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Abstract

Despite the rapid adoption of generative artificial intelligence (GenAl) in higher education, limited research has
developed pedagogically grounded instructional models that systematically integrate GenAl into philosophy
education to foster higher-order learning competencies. This study aimed to develop and validate a Generative
Al-Enhanced Problem-Based Learning (GenAI-PBL) instructional model to promote critical thinking, moral
reasoning, and learning achievement among undergraduate philosophy students in China. A sequential
mixed-methods research design was employed, consisting of a needs analysis followed by instructional model
development and expert validation. In Phase 1, quantitative data were collected from 400 undergraduate students,
complemented by qualitative interviews with five philosophy instructors from three universities. The findings
revealed consistently high student needs across all dimensions (M = 3.99-4.23), particularly in Al-supported
cognitive guidance, moral reasoning, and learning scaffolding, while instructors identified challenges related to
facilitating higher-order thinking, integrating ethical discussions, designing Al-supported learning activities, and
developing professional readiness for GenAl implementation. Based on these findings, a three-phase GenAI-PBL
instructional model was developed, comprising pre-class scenario triggering, in-class inquiry and dialectical
facilitation, and post-class reflection and assessment. The model was subsequently evaluated by five experts and
demonstrated high pedagogical appropriateness (overall M = 4.38), with all components achieving an Index of
Item-Objective Congruence (IOC) above 0.67. The proposed model provides a theoretically grounded and
empirically informed framework for integrating GenAl into undergraduate philosophy education and offers practical
guidance for enhancing critical thinking, moral reasoning, and learning achievement through Al-supported
problem-based learning.

Keywords: generative artificial intelligence, problem-based learning, critical thinking, moral reasoning, philosophy
education

1. Introduction

Generative artificial intelligence (GenAl) has emerged as a transformative force in higher education. The advent of
large language models, such as ChatGPT and similar conversational Al systems, has altered how students access
information, generate ideas, and engage in academic learning. Unlike earlier educational technologies that primarily
supported information retrieval or automated assessment, GenAl offers interactive dialogue, context-sensitive
feedback, and contextualized explanations that can facilitate deeper learning processes when appropriately integrated
into instructional activities (Kasneci et al., 2023; Zawacki-Richter et al., 2019). Universities worldwide have
consequently begun exploring how GenAl might be incorporated into curriculum design to enhance students’
higher-order thinking and disciplinary understanding (Dwivedi et al., 2023).

Despite these opportunities, the integration of GenAl into higher education has generated significant pedagogical
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concerns. Research suggests that uncritical reliance on Al-generated responses may encourage superficial learning,
diminish independent reasoning, and weaken students’ capacity for critical evaluation (Kasneci et al., 2023; Mollick
& Mollick, 2023). Rather than functioning as autonomous learning agents, generative Al systems should therefore be
regarded as cognitive tools whose educational value depends substantially on instructional design (Selwyn, 2019).
Without appropriate pedagogical guidance, students may accept Al-generated answers instead of questioning
assumptions, comparing alternative viewpoints, or constructing their own arguments, a concern particularly acute in
disciplines emphasizing reflective inquiry and reasoned judgment.

Undergraduate philosophy education represents one such discipline. Philosophy courses aim to cultivate students’
abilities to analyze complex arguments, evaluate competing perspectives, construct coherent justifications, and make
ethically informed judgments. These competencies extend beyond conceptual knowledge and require sustained
engagement with critical thinking defined as purposeful, self-regulatory judgment involving interpretation, analysis,
evaluation, and inference (Facione, 1990) and moral reasoning, the capacity to deliberate about ethical conflicts and
justify decisions through coherent argumentation (Rest et al., 1999). In the Chinese higher education context,
however, philosophy and ideological-political education courses continue to rely predominantly on lecture-based
approaches that emphasize theoretical transmission over dialogical inquiry (Liu & Wang, 2019). National policy
documents have explicitly called for pedagogical reform to cultivate students’ critical reflection and ethical reasoning
(Ministry of Education of China, 2020), yet a persistent gap remains between these policy aspirations and prevailing
instructional practices. Students frequently perceive philosophy courses as abstract, disconnected from real-world
moral challenges, and insufficiently engaging (Sun, 2021).

The growing emphasis on competency-based outcomes further underscores the need to reconsider instructional
approaches in philosophy education. Critical thinking has consistently been identified as an essential competency for
university graduates, enabling learners to examine evidence systematically, question assumptions, and formulate
reasoned conclusions (Facione, 1990). Moral reasoning enables students to recognize ethical dilemmas, consider
multiple perspectives, and justify decisions according to coherent moral principles (Rest et al., 1999). Together with
disciplinary learning achievement, these competencies constitute the core educational outcomes that philosophy
education seeks to develop.

Problem-Based Learning (PBL) provides a promising instructional approach for achieving these objectives.
Grounded in constructivist learning theory, PBL encourages learners to construct knowledge actively through
authentic problems, collaborative discussion, self-directed inquiry, and reflective learning (Barrows, 1986;
Hmelo-Silver, 2004). Rather than receiving knowledge passively, students investigate complex situations, evaluate
evidence, formulate explanations, and justify their conclusions through dialogue. Empirical studies have
demonstrated that PBL can improve conceptual understanding, problem-solving ability, and higher-order thinking
across diverse disciplines (Dolmans et al., 2016; Savery, 2019) . Nevertheless, conventional PBL presents practical
challenges. Students often experience difficulty initiating inquiry, organizing information, or sustaining meaningful
discussion when confronting abstract or ill-structured problems, particularly in humanities disciplines where multiple
interpretations may coexist (Hmelo-Silver et al., 2007) .

Recent advances in generative Al offer new possibilities for addressing these challenges. By providing adaptive
questioning, immediate feedback, multiple perspectives, and contextual explanations, GenAl can function as a
cognitive scaffold that supports learners throughout the inquiry process without replacing their reasoning (Belland et
al., 2017; Azevedo et al., 2017) . When integrated within an appropriately designed PBL environment, Al can
encourage students to compare alternative interpretations, examine underlying assumptions, and refine their
arguments through continuous dialogue. In this context, the instructional role of Al shifts from delivering answers to
facilitating deeper intellectual engagement, an approach closely aligned with constructivist principles emphasizing
knowledge construction through interaction, reflection, and social negotiation.

Although research on artificial intelligence in education has expanded rapidly, several important gaps remain. First,
most existing studies focus on general educational applications of GenAl, such as writing assistance, programming
support, or personalized tutoring, whereas philosophy education, where critical inquiry and ethical deliberation are
central learning objectives, has received comparatively limited attention (Zawacki-Richter et al., 2019). Second,
previous research has primarily examined the effectiveness of individual Al tools rather than developing
comprehensive instructional models that systematically integrate GenAl into established pedagogical frameworks
such as PBL (Orozova & Angelova, 2025) . Third, despite recognition that instructional design determines the
educational value of AI, few studies have investigated learners’ and instructors’ needs prior to designing
Al-supported learning environments. Without systematic understanding of these needs, instructional models risk
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misalignment with authentic teaching contexts and learner requirements.

