate provides a theoretically founded and practically implementable method for developing
the critical thinking abilities that Vision 2030 considers as essential to the Kingdom’s future workforce.

Recommendations for Practice

Based on the findings of the current study, the following practice-based implications are provided:

e Instructors should incorporate an effective Devil’s Advocate protocol within content-oriented classes in which one of the
course goals is related to fostering critical thinking skills. The Devil’s Advocate protocol would involve students rotating
the role of devil's advocate followed by reflective journal writing after each discussion.

e Vision 2030 can be achieved by integrating the use of Devil’s Advocate as a course-based initiative that can complement
curricular reform since it can be introduced into any course without changing its content as an attempt to achieve the
objectives of Vision 2030.

e Instructors training regarding depersonalizing strategies such as formalized role allocation, rotation, and reflective
journals can play a central role in helping them implement the Devil’s Advocate in situations where there is no open debate
culture in classrooms.

e Institutional assessment frameworks should supplement the assessment of course-based critical thinking by conducting
regular standardized tests of critical thinking skills using tools like CCTST, allowing comparable tracking of progress
against Vision 2030 benchmarks.

Recommendations for Future Research

Four possible directions for future research are suggested:

e Multi-site replication using larger samples in order to calculate the magnitude of effects accurately and establish the
generalizability of findings to different universities and fields of expertise.

e Use of delayed post-test methodology to measure the durability of effects over long periods of time and their usefulness
in actual problem solving situations beyond the CCTST.

e Mixed methods research combining CCTST results with the analysis of reflections and classroom discussions in order to
understand the mechanisms that underlie the effectiveness of the Devil’s Advocate technique.

e Comparative research comparing the Devil’s Advocate with other structured dialogue techniques such as dialectical
inquiry, Socratic seminar, and formal debates.
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