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Abstract

This study examines the impact of artificial intelligence (Al) on the critical thinking (CT)
abilities of language instructors in higher education. To this end, 10 university language
instructors participated in semi-structured interviews, which were analyzed themati-
cally. Having adapted the CT framework, the data were discussed in four key domains:
clarification, advanced clarification, basis of inference, and inference. Participants
highlighted the benefits of Al for concept clarification and a subtle understanding

of information. Furthermore, they pinpointed the potential of Al to facilitate advanced
clarification and a deeper analysis of underlying assumptions. However, regard-

ing the basis of inference, the reliance on Al is reduced, suggesting the need for a prac-
tical integration of Al in educational practices. In conclusion, this research highlights
the complex perspectives of instructors and underscores the pivotal role of Al'in CT

in higher education contexts, while emphasizing the need for further research on its
implications to inform Al-integrated pedagogical approaches.

Keywords: Artificial intelligence, Critical thinking, Higher education, Teachers'
perspectives

Introduction

Artificial intelligence (AI), also referred to as machine intelligence, is a specialized field
within computer science. It focuses on comprehending the nature of intelligence and
creating innovative, intelligent machines that mimic, enhance, and augment human
intelligence. The advancement of Al has led to numerous innovations and improve-
ments that have influenced various aspects of human existence. Education, being a cru-
cial element of societal progress and personal growth, has greatly benefited from these
Al developments (Kamalov et al., 2023). In this study, we treat Al as an umbrella term
that includes a range of applications (e.g., intelligent tutoring systems, feedback tools,
recommendation and retrieval systems), while giving particular analytical attention to
generative Al systems such as large language models (LLMs). Generative Al refers to
probabilistic machine-learning models that produce novel text, images, or other media
by learning patterns from large corpora (e.g., ChatGPT) (Moorhouse & Wong, 2025).
When we refer specifically to this subset, we use the term “generative AI” or “LLMs”;
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when we use “Al” more broadly, this reflects the way participants themselves often spoke
about “AI” alongside other Al-mediated and data-driven technologies.

The study of Al necessitates integrating knowledge from various disciplines, including
computer science, mathematics, sociology, psychology, and philosophy (Huang & Qiao,
2022). The use of Al in education signifies not just a technological improvement but also
a fundamental shift towards more personalized and adaptive learning experiences. How-
ever, despite its potential advantages, the incorporation of Al in educational settings
presents notable challenges (Kamali et al., 2024a). A primary concern is the cultivation
of Critical Thinking (CT) skills among instructors and students, especially in environ-
ments where traditional educational practices are still dominant (Liu & Wang, 2024b).
Engaging with Al can significantly enhance instructors’ and students’ CT skills as they
explore Al applications and assess their real-world implications and ethical considera-
tions. (Huang & Qiao, 2022). In our rapidly changing, technology-driven society, CT is
essential for instructors and students to evaluate the extensive information available,
make informed choices, and tackle the intricate challenges posed by swift technological
progress, including advancements in AI (Li et al., 2024; Liu & Wang, 2024a). Accord-
ing to Popenici and Kerr (2017), as advanced as Al solutions may become, a future
where algorithms can replace the complexity of the human mind and CT cannot yet be
envisaged.

To examine this, this research aims to explore how Al- and generative-Al-supported
instructional environments influence the development of CT skills among higher educa-
tion language instructors. It seeks to identify specific features of Al tools that enhance or
hinder these skills. By investigating the impact of Al on CT skills, this research can pro-
vide valuable insights for instructors and higher education institutions on the integration
of Al technologies into curricula. Furthermore, this study aims to evaluate how instruc-
tors’ perceptions and experiences with AI technologies shape their integration into the
classroom and their effectiveness in fostering CT. In effect, it seeks to understand the
barriers and facilitators that teachers face regarding their use of CT when adopting Al
tools.

Literature Review

Al has become a crucial component of higher education, influenced by advancements
in information technology and intelligent machine capabilities (Kamali et al., 2024b;
McGrath et al., 2024). This integration offers both opportunities and challenges for
teaching and learning (Kuleto et al., 2021; Popenici & Kerr, 2017). Recent work frames
a central tension: Al as a cognitive aid that scaffolds analysis versus an epistemic threat
that can outsource judgment and induce automation bias (Chan & Tsi, 2024; Lu et al.,
2024), especially in the language classroom (Seo, 2025; Tay & Xie, 2025). In particular,
scholars warn of risks to academic integrity and the validity of assessment with genera-
tive Al alongside difficulties detecting and deterring misconduct (Cotton et al., 2024),
and meta-reviews catalog persistent concerns around bias, opacity, data privacy, uneven
access, and staff capacity/infrastructure (Bond et al., 2024). In line with our definitional
stance, this literature spans both earlier Al applications (e.g., learning analytics, intel-
ligent tutoring systems, robotics) and more recent generative Al tools; we signal “genera-
tive AI” when referring specifically to text/image generators such as LLMs. Instructors
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are increasingly utilizing Al tools to broaden students’ perspectives, such as employ-
ing intelligent robotic devices for English learning (Zheng et al., 2018) and developing
teachable agent-based games for preschool mathematics (Gulz et al., 2020). Additionally,
chatbots and expert systems are seen as potential enhancements for student engagement
(Guo et al,, 2024). In higher-education writing, for instance, generative Al-generated
feedback has been shown to complement rather than replace human feedback, with dif-
ferential strengths across criteria and revision planning (Banihashem et al., 2024; Javah-
ery et al., 2025), foregrounding orchestration rather than substitution.

Technological evolution, particularly in the field of Al, has transformed educational
settings into intelligent learning environments that utilize neural networks and natural
language processing (Lin et al., 2023). Research indicates that AI can support the devel-
opment of computational thinking skills. For example, Lin et al. (2021) demonstrated
that artificial intelligence of things (AloT) learning, combined with Augmented Real-
ity, can improve students’ problem-solving abilities and comprehension. Understanding
Al requires interdisciplinary knowledge from fields like computer science, mathemat-
ics, sociology, psychology, and philosophy, which can enhance students’ CT through
the examination of Al applications and their ethical implications (Huang & Qiao, 2022).
However, these benefits are conditional on design choices and governance: Al infra-
structures can enhance feedback only when aligned with transparent criteria, student
agency, and teacher mediation (Banihashem et al., 2022). Teacher-education research
similarly shows that generative Al can structure lesson planning and scaffold critical
inquiry, while requiring ethical guardrails and literacies that keep human judgment cen-
tral (van den Berg & du Plessis, 2023).