To address these gaps, the present study aims to design and develop a constructivist Generative Al-enhanced
Problem-Based Learning (GenAI-PBL) instructional model for undergraduate philosophy education in China. The
study proceeds through two sequential phases: first, a needs analysis investigating students’ and instructors’
perceptions regarding the development of critical thinking, moral reasoning, and learning achievement within
undergraduate philosophy courses; second, the development of an instructional model grounded in the needs analysis
findings, constructivist learning theory, and PBL principles, subsequently refined through expert validation. This
sequenced approach ensures that the proposed model is empirically informed by authentic learning needs and
theoretically coherent with established pedagogical frameworks.

This study makes three contributions to the growing field of Al-supported higher education. It extends existing
research by examining GenAl integration within philosophy education, a disciplinary context that has received
limited scholarly attention. It proposes a theoretically grounded instructional model combining constructivist
learning principles, PBL, and Al-supported cognitive scaffolding into a coherent pedagogical framework. By
grounding model development in empirical needs analysis and expert validation, the study offers practical guidance
for educators seeking to integrate generative Al into humanities education while preserving students’ active
engagement in critical inquiry and moral reasoning.

2. Literature Review
2.1 Generative Artificial Intelligence in Higher Education

Generative Artificial Intelligence (GenAl) has rapidly emerged as a transformative technology in higher education,
creating new opportunities for personalized learning, adaptive feedback, and interactive knowledge construction.
Unlike earlier Al applications that primarily supported information retrieval or automated assessment, contemporary
large language models (LLMs) engage learners in contextual dialogue, generate explanations, and provide cognitive
support during complex learning tasks (Kasneci et al., 2023; Dwivedi et al., 2023). Consequently, GenAl is
increasingly regarded as a pedagogical tool capable of facilitating learner-centered education rather than merely
improving efficiency.

Recent studies have shown that GenAl can enhance student engagement, self-regulated learning, and higher-order
thinking when integrated into well-designed instructional activities (Crompton & Burke, 2023; Zawacki-Richter et
al., 2019). Three pedagogical affordances of GenAl have been identified in the literature: dialogical affordance
(engaging learners in extended questioning and dialogue), scaffolding affordance (providing adaptive feedback and
cognitive support during inquiry), and generative affordance (producing explanations, counterarguments, and
alternative perspectives) (Kasneci et al., 2023; Mollick & Mollick, 2023). Through these functions, Al systems
encourage learners to clarify concepts, compare viewpoints, and reflect on their reasoning. However, researchers
have warned that excessive reliance on Al-generated responses may reduce independent thinking and encourage
superficial learning if instructional activities fail to promote critical evaluation (Kasneci et al., 2023; Selwyn, 2019).
Real-world stakeholder analysis further highlights that many educators recognised GenAl’s pedagogical promise but
lack clear frameworks for discipline-specific implementation (Wu & Carroll, 2025).

These concerns are particularly relevant to philosophy education, where students are expected to construct logical
arguments, evaluate competing perspectives, and justify ethical decisions rather than acquire factual knowledge. In
this context, GenAl should function as a cognitive scaffold supporting inquiry and reflection instead of replacing
human reasoning. Although educational applications of GenAl have attracted increasing scholarly attention, existing
research has focused mainly on general higher education contexts—writing support, language learning, and
programming education. Comparatively little research has examined systematic integration of GenAl into philosophy
education through instructional models designed to develop critical thinking and moral reasoning (Orozova &
Angelova, 2025).

2.2 Problem-Based Learning in Higher Education

Problem-Based Learning (PBL) is a learner-centered instructional approach that organizes learning around authentic,
complex problems. Instead of receiving knowledge through lectures, students actively construct understanding by
identifying problems, searching for relevant information, collaborating with peers, and reflecting on solutions.
Grounded in constructivist learning theory, PBL emphasizes active inquiry, collaborative learning, and knowledge
construction through meaningful experiences (Hmelo-Silver, 2004; Savery, 2019).
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A substantial body of research demonstrates that PBL contributes positively to higher-order thinking,
problem-solving ability, self-directed learning, and knowledge retention (Dolmans et al., 2016; Schmidt et al., 2011).
By engaging students in inquiry and discussion, PBL encourages evaluation of evidence, integration of multiple
perspectives, and application of theoretical knowledge to authentic situations. These characteristics make PBL
particularly suitable for philosophy education, where learning requires argument analysis, ethical deliberation, and
reflective judgment rather than concept memorization.

Despite these advantages, effective PBL implementation remains challenging. Students often require additional
guidance when analyzing complex problems, organizing information, and sustaining productive
discussions—particularly in disciplines involving abstract concepts such as philosophy (Hmelo-Silver et al.,
2007). Research has distinguished three types of scaffolding needed in PBL: metacognitive scaffolding (supporting
self-regulation and reflection), procedural scaffolding (guiding inquiry processes and task management), and
conceptual scaffolding (clarifying key concepts and principles) (Belland et al., 2017). These forms of scaffolding are
not always sufficiently available in conventional implementations. Systematic review evidence indicates that
well-designed scaffolding within PBL settings can foster higher-order thinking and argument-building competencies,
yet these forms of scaffolding are not always sufficiently available in conventional implementations (Azzaroiha et al.,
2025).

Generative Al offers a promising solution to these challenges. Through adaptive feedback, questioning, and
explanation generation, GenAl can support learners during different stages of problem solving while maintaining
students’ responsibility for independent reasoning. Rather than replacing PBL, GenAl has potential to strengthen its
instructional effectiveness by facilitating inquiry, reflection, and collaborative knowledge construction. However,
few studies have investigated how GenAl can be systematically integrated into a PBL framework specifically for
philosophy education (Orozova & Angelova, 2025).

2.3 Critical Thinking in Higher Education

Critical thinking is widely recognized as an essential competency in higher education, enabling learners to analyze
information, evaluate evidence, construct reasoned arguments, and make informed judgments. Rather than
representing a single cognitive skill, contemporary research conceptualizes critical thinking as a multidimensional
competence integrating cognitive abilities with dispositions such as open-mindedness, intellectual curiosity,
systematic reasoning, and reflective judgment (Facione, 1990; Dwyer et al., 2023). Within philosophy education,
critical thinking occupies a central position because students are expected not only to understand theories but also to
critically examine assumptions, compare perspectives, and justify conclusions through logical argumentation (Bailin
et al., 1999; Nussbaum, 2010). Crone and van Goch (2024) emphasised that critical thinking in humanities contexts
extends beyond technical analytical skills to encompass open-minded moral-oriented dispositions toward inquiry.

In this study, critical thinking is operationalized through the dispositional framework of the California Critical
Thinking Disposition Inventory—Chinese Version (CCTDI-CV). The instrument comprises seven dimensions:
truth-seeking (willingness to pursue the most justified understanding); open-mindedness (readiness to consider
alternative viewpoints); analyticity (tendency to apply reasoning and anticipate problems); systematicity (organized
approach to complex issues); critical thinking self-confidence (trust in one’s reasoning abilities); intellectual curiosity
(intrinsic motivation to seek knowledge); and cognitive maturity (awareness that complex problems require
contextual judgment) (Facione, 1992; Peng et al., 2004).

Recent studies indicate that learner-centered approaches, particularly inquiry-based and problem-based learning,
contribute positively to critical thinking development by encouraging investigation of authentic problems, evidence
evaluation, and collaborative discussion (Dolmans et al., 2016). Researchers have also explored GenAlI’s role in
supporting critical thinking through adaptive questioning, explanation generation, and dialogic interaction (Kasneci
et al., 2023). These functions may stimulate reflection and perspective comparison while providing timely cognitive
support. However, scholars caution that inappropriate GenAl use may discourage independent reasoning if learners
rely excessively on Al-generated responses without critical evaluation. Consequently, GenAl’s educational value
depends largely on instructional design that encourages questioning, interpretation, and justification rather than
passive acceptance of outputs.

2.4 Moral Reasoning in Higher Education

Moral reasoning is a fundamental objective of philosophy education, enabling learners to recognize ethical issues,
evaluate competing values, and justify decisions based on coherent moral principles. According to the
neo-Kohlbergian perspective, moral reasoning involves analyzing ethical dilemmas, coordinating multiple
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perspectives, and constructing reasoned moral judgments rather than following prescribed rules (Rest et al., 1999;
Thoma, 2020). As Wienmeister (2025) observed that educational practice often suffers from a didactical gap:
learning objectives for moral reasoning are frequently stated, yet concrete instructional exercises to foster such
competencies remain underspecified. As contemporary societies become increasingly influenced by technological
development and Al ethical reasoning capacity has become more important in higher education.

Drawing upon Rest’s Four-Component Model and subsequent refinements, moral reasoning competence in this study
is conceptualized through five core elements: moral issue recognition (identifying ethical dimensions embedded in
situations); perspective coordination (considering and integrating stakeholder viewpoints); norm principle
differentiation (distinguishing rule-based compliance from principle-based justification); principle prioritization
(prioritizing universalizable moral principles when rules or interests conflict); and justificatory coherence
(maintaining logical consistency in moral arguments across competing considerations) (Rest et al., 1999; Thoma,
2020).

Philosophy courses develop moral reasoning through ethical case analysis, structured debate, and reflective dialogue.
By examining real-world moral dilemmas, learners evaluate alternative viewpoints, balance conflicting values, and
justify ethical decisions using logical arguments. Previous research shows that authentic problem-solving and
collaborative discussion contribute positively to principled moral reasoning and ethical decision-making (Narvaez,
2002; Thoma et al., 2013).

Recent studies suggest that GenAl may further support moral reasoning by generating alternative perspectives,
presenting counterarguments, and facilitating reflective dialogue (Baidoo-Anu & Owusu Ansah, 2023). However,
researchers emphasize that Al should function only as learning support rather than moral decision-maker because
ethical judgment ultimately requires human reflection and contextual understanding. Therefore, integrating GenAl
into PBL may provide valuable cognitive support while preserving learners’ responsibility for independent ethical
deliberation.

2.5 Learning Achievement in Higher Education

Learning achievement represents the extent to which learners attain intended educational outcomes of an
instructional program. In higher education, achievement extends beyond knowledge acquisition to include
conceptual understanding, knowledge application, analytical reasoning, and transfer of learning to authentic
situations (Dochy et al., 2003; Gijbels et al., 2005). Within the cognitive domain of Bloom’s revised taxonomy,
learning achievement encompasses remembering, understanding, applying, analyzing, evaluating, and creating—a
hierarchy particularly relevant to philosophy education, where students are expected not only to recall concepts but
also to apply them in analyzing ethical problems and constructing reasoned arguments (Anderson & Krathwohl,
2001; Nussbaum, 2010).

In philosophy education, achievement reflects students’ capacity to understand philosophical concepts, analyze
arguments, evaluate ethical issues, and apply philosophical reasoning to contemporary problems. Previous research
indicates that PBL contributes positively to learning achievement by promoting active participation, meaningful
knowledge construction, and long-term retention (Dolmans et al., 2016; Strobel & van Barneveld, 2009).
Al-supported learning environments have also demonstrated potential for improving achievement through
personalized feedback, adaptive support, and immediate guidance (Zawacki-Richter et al., 2019; Kasneci et al.,
2023). Nevertheless, existing evidence suggests that achievement gains depend primarily on effective instructional
design rather than technology use alone. In this study, learning achievement refers to students’ mastery and
application of philosophical concepts, to be measured through researcher-developed pre-test and post-test
assessments aligned with course learning objectives.

3. Method
3.1 Research Design

This study employed a two-phase research and development (R&D) design to develop a Generative Al-Enhanced
Problem-Based Learning (GenAI-PBL) instructional model for undergraduate philosophy education in China. Phase
1 comprised a needs analysis employing a mixed-methods approach to investigate students’ and instructors’
perceptions regarding the development of critical thinking, moral reasoning, and learning achievement. Phase 2
involved the systematic design of the instructional model based on needs analysis findings and theoretical
frameworks, followed by expert validation to ensure content validity and pedagogical appropriateness.
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The study was conducted within the Chinese higher education context, specifically targeting undergraduate
philosophy and ideological-political education courses. These courses are compulsory across Chinese universities
and serve as the primary setting for cultivating students’ critical reflection and ethical reasoning (Ministry of
Education of China, 2020). Three comprehensive universities in Yunnan Province—Chuxiong Normal University,
Honghe University, and Wenshan University—participated in the needs analysis phase. Table 1 provides an overview
of the two research phases, including participants, instruments, data analysis methods, and outputs.

Table 1. Overview of Research Phases, Instruments, and Data Analysis

Phase Participants Instruments Data Analysis Output
Methods

Student questionnaire

Undergraduate students (n (5-point  Likert scale);

= 400) and philosophy

Descriptive statistics  Design
Phase 1: Needs P £

(Mean, SD); requirements for

Analysi . Semi-structured instruct . .

nalysts instructors (n = 5) . emt S ructured mstructor Thematic analysis GenAI-PBL model

Interviews

Phase 2: Model . . Validated

ase ode Subject-matter experts (n  Model evaluation form Mean scores; 10C ancate
Development & 5) (I0C); Expert feedback lysi GenAI-PBL

= ; Ex a analysi

Validation » BXpett feedbac ysis instructional model

3.2 Participants and Sampling Procedures

The target population for the needs analysis comprised undergraduate students enrolled in philosophy-related courses
across the three participating universities. According to institutional statistics, total student enrollments were 13,651
at Chuxiong Normal University, 13,631 at Honghe University, and 14,189 at Wenshan University, yielding a
combined population of 41,471 students.