In the twenty-first century, CT has become vital, with Al-driven instruction showing
promise in helping instructors and students develop these skills by fostering trust and
self-confidence in learning (Muthmainnah et al., 2022). The traditional "one size fits all"
approach to education is being challenged by the potential of Al for personalized learn-
ing (Hwang et al., 2020). Intelligent (AI-supported) instructors can provide customized
feedback and instruction tailored to individual student needs (Guo et al., 2024). How-
ever, personalization can slide into epistemic outsourcing if Al outputs are treated as
authoritative rather than fallible prompts. Studies therefore advocate for the deliberate
pairing of AI feedback with instructor input and student self-evaluation (Banihashem
et al., 2024; Lu et al., 2024). Design proposals for “hybrid intelligent feedback” specify
roles for humans and GenAl to support higher-order inquiry and evidence appraisal,
emphasizing process transparency and calibrational mentoring (Banihashem et al,
2025).

For the purpose of this study, building on Ennis’s early and updated formulations, we
adopt a four-domain view of CT: clarification, advanced clarification, basis of inference,
and inference (Ennis, 1978, 2018). In this context, clarification involves identifying the
issue, stating and interpreting claims, and mapping reasons; i.e., making the problem
space and argument structure explicit. Advanced clarification extends this by defining
key terms, surfacing presuppositions, handling ambiguity and vagueness, and testing
the consistency of positions. The basis of inference involves the evaluation of reasons
and evidence, including assessing the credibility of sources, the quality of data, warrants,
and the fit between evidence and the claim. Finally, inference addresses drawing and
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evaluating conclusions (judging deductive validity, estimating inductive strength, con-
sidering alternatives and counter-evidence, and calibrating confidence). Taken together,
these domains provide a practical blueprint for aligning tasks, feedback, and assessment,
including in Al-supported learning environments where evidence appraisal and conclu-
sion formation can be scaffolded in domain-specific ways (Ennis, 1978, 2018). Empirical
and conceptual work on Al-enabled feedback aligns with these domains by strengthen-
ing clarification (e.g., descriptive summaries) and the basis of inference (e.g., targeted
identification/justification), while highlighting complementarity between human and Al
feedback (Banihashem et al., 2024, 2025).

The promotion of CT is a significant goal in higher education (Manning, 2024;
McPeck, 2016). Power dynamics play a crucial role in CT through the pedagogic device,
which influences CT via distributive, recontextualizing, and evaluative rules that shape
teaching and learning experiences (Bernstein, 2000). Distributive rules manage power
relationships among social groups by allocating various forms of CT, thereby creat-
ing different professional identities (Singh, 2002). For instance, Al-driven personalized
learning systems may assign distinct CT tasks based on an individual’s learning style.
Recontextualizing rules govern the formation of pedagogic discourses by relocating and
refocusing them, reflecting the distribution of power and control over what constitutes
acceptable CT (Bernstein, 2004). In datafied classrooms, Al-driven feedback pipelines
can quietly reconfigure evaluative rules, what counts as evidence, and who judges it,
shifting authority from teachers to dashboards unless design makes criteria visible and
contestable (Banihashem et al., 2022). This helps explain why debates about Al and CT
are simultaneously about automation versus teacher agency (Chan & Tsi, 2024) and
about institutional governance of assessment (van den Berg & du Plessis, 2023).

Al-powered platforms can manipulate CT tasks to align with specific power distri-
butions (Walter, 2024). Evaluative rules establish pedagogic practices that validate CT
within instructional and regulative discourses, such as Al-driven assessment tools that
evaluate students’ CT skills. Furthermore, power and control are expressed through
classification and framing, which are conceptually distinct but influence how CT is
organized and transmitted in educational contexts (Bernstein, 2000). Al can affect the
classification of knowledge areas and the framing of pedagogical relationships, impact-
ing students’ autonomy in their learning processes.

Therefore, power dynamics significantly shape the teaching and learning of CT in
educational contexts. Fuchs (2017) emphasizes the need to examine power dynamics in
Al development and implementation critically. Coeckelbergh (2020) and Kamali et al.
(2024b) highlight the importance of Al ethics in shaping policy discussions, while also
emphasizing the need for concrete policies to ensure that the benefits of Al are acces-
sible to everyone. Taken together, the literature suggests a partnering model: leverage Al
for ideation, organization, and formative cues while safeguarding human-led evaluation,
ethics, and contextual judgment (Banihashem et al., 2025; Chan & Tsi, 2024; Lu et al.,
2024).

The integration of Al in education also necessitates a change in the role of instruc-
tors. Moving away from being the "sage on the stage," instructors are now expected to
be the "guide on the side" (King, 1993, p. 30), facilitating learners in seeking, finding,
and integrating information, thereby fostering independent thinking. Learner-instructor
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interaction plays a crucial role in language learning (Hagenauer et al., 2024); how-
ever, further research is needed to understand how Al systems impact this interaction
(Felix, 2020). Concerns have also been raised about the changes in the role of teachers
in the classroom and the transparency of decisions made by AI systems (Kim & Kim,
2022). Instructors have historically expressed concerns that Al could replace their jobs,
rather than enhancing learning and instruction, influenced by media and science fic-
tion (Luckin & Holmes, 2016). However, recent studies indicate a shift in their expecta-
tions regarding significant changes in education through the implementation of Al (Kim,
2024). Attitudinal modeling in post-pandemic blended contexts shows instructors and
students negotiating evolving roles and emotions within Al ecosystems, highlighting PD
needs in critical data literacy and feedback design (Banihashem et al., 2023).

Teachers’ perceptions of Al vary based on factors such as pedagogical beliefs, teach-
ing experience, prior exposure to educational technology, and views on the effectiveness
of specific technologies (Alwaqdani, 2024). For example, many STEM teachers report
positive experiences with Al, recognizing its potential for providing personalized sup-
port, immediate feedback, and customized learning materials (Kim et al., 2021). Despite
these benefits, some teachers remain hesitant to adopt Al due to negative perceptions
and anxiety about new technologies, preferring familiar methods (Hébert et al., 2021;
Hopcan et al., 2024; Istenic et al., 2021). Therefore, addressing teachers’ perceptions
and offering professional development is essential to enhance their understanding and
acceptance of Al in education (Kim & Kim, 2022).