A proportionate stratified random sampling strategy was adopted to ensure representative coverage across institutions.
Each university constituted an independent stratum, with sample sizes allocated proportionally based on each
institution’s share of the total population. Based on Krejcie and Morgan’s (1970) sample size determination table, a
target sample of 400 students was established. Table 2 presents the population distribution and corresponding sample
allocation across the three institutions.

Table 2. Distribution of Student Population and Sample Size

Institution Student Population Proportion (%) Sample Size
Chuxiong Normal University 13,651 32.9% 132
Honghe University 13,631 32.9% 132
Wenshan University 14,189 34.2% 136
Total 41,471 100% 400

Additionally, five philosophy instructors from the same institutions were selected using purposive sampling.
Selection criteria included substantial teaching experience (minimum five years), systematic understanding of the
undergraduate philosophy curriculum, and practical expertise in course design and instructional implementation.

3.3 Research Instruments

Two primary research instruments were employed in Phase 1: a structured student questionnaire and semi-structured
instructor interview protocols.

Student Questionnaire. A structured questionnaire was developed to investigate students’ perceptions of current
instructional practices and their expectations regarding GenAl integration within a PBL framework. The
questionnaire comprised 26 items measured on a five-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree), organized into four conceptual dimensions derived from the theoretical framework: (a) need for
enhanced cognitive and critical thinking skills (Items 1-6), (b) need for strengthened moral reasoning capacity (Items
7-12), (c) need for structured instructional scaffolding and adaptive feedback (Items 13—17), and (d) need for
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engagement-oriented and interactive learning support (Items 18-23). Items 24-26 addressed Al ethics and risk
perception.

Content validity was established through expert review by a panel of five specialists in philosophy education,
educational technology, and research methodology. Experts evaluated item clarity, relevance, and representativeness
using the Index of Item-Objective Congruence (I0C) method (Rovinelli & Hambleton, 1977). Items with IOC values
of 0.67 or higher were retained. The finalized questionnaire demonstrated acceptable content validity (mean I0C =
0.84, range = 0.67-1.00). Internal consistency reliability was examined using Cronbach’s alpha coefficient, with
values of 0.70 or higher considered acceptable (Nunnally & Bernstein, 1994). The questionnaire achieved
satisfactory reliability (overall o = 0.87; dimension o ranging from 0.79 to 0.91).

Semi-structured interviews were conducted with philosophy instructors to obtain in-depth qualitative insights. The
protocol focused on four core domains: (a) cognitive guidance challenges, (b) moral reasoning facilitation challenges,
(c) instructional design and assessment support needs, and (d) professional readiness for GenAl integration.
Semi-structured interviews were selected because they provide both structural guidance and flexibility, enabling
consistency across participants while allowing elaboration of experiences and perspectives (Kallio et al., 2016). IOC
validation by the same expert panel yielded acceptable content validity (mean IOC = 0.88).

In Phase 2, Expert Evaluation Form, a structured expert evaluation questionnaire was developed to assess the
alignment and relevance of key model components: instructional objectives, problem-based learning activities,
Al-supported learning functions, instructor facilitation strategies, and assessment mechanisms. Experts rated each
component using a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

3.4 Data Collection Procedures

Quantitative data were collected through an online questionnaire administered via the Wenjuanxing platform.
Standardized instructions and a uniform response procedure were employed. All participants completed the
questionnaire voluntarily. The first page clearly informed participants of the research purpose, data usage, and
anonymity measures. No personally identifiable information was collected. Data collection occurred over a
four-week period.

Qualitative data were obtained through individual semi-structured interviews with five philosophy instructors.
Interviews were conducted based on the predetermined protocol, ensuring structural consistency while allowing
in-depth elaboration. Each interview lasted 45—60 minutes. All interviews were audio-recorded with informed
consent and subsequently transcribed verbatim. To strengthen credibility, interview transcripts were returned to
participants for member checking (Lincoln & Guba, 1985).

3.5 Data Analysis

Quantitative data from the student questionnaire were analyzed using descriptive statistical methods. Mean values
(M) and standard deviations (SD) were calculated for each item and dimension. Table 3 presents the interpretation
criteria for mean scores.

Table 3. Interpretation Criteria for Mean Scores (Five-Point Likert Scale)

Mean Score Range  Interpretation Level Description

1.00 - 1.49 Very Low Very low level of agreement or perceived need
1.50 —2.49 Low Low level of agreement or perceived need
2.50-3.49 Moderate Moderate level of agreement or perceived need
3.50-4.49 High High level of agreement or perceived need
4.50 —5.00 Very High Very high level of agreement or perceived need

Qualitative data from instructor interviews were analyzed using thematic content analysis following Braun and
Clarke’s (2006) six-phase framework: familiarization, initial coding, theme generation, theme review, theme
definition, and report writing.
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4. Results
4.1 Student Needs Assessment Results

A total of 400 undergraduate students from three Chinese universities completed the needs questionnaire, yielding a
100% response rate. Descriptive statistics were calculated for each of the four conceptual dimensions derived from
the theoretical framework: (a) need for enhanced cognitive and critical thinking skills, (b) need for strengthened
moral reasoning capacity, (c) need for structured instructional scaffolding and adaptive feedback, and (d) need for
engagement-oriented and interactive learning support. Table 4 presents the mean scores and standard deviations for
items assessing students’ perceived needs for cognitive and critical thinking development.

Table 4. Students’ Needs for Cognitive and Critical Thinking Skills

Item Description M S.D. Interpretation
1 I need more opportunities to analyze complex philosophical 4.21 074 High
problems in depth.
2 I expect a GenAl-enhanced PBL model to help me improve logical 4.35 0.68 Hich
reasoning and argument evaluation skills. ' g
3 I hope to receive support in identifying logical fallacies and 4.08 .
. . . 0.82 High
weaknesses in philosophical arguments.
4 I want more learning activities requiring critical comparison of 4.19 .
. . . . . 0.71 High
different philosophical viewpoints.
5 I need help in critically evaluating the validity and reliability of 4.42 0.65 Hich
Al-generated information. ' g
6 I find it difficult to apply philosophical theories to real-life 3.95 0.89 High

situations and need practice scenarios.

All six items received mean scores above 3.95, with the dimension mean of 4.20 within the “High” range. Item 5
received the highest mean (M = 4.42, SD = 0.65), indicating students are particularly concerned about critically
assessing Al-generated content, aligning with Kasneci et al.’s (2023) observation that uncritical Al reliance may
undermine analytical reasoning.

Table 5 presents results for items assessing students’ needs for moral reasoning development. The dimension mean of
4.21 indicates consistently high perceived need. Item 9 received the highest mean (M = 4.33, SD = 0.69), suggesting
students value personal ethical reflection—supporting Rest et al.’s (1999) emphasis on reflective engagement in
moral development.

Table 5. Students’ Needs for Moral Reasoning Capacity

Item Description M S.D. Interpretation

7 I need more training in analyzing real-world moral dilemmas. 4.28 0.72 High

g l. h0p64 to exp}ore multiple ethical frameworks when 415 078 High
discussing moral issues.

9 I want learning au.stivities that help me clarify my own moral 433 0.69 High
values and reasoning process.

10 I e>.(pect diallogue-based learning to improve my ability to 4.09 0.81 High
justify moral judgments.

1 I need help i1.1 identifying underlying moral conflicts in 424 073 High
complex social issues.

12 I struggle when balancing conflicting moral principles and 418 0.76 High

need guidance on prioritization.
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Table 6 presents findings on students’ expectations for structured support and feedback. The dimension mean of 4.23
reflects strong expectations for scaffolding. Item 15 received the highest mean (M = 4.45, SD = 0.64), confirming
that feedback timeliness and quality are paramount, consistent with research on formative feedback in PBL (Belland
etal., 2017).

Table 6. Students’ Needs for Instructional Scaffolding and Feedback

Item Description M S.D. Interpretation
I i h lyzi 1

13 Aneed .strucmred guidance when analyzing complex 431 0.70 High
philosophical texts.
Ih t i tep-by-st ts that 11

14 ope‘ o0 receive step-by-step prompts that gradually deepen my 438 0.67 High
reasoning process.

15 I expect .timely. .z.md constructive  feedback  during 4.45 0.64 High
problem-solving activities.
I li learni level of

16 need per.sona ized learning support based on my level o 412 0.79 High
understanding.

17 I believe Generative Al can serve as an effective cognitive 387 0.92 High

scaffold in philosophical inquiry.

Table 7 presents results for items assessing students’ expectations for interactive learning experiences. The dimension
mean of 3.99 falls within the “High” range. Item 22 received the highest mean (M = 4.40, SD = 0.66), indicating
strong commitment to deep learning, a foundational PBL assumption (Dolmans et al., 2016).

Table 7. Students’ Needs for Engagement-Oriented Learning Support

Item Description M S.D. Interpretation
I am more likely to actively participate in discussions in a .
1 .92 . High
8 GenAl-enhanced PBL classroom. 39 0.8 &
19 I w_ould 1n\./est morf.: effort .1n exploring philosophical problems in 4.03 0.84 High
an interactive learning environment.
20 l believe a problem.-based 'and Al-supported classroom would 378 0.95 High
increase my interest in learning philosophy.
21 I prefer co.llaborat.ive inquiry activities over traditional 425 071 High
lecture-based instruction.
” I aim to acl}ieve a deep Pnderstanding of philosophical concepts 4.40 0.66 High
rather than just memorizing them.
2 I feel anxious when expressing my own Phllosophlcal views and 156 L0z Moderate
hope Al can provide a low-pressure practice space.
Table 8. Students’ Al Ethics and Risk Perceptions
Item Description M S.D. Interpretation
24 I .am choncerne('i thgt G.enerative Al .might provide incorrect or 434 0.70 High
biased information in philosophy learning.
25 I need guidance.: (?n how t9 gse Generative Al ethically in academic 438 0.68 High
work (e.g., avoiding plagiarism).
2% I am worried that relying on Al might hinder my own independent 429 0.74 High

thinking capabilities.
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4.2 Interview Results for Teacher Needs

Semi-structured interviews were conducted with five philosophy instructors to obtain in-depth qualitative insights
into their instructional needs and challenges. Thematic analysis of the interview transcripts revealed four major
themes aligned with the interview protocol domains: (a) cognitive guidance challenges, (b) moral reasoning
facilitation challenges, (c) instructional design and assessment support needs, and (d) professional readiness for
GenAl integration. As shown in Table 9, all five instructors (100%) reported challenges related to cognitive guidance
and instructional design support, while four of five instructors (80%) identified challenges in moral reasoning
facilitation and professional readiness for GenAl integration.

Table 9. Summary of Teacher Interview Themes

Item

Frequency

Representative Quote

Cognitive Guidance
Challenges

Moral  Reasoning
Facilitation
Challenges

Instructional Design
and Assessment

Support Needs

Professional
Readiness for
GenAl Integration

5/5 (100%)

4/5 (80%)

5/5 (100%)

4/5 (80%)

“Students can recite philosophical theories accurately in examinations, but when I ask

them to critically evaluate an argument... they struggle significantly.” (Instructor A)

“The real challenge is helping students move beyond simply identifying which theory

they prefer to actually constructing coherent moral justifications.” (Instructor B)

this pedagogically.” (Instructor E)

“I’m open to integrating Al tools, but I don’t have a clear framework for how to do

“I’ve used ChatGPT myself for research, but I’'m not confident about how to guide

students in using it appropriately for philosophy learning.” (Instructor C)

4.3 Proposed GenAI-PBL Instructional Model

Table 10. Overview of the Proposed GenAI-PBL Instructional Model

Phase PBL Elements GenAl Functions Instructor Role
Multi-perspective ethical
. simulation; Conceptual .
Pre-class: Al-Enhanced Scenario  Problem . . P Curates Al prompts; Sets inquiry
. . . . . clarification; Structured .
Triggering & Ethical presentation; Ethical . ) boundaries; Ensures conceptual
.. .. prompting for value conflict
Problematization questioning . . . .. accuracy
identification; Preliminary
argument mapping
) Dialectical ~ moderator;  Epistemic
) Structured argument g.enerat%on; regulator; Challenges superficial
Inqulry—?)ased Cou.nterargument s1mulat%0n; reasoning; guides students in verifying
In-class: Al-Enhanced Inquiry, ex.plora‘non; Logical ) coherence. c}}“klflg; Al-generated claims against credible
Argumentation & Dialectical Dla.1§ct1.ca1 . Progres.swe moral Justlfjlcat?on sources, identifying potential bias, and
Facilitation facﬂlta.tlon; Ethical promptmg; . h.allu.cmatlon distinguishing evidence-supported
reasoning deFectlon, bias examlnan.on, and arguments  from unsupported Al
development evidence-based evaluation of outputs
Al-generated claims
Evaluative judgment; Process-oriented
Reflective prompting; Revision assessment; evaluates students’
Post-class: Al-Enhanced Critical . ) suggestions; Comparative reasoning development, evidence use,
. .. Critical  reflection; . . .
Reflection &  Metacognitive Synthesis analysis of reasoning evolution; response to counterarguments, and

Consolidation

Pattern recognition in ethical
justification

independent justification alongside the
accuracy, coherence, and relevance of
Al-assisted artifacts.
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Based on the needs analysis findings and grounded in constructivist learning theory, PBL principles, and cognitive
scaffolding research, the GenAI-PBL instructional model was systematically designed. Table 10 presents the three
sequential phases with their corresponding PBL elements, GenAl functions, and instructor roles. To strengthen
students’ critical evaluation of Al-generated information, explicit epistemic verification scaffolding was incorporated
into the in-class inquiry phase of the proposed GenAI-PBL model. Students are guided to identify potentially
inaccurate claims or fabricated references, examine possible biases and missing perspectives, and verify
Al-generated explanations against credible academic sources and relevant philosophical texts. Guiding prompts may
include: “What evidence supports this Al-generated claim?”, “Can the cited source be independently verified?”,
“Whose perspectives may be underrepresented in this response?”, and “Does the conclusion follow logically from
the available evidence?” Through these activities, GenAl is positioned not as an authoritative source of knowledge
but as an object of critical inquiry. The instructor facilitates the verification process and requires students to justify
whether, and to what extent, Al-generated content should be incorporated into their own arguments. Accordingly,
under the 3 phases, we proposed our teaching model (see Figure 1).