The significance of the present study lies in addressing a rapidly evolving but still
under-explored intersection between generative Al and CT in higher education, with a
specific focus on language instructors rather than students. Recent systematic reviews
indicate that AI can both scaffold and erode CT, depending on its integration into learn-
ing and assessment practices (Melisa et al., 2025; Salido et al., 2025). At the same time,
work on teachers’ and academic staff’s views highlights strong interest in Al alongside
concerns about over-reliance, ethics, and a lack of pedagogical guidance (Mah et al,,
2025). By examining instructors’ perspectives through Ennis’s CT domains (clarification,
advanced clarification, basis of inference, and inference), this study aims to focus on the
following research questions:

How, from higher education instructors’ points of view, do Al-driven instructional
contexts impact higher education instructors’ CT skills?

Method

A qualitative multiple-case study design was employed to explore the perspectives of Ira-
nian university instructors regarding AI's impact on CT in higher education. The study
aimed to understand the relationship between Al technologies and instructors’ attitudes
and skills. Convenient sampling was used to recruit 10 Iranian language instructors from
various universities. Data collection occurred during the fall semester to accommodate
participants’ teaching schedules. Semi-structured interviews were conducted, and a
Google Form questionnaire was utilized for demographic data collection. The interviews
were audio-recorded, transcribed, and translated from Persian to English for analysis.
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Participants

Ten Iranian university instructors specializing in TEFL (Teaching English as a For-
eign Language) from different universities participated in this study. Participants were
recruited through purposive, criterion-based sampling, and recruitment proceeded
iteratively alongside preliminary analysis. To ensure that participants could meaning-
fully engage with the research focus, instructors with demonstrable exposure to Al tools
were selected. In this study, Al literacy was treated as an inclusion criterion rather than
an outcome variable, because participants needed at least a basic awareness of how Al
operates in educational settings in order to reflect on its affordances, limitations, and
implications for CT in higher education.

Accordingly, eligible participants were those who had (a) prior experience with Al-
driven platforms or applications, (b) the ability to critically comment on their affor-
dances and limitations, and (c) varying degrees of Al literacy, which was expected to
generate a richer and more nuanced dataset. As presented in Table 1, participants
also demonstrated clear and transparent profiles, with diversity in age (28—60), gender
(female/male), highest degree (MA/PhD), teaching experience (3—30 years), and profes-
sional teaching qualifications (e.g., TTC, CELTA, TESOL, IELTS).

Importantly, the final sample size was determined by data saturation, operationalized
as the point at which additional interviews (the 10th teacher) no longer yielded sub-
stantively new codes or insights relevant to the research question. Interviews and initial
coding were conducted concurrently, and recruitment continued until saturation was
reached; in this dataset, no meaningfully new themes emerged in the final interviews,
and saturation was achieved by the tenth interview. This approach aligns with qualitative
methodological guidance that emphasizes saturation as the key criterion for adequacy
in sample size determination (e.g., Creswell) and is consistent with work suggesting that
thematic saturation often occurs within approximately 6-12 interviews in relatively
homogeneous samples (Guest et al., 2006).

Materials

A two-phase instrumentation approach was employed to ensure that the research
instruments were both purpose-built for the study’s open-ended research question and
grounded in established qualitative design principles. Specifically, the instruments were

Table 1 Participants’'demographic information

Teachers Age Gender Education Teaching Teaching Al Tool Used
Experience  Qualifications

T1 50 female MATEFL 14 years TTC, CELTA Chat-GPT

T2 30 female PhD TEFL 3 years None ZeroAl, Chat-GPT

T3 49 female MA ELL 26 years TTC Chat-GPT

T4 30 female PhD TEFL 14 years TTC Google Bard, Chat-GPT, Bing

T5 28 female PhD TEFL 8 years None Chat-GPT

T6 35 male PhD TEFL 17 years TTC, TESOL Bing, Chat-GPT

T7 31 male MATEFL 13 years TTC, IELTS Bing, Chat-GPT

T8 48 male PhD TEFL 29 years None ZeroAl, Chat-GPT

T9 34 male PhD TEFL 17 years TESOL Chat-GPT, Perplexity

T10 60 male PhD Linguistics 30 years TTC, TESOL Chat-GPT
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developed to elicit (a) instructors’ conceptualizations of CT and Al, (b) their lived expe-
riences of using Al in higher education, and (c) their perceived influences of Al on CT,
including opportunities, constraints, and contextual conditions (cf. Kallio et al., 2016;
Merriam & Tisdell, 2016; Patton, 2015).

Phase 1: Screening and profiling questionnaire (Google Form)

Prior to developing the interview protocol, a brief Google Form questionnaire was
designed for two purposes that directly supported the study’s qualitative aims: (1) partic-
ipant profiling and eligibility screening, and (2) initial elicitation of participants’ views to
inform the interview design. The questionnaire included demographic and professional
background items (e.g., age, gender, highest degree, and years of teaching experience),
which facilitated transparent reporting of participant profiles and enabled contextual
interpretation of responses. It also included one concise, open-ended prompt: How do
you think Al affects CT? — with a short response requirement (approximately 50 words).
This prompt functioned as an entry-point narrative that helped capture participants’
preliminary sense-making and guided the refinement of the interview questions to bet-
ter align with the study’s open-ended research focus (Creswell & Poth, 2018; Patton,
2015).

The face validity and clarity of the Google Form were examined by an expert in the
relevant field, who reviewed item wording, relevance to the research focus, and potential
ambiguities. Minor revisions were made based on this feedback to improve comprehen-
sibility and alignment with the study aims (Kallio et al., 2016).

Phase 2: Semi-structured interview protocol
Following the questionnaire stage, a semi-structured interview guide was developed by
the research team based on (a) the study’s research question, (b) related empirical and
conceptual literature on Al use in higher education and teacher cognition, and (c) estab-
lished conceptualizations of CT (e.g., Ennis, 2018). The interview format was selected
because it allows for depth, flexibility, and probing, which are necessary for addressing
open-ended qualitative questions about perceptions and experiences (Brinkmann &
Kvale, 2015; Merriam & Tisdell, 2016).