GenAl-Enhanced Problem-Based Learning (PBL) Model
For Undergraduate Philosophy Education

Before Class

Argument Generation | N4

Mold-Perspective
Simulation

Scenario
Triggering

GenAl assisis in construding |

and analysing aguments GenAl simulates diverse

ethical perspectives for

N S
N moral questioning /

Ethical

GenAl-Enhanced
Problem-Based
Learning (PBL) Model

/" Feedback & Scaffolding

GenAl offers adaptive fecdback
& scaffolding during inquily
\ discussions

N

Reflective Promplin,g;ﬁ\

¢ GenAl prompts students to
retlect critically and

Dialectical
Facilitation

Reflection

synthesize learnings

During Class

GenAl-Enhanced Problem-Based Learning (PBL) Model

Figure 1. Proposed GenAl-Enhanced PBL Model

Al-enhanced developmental assessment distinguishes students’ reasoning processes from the quality of their
Al-assisted learning products. Process-oriented assessment focuses on how students identify problems, evaluate
evidence, compare competing perspectives, respond to counterarguments, and revise their initial positions. Relevant
evidence may include students’ initial arguments, inquiry notes, records of Al-assisted revisions, reflective
commentaries, and oral explanations of their reasoning. In contrast, artifact-oriented assessment examines the
accuracy, logical coherence, relevance, and evidential support of the final products developed with Al assistance.
Instructors should consider both dimensions when evaluating student learning, rather than treating the fluency or
completeness of Al-generated outputs as direct evidence of students’ competence. Students may also be asked to
explain and defend their conclusions independently, thereby helping instructors determine whether Al-assisted
revisions reflect genuine conceptual understanding and reasoning development. GenAl can support feedback and
comparison across drafts, while the instructor retains responsibility for final evaluative judgments.

4.4 Expert Validation Results

A panel of five subject-matter experts evaluated the proposed GenAI-PBL instructional model. Table 11 presents the
mean scores, standard deviations, and IOC values for each evaluated component. All eight components received
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mean scores above 4.00, with IOC values above the acceptable threshold of 0.67. The overall model mean of 4.38
falls within the “Agree” range.

Table 11. Expert Validation Results for the GenAI-PBL Model Components

Component M SD 10C Interpretation
1. Al-Enhanced Scenario Triggering 4.60 0.55 0.87 Strongly Agree
2. Al-Enhanced Ethical Problematization 4.40 0.55 0.80 Agree
3. Al-Enhanced Inquiry Support 4.20 0.84 0.73 Agree
4. Al-Enhanced Argumentation Scaffolding 4.60 0.55 0.87 Strongly Agree
5. Al-Enhanced Dialectical Facilitation 4.40 0.89 0.73 Agree
6. Al-Enhanced Critical Reflection 4.60 0.55 0.87 Strongly Agree
7. Al-Enhanced Metacognitive Consolidation 4.20 0.84 0.73 Agree
8. Al-Enhanced Developmental Assessment 4.00 0.71 0.67 Agree

5. Discussion

The needs analysis reveals consistent alignment between student and instructor perspectives, confirming significant
gaps in current philosophy instruction and strong demand for pedagogical approaches that systematically support
higher-order thinking and moral reasoning.

Students reported high needs for cognitive support (M = 4.20), with the strongest endorsement for help in critically
evaluating Al-generated information (Item 5, M = 4.42). This finding aligns with research indicating that while
students recognize critical thinking as essential, they require explicit instructional scaffolding to develop analytical
competencies systematically (Critical Thinking in the Humanities, 2024). Students’ strong commitment to deep
understanding (Item 22, M = 4.40) supports the appropriateness of PBL as a pedagogical approach, as systematic
reviews confirm that PBL with structured scaffolding positively impacts critical thinking and higher-order reasoning
(Lu, 2024; The Effect of Scaffolding Strategies, 2025). Students also demonstrated consistently high needs for moral
reasoning support (Dimension Mean = 4.21), particularly for activities clarifying personal moral values (Item 9, M =
4.33). This finding is consistent with neo-Kohlbergian frameworks emphasizing that moral reasoning development
requires reflective engagement with ethical dilemmas and structured opportunities to articulate moral positions (Rest
et al.,, 1999; Thoma, 2020). The lower endorsement of dialogue-based learning (Item 10, M = 4.09) may reflect
limited prior exposure to structured dialogical formats in Chinese philosophy courses.

All instructors reported difficulties guiding students’ higher-order critical thinking, particularly in moving students
beyond theoretical recitation to independent argument construction—corroborating research on PBL implementation
challenges in humanities disciplines (Silver et al., 2007). Eighty percent identified challenges in facilitating moral
reasoning development, consistent with research emphasizing that ethics teaching requires structured practice in
perspective coordination and justificatory coherence (Moral reasoning skills, 2025). The universal instructor need for
structured guidance in designing and assessing GenAl-enhanced instruction aligns with research on teacher readiness
for Al integration, which identifies professional development as critical for effective implementation (Evolving
Perspectives on Generative Al, 2025). Instructors’ concerns about Al over-reliance echo broader scholarly warnings
that unstructured GenAl use may encourage superficial learning and reduce independent reasoning (Kasneci et al.,
2023; Selwyn, 2019).

These findings collectively suggest that successful GenAl integration into philosophy education requires both a
coherent instructional model and sustained professional development addressing pedagogical and ethical dimensions
of Al use.

6. Conclusion

This study developed and validated a Generative Al-Enhanced Problem-Based Learning (GenAI-PBL) instructional
model for undergraduate philosophy education in China. Through a two-phase research design integrating needs
analysis and expert validation, the study established that both students and instructors recognize significant gaps in
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current philosophy instruction and strongly support pedagogical approaches that systematically cultivate critical
thinking and moral reasoning. The proposed model, grounded in constructivist learning theory and PBL principles,
operationalizes GenAl as a cognitive scaffold across three sequential phases: pre-class scenario triggering, in-class
inquiry and dialectical facilitation, and post-class reflection and assessment. Expert validation confirmed the model’s
pedagogical appropriateness and content validity.

This study makes three primary contributions. Theoretically, it extends constructivist learning theory by
conceptualizing GenAl as a cognitive scaffold within PBL, contributing to understanding of distributed cognition in
Al-supported learning environments. Methodologically, it demonstrates a systematic approach to instructional model
development grounded in empirical needs analysis and expert validation: a framework applicable to other
disciplinary contexts. Practically, the study provides an empirically validated instructional model offering actionable
guidance for educators, curriculum designers, and policymakers seeking to integrate generative Al into humanities
education while preserving students’ active engagement in critical inquiry and moral reasoning.

The findings are subject to certain limitations, including the regional focus of the needs analysis and reliance on
self-reported data. Future research should implement the model in authentic classroom settings through
quasi-experimental designs to evaluate its effectiveness on student learning outcomes. Comparative studies across
disciplines and institutional contexts would further establish the model’s transferability, and longitudinal research
examining the sustained impact of GenAl-enhanced PBL on students’ reasoning development over time would also
be valuable. As GenAl technologies continue to evolve rapidly, ongoing investigation into their pedagogical
integration remains essential for ensuring that instructional practices keep pace with technological advancements.

References

Anderson, L. W., & Krathwohl, D. R. (Eds.). (2001). 4 taxonomy for learning, teaching, and assessing: A revision of
Bloom’s taxonomy of educational objectives. Longman.

Azevedo, R., Taub, M., & Mudrick, N. V. (2017). Understanding and reasoning about real-time cognitive,
metacognitive, and affective processes to foster self-regulated learning with advanced learning technologies. In
D. H. Schunk & J. A. Greene (Eds.), Handbook of self-regulation of learning and performance (2nd ed., pp.
254-270). Routledge.

Azzaroiha, C., Redhana, I. W., & Suma, K. (2025). The Effect of Scaffolding Strategies on Learning Outcomes in
Science Learning: A Systematic Literature Review. Jurnal Penelitian Pendidikan IPA, 11(1), 45-55.
https://doi.org/10.29303/jppipa.v11i1.8628

Baidoo-Anu, D., & Owusu Ansah, L. (2023). Education in the era of generative artificial intelligence (Al):

Understanding the potential benefits of ChatGPT in promoting teaching and learning. Journal of AI, 7(1), 52—
62.

Bailin, S., Case, R., Coombs, J. R., & Daniels, L. B. (1999). Conceptualizing critical thinking. Journal of Curriculum
Studies, 31(3), 285-302. https://doi.org/10.1080/002202799183133

Barrows, H. S. (1986). A taxonomy of problem-based learning methods. Medical Education, 20(6), 481-486.
https://doi.org/10.1111/j.1365-2923.1986.tb01386.x

Belland, B. R., Walker, A. E., Kim, N. J., & Lefler, M. (2017). Synthesizing results from empirical research on
computer-based scaffolding in STEM education: A meta-analysis. Review of Educational Research, 87(2), 309—
344. https://doi.org/10.3102/0034654316670999

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2),
77-101. https://doi.org/10.1191/1478088706qp0630a

Crompton, H., & Burke, D. (2023). Artificial intelligence in higher education: The state of the field. /nternational
Journal of  Educational Technology in Higher Education, 20(1), Article 22.
https://doi.org/10.1186/s41239-023-00392-8

Crone, V. C. A., & van Goch, M. (2024). Critical thinking in the humanities: An exploration of student perspectives.
Teaching and Learning Inquiry, 12, 1-10. https://doi.org/10.20343/teachlearninqu.12.32

Dochy, F., Segers, M., Van den Bossche, P., & Gijbels, D. (2003). Effects of problem-based learning: A
meta-analysis. Learning and Instruction, 13(5), 533-568. https://doi.org/10.1016/S0959-4752(02)00025-7

Dolmans, D. H. J. M., Loyens, S. M. M., Marcq, H., & Gijbels, D. (2016). Deep and surface learning in

254



jet.sciedupress.com Journal of Curriculum and Teaching Vol. 15, No. 4; 2026

problem-based learning: A review of the literature. Advances in Health Sciences Education, 21(5), 1087-1112.
https://doi.org/10.1007/s10459-015-9645-6

Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E. L., Jeyaraj, A., Kar, A. K., Baabdullah, A. M., Koohang, A.,
Raghavan, V., Ahuja, M., Albanna, H., Albashrawi, M., Alalwan, A. A., Al-Busaidi, K. A., Balakrishnan, J.,
Barlette, Y., Basu, S., Bose, 1., Brooks, L., & Wright, R. (2023). “So what if ChatGPT wrote it?”
Multidisciplinary perspectives on opportunities, challenges and implications of generative conversational Al for
research, practice and policy. International Journal of Information Management, 71, Article 102642.
https://doi.org/10.1016/].ijjinfomgt.2023.102642

Dwyer, C. P., Hogan, M. J., & Stewart, I. (2023). The effects of argument mapping-infused critical thinking
instruction on reflective judgment performance. Thinking Skills and Creativity, 47, Article 101216.
https://doi.org/10.1016/j.tsc.2023.101216

Facione, P. A. (1990). Critical thinking: A statement of expert consensus for purposes of educational assessment and
instruction (The Delphi Report). American Philosophical Association.

Facione, P. A. (1992). California Critical Thinking Disposition Inventory (CCTDI) manual. California Academic
Press.

Gijbels, D., Dochy, F., Van den Bossche, P., & Segers, M. (2005). Effects of problem-based learning: A
meta-analysis from the angle of assessment. Review of Educational Research, 75(1), 27-61.
https://doi.org/10.3102/00346543075001027

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students learn? Educational Psychology
Review, 16(3), 235-266. https://doi.org/10.1023/B:EDPR.0000034022.16470.f3

Hmelo-Silver, C. E., Duncan, R. G., & Chinn, C. A. (2007). Scaffolding and achievement in problem-based and
inquiry learning. Educational Psychologist, 42(2), 99—107. https://doi.org/10.1080/00461520701263368

Kallio, H., Pietild, A. M., Johnson, M., & Kangasniemi, M. (2016). Systematic methodological review: A guide to
conducting a semi-structured interview study. Scandinavian Journal of Caring Sciences, 30(5), 1290-1302.
https://doi.org/10.1111/scs.12352

Kasneci, E., Sessler, K., Kiichemann, S., Bannert, M., Dementieva, D., Fischer, F., Gasser, U., Groh, G., Giinnemann,
S., Hiillermeier, E., Krusche, S., Kutyniok, G., Michaeli, T., Nerdel, C., Pfeffer, J., Poquet, O., Sailer, M.,
Schmidt, A., Seidel, T., ... & Kasneci, G. (2023). ChatGPT for good? On opportunities and challenges of large
language models for education. Learning and Individual Differences, 103, Article 102274.
https://doi.org/10.1016/j.1indif.2023.102274

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational and
Psychological Measurement, 30(3), 607-610. https://doi.org/10.1177/001316447003000308

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Sage Publications.