The final protocol consisted of 12 core questions (Appendix A). To make the align-
ment explicit, the guide was organized to elicit three complementary types of data:

Conceptual understanding (participants’ definitions and interpretations of Al and
CT),

Experience-based accounts (how participants actually use Al tools in their teaching
contexts), and

Perceived influence and evaluation (how, why, and under what conditions AI may
support or constrain CT, including affordances, limitations, and ethical concerns).

For example, the item “What specific Al technologies or tools do you believe have the
greatest potential to enhance your critical thinking skills?” was designed to elicit con-
crete tool-mediated experiences and to connect participants’ perceptions to dimensions
of CT associated with Ennis’s framework (e.g., making judgments, evaluating evidence,
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and reflecting on decisions). The interview questions were reviewed and refined by the
same expert who evaluated the questionnaire, confirming the relevance and appropri-
ateness of the protocol for the study’s open-ended research aims (Kallio et al., 2016). The
interview schedule was adjusted to accommodate participants’ availability and preferred
mode (in-person at the university or virtually via Skype).

Ethical Procedures

Ethical considerations were addressed to ensure adherence to confidentiality and vol-
untary participation principles. Participation was fully voluntary, participants could
withdraw at any time without consequence, and all shared information was used solely
for research purposes. Interviews were anonymized at the transcription and translation
stage, and pseudonyms (T1, T2, etc.) were used in place of real names. No identifiable

personal details were reported.

Data Analysis

Deductive and inductive thematic analysis (Braun & Clarke, 2015) were employed to
analyze the interview data, identifying major themes and subthemes. The analysis began
with repeated reading of the Persian transcripts to achieve familiarization with the data,
followed by initial coding of meaning units across the entire dataset. We used a both—
and thematic approach because it best matched our aims and design. A deductive lens
(Braun & Clarke, 2015) lets us organize what participants said in relation to our a priori
framework: Ennis’s four CT domains (clarification, advanced clarification, basis of infer-
ence, inference), so findings spoke directly to the research questions and existing the-
ory. In parallel, an inductive lens ensured that analysis remained open to what the data
added beyond the framework (e.g., unanticipated practices, tensions, and contextual
constraints around Al use). This combination enabled us to move beyond descriptive
summaries toward analytic claims that highlighted patterns, contradictions, and con-
textualized meanings in instructors’ accounts. Practically, major themes and subthemes
were identified through the following steps: transcripts were first coded into broad,
theory-led families (deductive), then open-coded within each family to surface finer-
grained, participant-led patterns (inductive); candidate themes were iteratively reviewed
for internal coherence and distinctiveness across cases, then defined and named, with
analytic memos documenting interpretive decisions at each stage. To ensure trustwor-
thiness (Lincoln & Guba, 1985), three online sessions were conducted among research-
ers, resulting in modifications to the themes and subthemes. In reporting the findings,
we sought to demonstrate data density by presenting each theme with illustrative and,
where relevant, contrasting quotations, as well as noting nuances and tensions rather
than only summarizing dominant views. Following Rowlands’s (2021) interviewee tran-
script review (ITR) process, the verbatim transcripts were sent to the participants for
member checking.

The interviews were conducted in Persian. Initial translations were produced using
OpenAl's ChatGPT (GPT-3.5), after which all outputs were independently reviewed and
corrected by the bilingual authors to ensure semantic fidelity. To further verify accu-
racy, a back-translation into Persian was conducted by a bilingual fellow researcher,
with discrepancies reconciled by the research team. The translated interview texts
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were subsequently uploaded into the MAXQDA software. Five interviews were coded
by one researcher, and a second researcher analyzed the remaining five interviews fol-
lowing Ennis’s (1987, 2018) protocol. To ensure consistency and reliability, three review
sessions were held via Skype, during which all codes from the 10 interviews were com-
pared and discussed among the researchers. Discrepancies were examined, negotiated,
and resolved through consensus, resulting in an agreed coding frame and a consolidated
set of themes and subthemes. Rather than computing a formal inter-coder reliability
coefficient, we adopted this reflexive, team-based approach to coder agreement as more
consistent with our qualitative—interpretivist orientation. The consolidated themes and
subthemes (Table 2) were then reviewed thoroughly by the first author. The interpreta-
tions were meticulously examined, and the conceptual meanings were discussed with
the other researchers. Taken together, member checking, iterative team-based coding,
negotiated consensus, and careful translation procedures functioned as our strategy for
validating the consistency and credibility of the analysis. This process resulted in detailed
reports summarizing the findings, including categorized themes and subthemes, sup-
ported by quotes and visual data representations.

Findings

The qualitative analysis of semi-structured interviews with 10 participants revealed that
the participants’ perceptions of utilizing Al for enhancing educators’ CT skills were
structured around four key areas adapted from Ennis (1987): clarification, advanced clar-
ification, basis of inference, and inference. Subthemes within these areas were identified,

Table 2 Themes and subthemes

Frequency Percentage Percentage (valid)
Clarification\Analyzing Arguments 13 15.5 15.5
Basis ofinference\Judging credibility 12 143 143
Clarification\Providing Information 1 131 131
Clarification\Replying Questions 9 10.7 10.7
Clarification\Focusing 7/ 83 83
Advanced Clarification\Contextualization 4 48 4.8
Unknown - 48 48
Ad d Clarification\Teaching Model 4 48 48
Basis ofinference\Feedback 4 4.8 48
Advanced Clarification\Defining Terms 3 36 36
Inference\Deducing &Inducing 3 36 36
Clarification\Modeling 3 36 36
Clarification\Exploration 2 24 24
Basis ofinference\Observing 1 12 132
Inference\Value Judgements 1 12 12
Basis ofinference\Reflection 1 12 122
MAGENTA 1 12 1.2
Advanced Clarification\ldentifyingAssumptions 1 12 1.2
Inference 0 0.0 0.0
Advanced Clarification 0 0.0 0.0
Basis ofinference 0 0.0 0.0
Clarification 0 0.0 0.0
TOTAL (valid) 84 100.0 100.0
Missing 0 0.0
TOTAL 84 100.0
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aligning with Ennis’s taxonomy (1987, 2018) and emerging from the study (Fig. 1).
Across domains, participants consistently positioned AI as a partner for upstream
meaning-making rather than a substitute for evaluative judgment, a stance that aligns
with recent higher-education work on human-AI complementarity. Rather than treating
AT as an autonomous decision-maker, participants described it as a generative, explora-
tory resource that supports, but does not replace, their own critical scrutiny, especially
at later stages of reasoning.