Liu, Y., & Wang, H. (2019). Instructional challenges in Chinese ideological and political education. Modern
Education Science, 6, 112—118.

Lu, Y., & Singh, C. K. S. (2024). The Effectiveness of the PBL Teaching Model on the Achievement and Critical
Thinking Skills Development of Chinese Undergraduate Students: A Systematic Review. Journal of Higher
Education Theory and Practice, 24(3). https://doi.org/10.33423/jhetp.v24i3.6841

Ministry of Education of China. (2020). Guidelines on strengthening and improving ideological and political
education in higher education institutions. Ministry of Education.

Mollick, E. R., & Mollick, L. (2023). Assigning Al: Seven approaches for students, with prompts. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.4475995

Narvaez, D. (2002). The expertise of moral character. FEducational Psychologist, 37(3), 161-174.
https://doi.org/10.1207/S15326985EP3703 3

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric theory (3rd ed.). McGraw-Hill.
Nussbaum, M. C. (2010). Not for profit: Why democracy needs the humanities. Princeton University Press.

Orozova, D., & Angelova, N. (2025). Integration of ChatGPT in the problem-based learning model. In Proceedings
of the International Association for Development of the Information Society (IADIS) International Conference
on Cognition and Exploratory Learning in the Digital Age (CELDA). Porto, Portugal.

255



jet.sciedupress.com Journal of Curriculum and Teaching Vol. 15, No. 4; 2026

Peng, M., Wang, C., & Chen, Z. (2004). Revision and reliability analysis of the Chinese version of CCTDI. Chinese
Journal of Clinical Psychology, 12(1), 14-16.

Rest, J. R., Narvaez, D., Thoma, S. J., & Bebeau, M. J. (1999). Postconventional moral thinking: A neo-Kohlbergian
approach. Lawrence Erlbaum Associates.

Rovinelli, R. J.,, & Hambleton, R. K. (1977). On the use of content specialists in the assessment of
criterion-referenced test item validity. Dutch Journal of Educational Research, 2, 49—60.

Savery, J. R. (2019). Overview of problem-based learning: Definitions and distinctions. In M. Moallem, W. Hung, &
N. Dabbagh (Eds.), The Wiley handbook of problem-based learning (pp. 5-20). Wiley Blackwell.
https://doi.org/10.1002/9781119173243.ch1

Schmidt, H. G., Rotgans, J. 1., & Yew, E. H. J. (2011). The process of problem-based learning: What works and why.
Medical Education, 45(8), 792-806. https://doi.org/10.1111/j.1365-2923.2011.04035.x

Selwyn, N. (2019). Should robots replace teachers? Al and the future of education. Polity Press.

Strobel, J., & van Barneveld, A. (2009). When is PBL more effective? A meta-synthesis of meta-analyses comparing
PBL to conventional classrooms. Interdisciplinary Journal of Problem-Based Learning, 3(1), 44-58.
https://doi.org/10.7771/1541-5015.1046

Sun, J. (2021). Student engagement challenges in ideological and political education. Modern Education Science, 6,
112-118.

Thoma, S. J. (2020). Moral judgment development: A review of the Defining Issues Test. In L. A. Jensen (Ed.), The
Oxford handbook of moral development (pp. 345-362). Oxford University Press.

Thoma, S. J., Narvaez, D., Rest, J. R., & Derryberry, W. P. (2013). Does moral judgment development reduce to
political  attitudes or  verbal ability? Jowrnal of Moral Education, 42(3), 255-272.
https://doi.org/10.1080/03057240.2013.818899

Wienmeister, A. (2025). Moral reasoning skills: what they are and how they can be furthered in health professions
education. Med Health Care and Philos, 28, 763—774. https://doi.org/10.1007/s11019-025-10289-0

Williamson, B., & Eynon, R. (2020). Historical threads, missing links, and future directions in Al in education.
Learning, Media and Technology, 45(3), 223-235. https://doi.org/10.1080/17439884.2020.1798995

Wu, C., & Carroll, J. M. (2025). Evolving Perspectives on Generative Al in Higher Education: Insights from Two
Years of University Stakeholder Analysis. TechTrends, 70, 346-363.
https://doi.org/10.1007/s11528-025-01150-5

Zawacki-Richter, O., Marin, V. L., Bond, M., & Gouverneur, F. (2019). Systematic review of research on artificial
intelligence applications in higher education. International Journal of Educational Technology in Higher
Education, 16, Article 39. https://doi.org/10.1186/s41239-019-0171-0

Author Statements
Acknowledgments

We sincerely thank all colleagues who provided assistance with data collection for this study and offered thoughtful
comments on this manuscript. We also appreciate the individuals who helped with manuscript preparation.

Author Contributions

Author contributions follow the CRediT (Contributor Roles Taxonomy). Use only the contributor roles applicable to
this manuscript.

Conceptualization: Assoc. Prof. Sirirat Petsangsri, https://orcid.org/0000-0002-4828-1740
Methodology: Assoc. Prof. Jirarat Sitthiworachart, https://orcid.org/0000-0002-5750-6702

Formal analysis: Shujuan Zhao, https://orcid.org/0009-0007-6373-0106
Investigation: Shujuan Zhao, https://orcid.org/0009-0007-6373-0106
Writing — original draft: Shujuan Zhao, https://orcid.org/0009-0007-6373-0106

256



jet.sciedupress.com Journal of Curriculum and Teaching Vol. 15, No. 4; 2026

Writing — review & editing: Assoc. Prof. Sirirat Petsangsri, https://orcid.org/0000-0002-4828-1740

Supervision: Assoc. Prof. Sirirat Petsangsri, https://orcid.org/0000-0002-4828-1740
Consent for Publication

All authors have read and approved the published version of the manuscript.
Funding

This research received no external funding.

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Informed Consent

Informed consent was obtained from all participants.
Ethics Approval

This article does not require ethical approval.

Data Availability Statement

Available upon request: The datasets generated and/or analyzed during the current study are available from the
corresponding author upon reasonable request.

Use of Artificial Intelligence

The authors used ChatGPT 5.6 solely for language editing and grammar improvement. The authors reviewed and
verified all Al-assisted revisions and take full responsibility for the final content of the manuscript.

Supplementary Materials

No supplementary materials are available.

Journal Information

Ethics Statement

The journal’s policies adhere to the Core Practices established by the Committee on Publication Ethics (COPE).
Preservation Policy

This journal is archived by Library and Archives Canada (LAC).

Open Access

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License (CC BY 4.0). Please find details at https://creativecommons.org/licenses/by/4.0.

Copyright © The Author(s)

Copyright remains with the author(s). The author(s) grant the journal the right of first publication, and the article is
published under the terms of the Creative Commons Attribution (CC BY 4.0) License.

257