Clarification
The skill of clarification involves the precise comprehension of content and identifica-
tion of primary points, which manifests through diverse subthemes. Across the data-
set, participants most frequently invoked Al in relation to clarification, describing it as a
“first-pass” tool for organizing, condensing, and rendering complex content more trac-
table. Notably, participants utilized Al for tasks such as analyzing arguments and pro-
viding information. Additionally, although less frequently used, other important aspects
included enhancing focus and creating models within this skill domain. For instance,
six participants mentioned using Al for “argument analysis” and content organization
through summaries and tables; in these cases, Al was not merely a convenience tool but
a scaffold that helped them surface main claims, counterclaims, and supporting reasons
more quickly than through manual processing alone. Notably, participants highlighted
its role in drafting academic works and supporting instructors in lesson planning, curric-
ulum design, and material development. For example, T1 mentioned “I use it for mate-
rial development ... planning ... curriculum development ... and lesson planning” (T1,
Interview). In this view, Al serves as a powerful tool in different instructional contexts.
However, even where Al seemed deeply integrated into planning practices, instructors
framed it as a structuring aid that still required human oversight to ensure alignment
with course aims, institutional constraints, and students’ needs. Instructors utilized Al
most in curricular changes, lesson planning, and material development, suggesting that
it facilitates the creation of educational materials in a more structured approach.

In terms of “information provision’, six participants referenced Al’s ability to furnish
comprehensive data. In today’s digital era, instructors harness the power of Al for

Major themes and subthemes of the impact of Al on critical thinking

Argument Analysis
| Contextualization |

7 | _{ mformation Provision |
P \ > — \
Seeking Teaching (T — ‘ Clarification J
| Advanced Clarification } 4 )
Excellence \ ¢ | | Focus Enhancement
| Defining Terms } _ / % l/ Model Creation |
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educing and Inducin e \ ] = udging Cre
Deducing and Inducing z dging Credibllity
Conclusions R \ /
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Judgments I~ \
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Fig. 1 Major themes and subthemes of the impact of Al on critical thinking
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information retrieval and analysis. With AI’s capability to comprehend vast amounts
of data and provide detailed responses, instructors can streamline their research
efforts and delve deeper into specific topics. Moreover, Al’s ability to offer extensive
information on diverse subjects proves invaluable in navigating the complexities of
the modern educational landscape. As T8 argued, it can result in “a focused search on
a topic to know the details” (T8, Interview). Alternatively, in the words of T6, “It has
helped me a lot, providing a lot of information. It provides teachers and students with
a wealth of information and lots of data that was previously inaccessible” (T6, Inter-
view). For these teachers, Al broadened the evidential base on which they reasoned,
allowing them to juxtapose multiple perspectives and sources that would otherwise
remain hidden or time-consuming to locate. Integrating Al into educational practices
noticeably improves the ability of instructors and students to access and analyze the
data. AI tools help instructors streamline their research processes and engage deeply
with specific topics by providing comprehensive data retrieval and detailed analysis.
Moreover, a wide range of information accessible through AI can address the com-
plex challenges in an educational environment. Participants nevertheless treated such
outputs as starting points to refine prompts, cross-check sources, and select relevant
evidence, maintaining teacher agency over what ultimately counts as credible. For
instance, T6 stated that.

If you know how to ask ChatGPT or other similar Al applications, they can help
you a lot. But it doesn’t mean that they're writing a book for you or a paper for
you, but they help you a lot. You know, they may give you ideas that may not
come to you. But using them, you can have a much more open mind about what

you're doing (T6, Interview).

Additionally, three participants referred to the subtheme of “focus enhancement”.
Specifically, they emphasized the role of Al in providing precise and comprehensive
information essential for enhancing focus, which involves identifying key elements
such as main topics, claims, and conclusions. For example, T1 argued that Al "pro-
vides you with the exact and accurate kind of information that you need" (T1, inter-
view). Another significant sub-theme is “model creation” In this context, instructors
leverage Al to provide illustrative examples and exemplary models, enhancing stu-
dents’ comprehension and learning outcomes. This is evident in the next extract:

So now imagine that you can have the best kind of model for your students, and
they can learn from the best. I also believe that teachers should use Al to bring
some writing examples and use them in classes. (T1, Interview)

Participants noted the transformative nature of Al in education, particularly in
“focus enhancement” and information processing, which enables them to identify key
materials that foster a deeper understanding. Additionally, considering “model crea-
tion”, Al generates practical examples to improve academic performance and learning.
Yet, a minority of participants voiced concerns that over-reliance on Al-generated
models might narrow students’ exposure to idiosyncratic or imperfect texts they must
also learn to critique, underscoring the need for deliberate curation of Al outputs.
Overall, sub-themes reflect a shift toward an effective Al-centered pedagogy.
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Advanced Clarification

In the domain of advanced clarification, three participants (i.e., T1, T2, and T10) fre-
quently engage in “contextualization’, emphasizing the “seeking teaching excellence’, and
the “precise definition of terms” The sub-theme of “contextualization” within the over-
arching theme of advanced clarification primarily involves the use of Al to contextualize
vocabulary and grammar concepts. Through this approach, Al generates examples and
provides contextualized instances to aid in understanding, thereby facilitating learning
within tangible contexts. For instance, T10 expressed that "AI delivers this vocabulary to
me in the form of text" (T10, Interview). T1 noted that “you can devise different kinds
of tasks, you can actually teach one simple vocabulary activity, which is a gap filler in
different ways” (T1, Interview). Here, Al was described as a flexible generator of micro-
contexts (short texts, dialogues, or tasks) that allowed instructors to experiment with
multiple representations of the same concept and to select those that best matched
learners’ proficiency and interests.

Another notable sub-theme identified is “seeking teaching excellence” This encom-
passes the various methods, models, and approaches that instructors seek to employ in
order to enhance their teaching efficacy within the classroom setting. For instance, one
teacher expressed a desire for an optimal model that would facilitate optimal learning
outcomes for students.

I don’t know what method and combination of methods to use to teach, for example,
how this content will be learnt better. We can get help from Al to get the task. we can
get help from this. Now, how to implement the task. (T2, Interview)

Al plays a significant role in teaching and learning by contextualizing words and
grammatical structures. Instructors strive for teaching excellence by exploring different
methods and instructional models that can enhance students’ engagement and learn-
ing outcomes. Integrating Al into educational settings enables instructors to provide
contextualized examples and receive guidance on teaching methods tailored to specific
objectives. At the same time, some participants were cautious about generic Al peda-
gogical advice, noting that recommendations still needed to be adapted to local curricu-
lar demands, assessment regimes, and institutional cultures. By adopting a collaborative
approach, instructors can refine their teaching practices.

“Defining terms” is a prominent application of Al and a key aspect of advanced clari-
fication. This method facilitated participants’ understanding of unfamiliar concepts by
providing comprehensive explanations and defining the meaning of ambiguous terms by
inferring from the context, as T3 exemplified it as finding "the meaning of the word in
the context by giving the paragraph to the software (T3, Interview). In this extract, Al
was not only a dictionary-like tool but also a semantic explainer that unpacked technical
or emerging Al-related terminology, thereby enabling instructors to position themselves
more confidently in disciplinary debates around Al and CT.

Basis of Inference
Seven participants predominantly utilized Al to judge credibility and four participants
used Al to provide feedback. These functions were the primary ways Al was applied.
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In contrast, the subthemes of observing and reflecting were identified as less frequently
used, indicating that participants did not rely on Al as much for these purposes. “Judg-
ing credibility” involved assessing the trustworthiness of information, while “providing
feedback” entailed offering constructive critiques. Judging credibility, crucial for evaluat-
ing the validity of information, was widely employed. This process involves systemati-
cally comparing and analyzing the content across multiple sources to ensure reliability

and accuracy.

For example, I myself used artificial intelligence ... to know whether it is good for
teaching language or not. I used critical thinking here. Because we wonder whether
artificial intelligence can be a substitute for books and traditional education. (T9,
Interview)

Four participants primarily engaged with Al for its “judging credibility” and three par-
ticipants for “feedback” to enhance their critical evaluation in education and informa-
tion assessment. They also pinpointed the AI’s effectiveness as an alternative to obsolete
educational sources. Furthermore, they emphasize a careful evaluation of AI’s role in
language learning, suggesting cautious optimism concerning Al’s application in educa-
tion. In practice, Al-assisted credibility checks (e.g., generating criteria, compiling can-
didate references), but final warranting remained human-led.

One participant described Al as simultaneously supporting “observation” the
appraisal of evidence, coherence, and the validity of conclusions, and four participants
declared “feedback”: targeted guidance that helps correct errors and deepen under-
standing within the basis of inference domain. As one teacher noted, “sometimes Al can
help you with your critique and critical thinking” (T1, Interview), indicating its role as
a first-pass observer that flags inconsistencies and prompts further scrutiny. In parallel,
AT’s feedback functions were seen as especially useful when immediate human input is
unavailable: “for writing skills, when a student gets stuck in writing a second or third
language, and there is no teacher, give him feedback” (T3, Interview). In such cases,
real-time suggestions can identify errors and propose revisions that facilitate learning
in the moment. At the same time, four participants cautioned that uncritical reliance on
Al-generated feedback may displace instructors’ own evaluative reasoning; they empha-
sized using Al outputs as prompts for reflective judgment rather than substitutes for it,
thereby preserving and potentially sharpening instructors’ CT. This tension between
efficiency and dependence recurred across interviews and marked the basis-of-inference
domain as a key site where instructors negotiated boundaries around acceptable Al
involvement.

“Reflecting” is a crucial aspect of the basis of inference, involving the thorough exami-
nation of content to ensure consistency of evidence and validity of conclusions. Al
enhances this reflective process by providing tools for deeper analysis and highlight-
ing patterns or inconsistencies. “If you actually try to be a kind of reflective teacher, to
learn from your past and have a prospective view toward your future, you need to be
in constant contact with technology” (T1, Interview). This integration of Al supports
and strengthens CT, leading to more accurate inferences. In this regard, Al can assist
instructors in assessing content effectively and deepen instructors’ understanding of the
information’s inconsistencies, leading them to valid conclusions. However, only a subset
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of instructors reported using Al explicitly for post-hoc reflection (e.g., asking Al to sum-
marize their own lesson plans or teaching narratives), suggesting that reflective use of Al
remains an emerging rather than a fully consolidated practice.

Inference

Finally, within the inference domain, four participants extensively utilized AI for “deduc-
ing and inducing conclusions’, demonstrating the significant role of Al in facilitating the
process of drawing logical inferences and making informed judgments based on avail-
able evidence and “making value judgments”. For instance, T10 mentioned, “If we want
to give a text to the student that focuses on the method and wants to draw conclusions
from the text, it will make the strong imagination work more and become more crea-
tive” (T10, Interview). Participants utilized Al to deduce and induce conclusions, deriv-
ing accurate hypotheses and inferences. This involved analyzing complex data to identify
patterns and relationships and developing decision-making processes and overall out-
comes. Some participants also used Al dialogically, simulating “what-if” scenarios and
asking Al to generate alternative explanations or solutions, which they then compared
with their own reasoning. AI’s role in induction and deduction enables participants to
draw meaningful inferences and hypotheses. The more they are engaged with Al, the
better their CT skills will get. Making an impartial decision involves considering a mul-
titude of factors, including background elements, and achieving balance. This process
involves meticulously evaluating various factors to ensure fairness and equity in deci-
sion-making. In this regard, T6 stated that “If we can systematically analyze the argu-
ments and information, we can arrive at a well-informed decision” (T6, Interview). To
ensure fairness and impartiality, decision-makers need to consider various factors and
process the information thoroughly. This minimizes bias and contributes to the cred-
ibility of the decision-making process. Yet, participants were clear that the final respon-
sibility for judgment rested with human teachers, particularly when ethical, political, or
high-stakes pedagogical decisions were involved; AI was framed as an input to, not an
arbiter of, value judgments.

In sum, Al catalyzed brainstorming and scenario exploration, while teachers moder-
ated confidence, weighed counter-evidence, and aligned conclusions with explicit cri-
teria. Overall, the dataset portrays selective, pragmatic uptake: Al is embraced for
Clarification and Advanced Clarification (summarizing, structuring, disambiguat-
ing, assumption-surfacing), while the Basis of Inference and Inference are safeguarded
through teacher-led verification, provenance checks, and dialogic justification. This pat-
tern suggests that, for these Iranian university instructors, Al currently functions most
comfortably as a cognitive amplifier at earlier stages of thinking, whereas later evalua-
tive and ethical moves remain firmly anchored in human judgment, thereby preserving a
human-in-the-loop model of CT with AL

Discussion

This study offers a situated account of how 10 Iranian higher-education language instruc-
tors perceive the impact of using Al on CT. We interpret the findings as a context-bound
elaboration of how instructors align Al uses with the domains of clarification, advanced
clarification, basis of inference, and inference (Ennis, 1978, 2018). In a field where most
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empirical work on AI and CT has focused on students in STEM or Anglophone set-
tings, we add a small but underrepresented perspective: TEFL instructors working in
a resource-constrained, exam-oriented higher-education context in Iran. Our contribu-
tion is therefore descriptive-interpretive and practice-oriented, not theory-revising.

Across clarification and advanced clarification, participants reported using Al to
rephrase dense texts, map arguments, surface ambiguities, and propose definitions.
These patterns align with evidence that generative Al can assist students in interpreting
instructor feedback and planning revisions when combined with human judgment (Lu
et al., 2024), and that Al feedback can complement (rather than replace) peer/human
feedback in academic writing (Banihashem et al., 2024). In teacher education settings,
generative Al has also been explored for lesson planning and fostering openness and
critical inquiry (van den Berg & du Plessis, 2023; Javahery et al., 2025). In summary,
these alignments suggest that Al can accelerate meaning-making processes upstream
(summarizing, structuring, and disambiguating) when its outputs are framed as tenta-
tive prompts rather than authoritative answers. This emerges from the data showing that
some instructors simultaneously worry that heavy reliance on Al-generated “models”
may narrow students’ exposure to imperfect, authentic texts they must also learn to cri-
tique, signaling a tension that is not foregrounded in much of the existing, more celebra-
tory work on GenAl as a clarification aid.

By contrast, instructors were markedly cautious about relying on Al as a basis of infer-
ence; that is, as a warrant for claims or as a substitute for source appraisal. This hesitation
mirrors broader perceptions of Al as an assistive partner rather than a teacher substi-
tute (Chan & Tsi, 2024) and reflects design concerns raised in learning analytics reviews:
feedback pipelines can reconfigure what counts as evidence and who judges it unless
criteria are made visible and contestable (Banihashem et al., 2022). Participants’ stance
therefore converges with a “human-in-the-loop” position: use Al to scaffold exploration,
but anchor evaluative judgments in teacher-mediated verification and explicit standards.
What our mapping adds here is a more granular, domain-level gradient: Al is welcomed
for clarification and advanced clarification, treated ambivalently for the basis of infer-
ence, and tightly constrained for final inferential moves, suggesting a practical boundary
line that instructors draw between acceptable cognitive outsourcing and non-negotiable
human judgment.

With respect to inference (generating alternatives, considering counter-evidence,
and calibrating conclusions), instructors described Al as a catalyst for idea genera-
tion and scenario exploration, yet they emphasized the need for human calibration to
avoid hallucinated details, spurious warrants, and over-confident conclusions. This divi-
sion of cognitive labor is consonant with a design-oriented hybrid intelligent feedback
framework in which human and GenAlI roles are specified across the feedback cycle
(Banihashem et al., 2025). In our data, the “hybrid” sweet spot appears upstream (clari-
fication/advanced clarification), whereas downstream (basis of inference/inference)
requires tighter human control over credibility checks and justificatory fit. We also note
that reflective uses of Al (e.g., asking Al to summarize one’s own teaching narratives or
lesson plans for self-review) were reported only by a minority of participants, indicating
an emergent, not yet mainstream, practice that future work could intentionally cultivate
and study.
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These dynamics also touch teacher identity and agency (Satvati et al., 2025). Far
from being displaced, participants framed their role as orchestrators of evidence and
mentors of judgment, a stance consistent with reports that teachers and students
favor coexistence models that keep human creativity, ethics, and socio-emotional
capacities central (Chan & Tsi, 2024). Attitudinal modeling in post-pandemic blended
contexts similarly reveals that instructors and students negotiate evolving roles and
emotions within datafied, Al-adjacent ecosystems, highlighting the need for profes-
sional development in critical data literacy and feedback design (Banihashem et al.,
2023). Our participants’ accounts concretize these identity negotiations in a spe-
cific TEFL context: they describe themselves less as “guards against AI misuse” and
more as designers of tasks and criteria that discipline AI’s role, which may be a useful
reframing for PD in comparable settings.

Incorporating recent literature helps situate our findings within two foundational
tensions: (1) Al as cognitive aid versus epistemic threat (Chan & Tsi, 2024; Lu et al,,
2024), and (2) automation logics versus teacher agency (van den Banihashem et al.,
2022; Berg & du Plessis, 2023). Our participants largely resolve these tensions by
adopting a partnering model: leveraging Al for ideation, organization, and forma-
tive cues, while safeguarding human-led evaluation, ethics, and contextual judgment.
What this study adds is not a new tension, but an illustration of how that partnering
model is locally instantiated across Ennis’s four domains of CT in one under-repre-
sented higher-education context.

A further implication concerns task architecture. Instructors can operational-
ize a CT-aligned workflow across a sequence of activities: (a) Clarification: use Al to
draft argument maps, list reasons, and expose definitional ambiguities; (b) Advanced
clarification: prompt Al to surface assumptions and competing interpretations, then
require students to label which are plausible and why; (c) Basis of inference: shift to
human-led verification (source provenance, triangulation, and warrant—claim fit)
using rubrics aligned with course outcomes and visible to students; (d) Inference:
stage a dialogic justification (student+ teacher) in which conclusions are graded on
explicit criteria for validity and attention to counter-evidence. Evidence from higher
education suggests this orchestration keeps AI’s strengths while mitigating epistemic
outsourcing (Banihashem et al., 2022, 2025; Lu et al., 2024). Our proposed workflow
is deliberately modest in scope: it is reverse-engineered from the patterns and ten-
sions reported by participants rather than imposed a priori, and is intended as a con-
text-sensitive starting point that other programs can adapt and empirically test rather
than as a universal model.

Context also matters. Resource variability, institutional policy, and assessment
regimes likely shape how far teachers push Al beyond preliminary analysis. For exam-
ple, where assessment rubrics foreground source credibility and methodological fit,
instructors may more readily contain AI’s role to pre-writing and exploratory synthe-
sis; where production pressures dominate, Al may drift into unvetted evidence pro-
vision unless governance makes criteria visible and contestable (Banihashem et al.,
2022; van den Berg & du Plessis, 2023). This echoes our participants’ pragmatic selec-
tivity and helps explain cross-study variability. In the Iranian universities represented
here, participants described navigating additional constraints (e.g., infrastructural
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instability, uneven institutional guidance), which may partially explain their strong
preference for using Al in low-stakes, upstream tasks rather than in high-stakes infer-
ential work; this context-specific pattern may be informative for systems with similar
constraints.

For professional development, we suggest micro-credentialed modules that pair gen-
erative-Al literacies (prompt design, critique, and revision planning) with critical data
literacy (understanding dashboards, bias, and evidence provenance). Department-level
communities of practice can curate vetted prompt—rubric bundles and exemplars of
“good” justification chains, thereby accelerating responsible reuse (Banihashem et al.,
2023, 2025). These recommendations directly reflect areas of uncertainty voiced by par-
ticipants (e.g., how to constrain Al’s role in assessment, how to explain credibility checks
to students), and should therefore be read as grounded in their reported needs rather
than extrapolated solely from the international literature.

We deliberately temper our contribution claims. We do not assert that our data mod-
ernizes Ennis’s taxonomy or yields “novel insights” into Al-integrated pedagogy at a
theoretical level. Rather, we offer three incremental, practice-facing contributions: (a)
an empirically grounded mapping of instructors’ selective Al uptake onto Ennis’s four
domains in a specific TEFL context; (b) the identification of domain-specific tensions
(e.g., enthusiasm for Al-generated models co-existing with concern about narrowed tex-
tual exposure; emergent but limited reflective uses of Al) that flesh out how “human-
in-the-loop” logics are lived in practice; and (c) a plausible, literature-aligned workflow
for hybrid use that prioritizes teacher agency. These insights are necessarily exploratory
and context-bound, given our small, homogeneous sample and constrained analytic
approach. We therefore frame them as hypotheses and design prompts to be tested,
challenged, and refined in larger, multi-site studies, rather than as definitive claims.

Conclusion

This study reveals that Iranian language instructors recognize the significant potential
of Al to enhance their CT skills in higher education. Participants identified Als ability
to facilitate concept clarification and advanced analysis, enabling them to deconstruct
complex ideas and effectively evaluate underlying assumptions. However, the reliance on
Al for foundational inference skills was perceived as limited, indicating a need for care-
ful integration of Al technologies in teaching practices. Participants emphasized that
while AI can support tasks such as summarizing content and drafting academic docu-
ments, instructors should be vigilant to critically assess information and make sound
judgments. Overall, the findings highlight a nuanced understanding of AI’s role in sup-
porting various aspects of CT, from basic clarification to advanced inference.

The implications of this research for higher education are profound, suggesting a need
for curricula that effectively integrate Al into pedagogical practices while fostering CT
skills. As Al tools become increasingly prevalent, instructors must adapt their teaching
strategies to leverage these technologies while ensuring students and themselves engage
in meaningful critical analysis. Training programs for teachers should emphasize the use
of Al to enhance instructional methods, promote deeper cognitive development, and
encourage independent inquiry among students. Furthermore, educational institutions
should consider developing frameworks for evaluating the credibility of Al-generated
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content, fostering an environment where students can discern reliable information in
an era dominated by digital resources. Ultimately, this research advocates for a balanced
approach that recognizes Al as a powerful ally in education, one that complements
rather than replaces the essential role of instructors in nurturing CT.

Despite its contributions, this study has several limitations. First, the small, purpo-
sive sample (n=10) of Iranian university language instructors limits transferability
to other disciplines, institutions, and contexts; moreover, the inclusion criterion of Al
literacy (prior demonstrable use of Al tools) likely attracted instructors who are more
familiar with or positively disposed toward Al, introducing potential self-selection bias
and under-representing low-use or more sceptical perspectives. Second, the length and
depth of interviews varied due to teaching schedules, which may have limited probing
and narrowed the range of examples. The data are self-reported and cross-sectional,
with no classroom observations or direct assessments of CT performance to triangu-
late claims; therefore, the findings pertain to perceived rather than measured CT. Third,
transcripts were translated from Persian to English using ChatGPT (GPT-3.5) and then
reviewed by the bilingual authors with back-translation to check fidelity; nonetheless,
subtle nuances of meaning, register, and culture may have been lost or reshaped by the
translation pipeline. Fourth, while the adapted Ennis framework provided analytic scaf-
folding, it may also have constrained coding, and participants likely held heterogene-
ous understandings of both “AIl” (used broadly for a range of tools) and CT, introducing
interpretive variability. Fifth, although we employed team-based coding and negotiated
consensus, we did not compute a formal inter-coder reliability coefficient (e.g., Krip-
pendorff’s alpha), which limits comparability with more quantitatively oriented quali-
tative studies. Finally, although thematic saturation was judged pragmatically, it cannot
be assumed with a relatively homogenous, modest sample. These constraints necessitate
larger, multi-site, mixed-methods, and longitudinal designs with richer triangulation.

Appendix A
Semi-structured interview core questions

(1) What are the upsides and downsides of using AI when teaching?

(2) How often do you use Al in the classroom, institution, and society?

(3) To what extent has AI helped you to become critical in the classroom, institution,
and society? give examples?

(4) How do you perceive the impact of Al on students’ critical thinking abilities in your
own classrooms? Why do you think it’s effective or not?

(5) What specific Al technologies or tools do you believe have the greatest potential to
enhance critical thinking skills in your students?

(6) How do you feel about your own ability to effectively integrate AI technologies into
your teaching practices to promote critical thinking?

(7) How do school policies and resources shape your perception and use of Al tech-
nologies to promote critical thinking skills?

(8) In what ways did professional development programs influence your understand-
ing and utilization of Al technologies to enhance critical thinking?
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(9) How do educational stakeholders (e.g., policymakers, administrators) affect your
perception of the potential benefits and risks of integrating Al into classrooms for criti-
cal thinking development?

(10) What systemic factors (e.g., funding, government regulations) influence the inclu-
sion of Al in educational settings to support critical thinking?

(11) What are the potential long-term impacts of widespread Al integration on critical
thinking skills at a societal level?

(12) How do global trends and advancements in Al impact your perceptions and readi-
ness to incorporate Al for critical thinking development?
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