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1. Introduction

The emergence of generative artificial intelligence (GenAl) marks a paradigm shift in higher
education unseen since the advent of the internet (Winkler et al., 2023). ChatGPT’s release in
November 2022 catalyzed unprecedented attention, accumulating 100 million monthly users
within two months—the fastest adoption rate in internet history (Ratten & Jones, 2023). For
entrepreneurship education, this technological transformation carries particular significance:
as 70% of future startups are projected to operate on digital platforms (Bell & Bell, 2023), en-
trepreneurship faculty face dual imperatives of preparing digitally literate entrepreneurs while
enhancing their own digital pedagogical capacities.
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Entrepreneurship education distinctively emphasizes experiential learning, case-based in-
struction, and business plan development—pedagogical approaches requiring substantial
faculty time and expertise (Pita et al., 2021). High-quality instructional design demands ex-
tensive investment in content curation, case development, activity planning, and assessment
creation. GenAl’s potential to augment these processes has generated considerable interest,
with ChatGPT becoming the most discussed technological tool among management educators
(Ratten & Jones, 2023).

Despite growing research on GenAl in education, a critical gap persists: Chen et al. (2024)
revealed that 65% of studies focus on student learning applications, with only 35% examining
faculty professional development. This imbalance reflects insufficient scholarly attention to
the fundamental question: How can entrepreneurship faculty leverage GenAl to enhance their
instructional design and pedagogical capacities? This gap is particularly problematic given
that teacher capabilities constitute the prerequisite for effective technology-enhanced student
learning.

The present review addresses this gap through conceptual integration of recent literature
(2022-2025), developing a theoretical framework for understanding how GenAl tools may
transform entrepreneurship faculty capacities. Unlike existing reviews emphasizing student
outcomes or technical capabilities, This review adopts a faculty-centric perspective to ex-
amine three interrelated questions: (1) How might GenAl support entrepreneurship faculty’s
instructional design work, and what evidence exists regarding these applications? (2) Through
what theoretical mechanisms could GenAl enhance faculty pedagogical competencies? (3)
What challenges complicate GenAl integration, and what strategies might address these chal-
lenges? This study approach is conceptual rather than systematic. We draw selectively on il-
lustrative empirical studies to ground theoretical propositions, prioritizing recent high-impact
publications and diverse methodological approaches (experimental studies, case analyses,
conceptual frameworks) that illuminate different facets of faculty-Al interaction. This selec-
tive integration enables deeper engagement with theoretical nuances and practical complexi-
ties than comprehensive systematic reviews typically afford.

FACULTY KNOWLEDGE DOMAINS

* Content Knowledge (Entreprencurship expertise)
+ Pedagogical Knowledge (Teaching methods)
* Technological Knowledge (Al tools understanding)
« Ethical Knowledge (Responsible Al use)

v

GENERATIVE AI AS MEDIATOR

+ Content Generation

* Analysis & Feedback
+ Personalization Support

* Reflective Analytics
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INSTRUCTIONAL DESIGN CAPACITY PEDAGOGICAL COMPETENCIES
+ Course Dev. * Teaching Innovation
* Case Creation + Personalization
= Activity Design « Reflective Practice
+ Assessment Dev. « Adaptive Instruction

Figure 1 Conceptual framework - GenAl as mediator of faculty capacity development

Our inquiry is theoretically grounded in the AI-TPACK (Technological Pedagogical Content
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Knowledge) framework (Celik, 2023; Wang et al., 2024), which posits that effective Al inte-
gration requires sophisticated interplay among technological knowledge, pedagogical exper-
tise, content mastery, and ethical judgment. This framework conceptualizes GenAl not as a
replacement for faculty expertise but as a mediating tool that, when properly integrated, can
amplify instructional design capabilities and pedagogical competencies. Figure 1 presents our
conceptual framework positioning GenAl as a mediator between faculty knowledge domains
and enhanced teaching capacities.

This review makes three primary contributions to entrepreneurship education scholarship.
Building upon the AI-TPACK framework (Celik, 2023; Wang et al., 2024), Existing theory is
extended through: (1) specifying the dual-dimensional structure of faculty capacity develop-
ment in entrepreneurship education contexts—distinguishing instructional design capabilities
from pedagogical competencies; (2) identifying four types of augmented expertise (verification,
pedagogical evaluation, prompt engineering, contextualization) required for effective GenAl
integration, which current TPACK models do not adequately capture; and (3) proposing dif-
ferentiated intervention strategies aligned with distinct faculty adoption profiles. Rather than
claiming a wholly new framework, this study offers a domain-specific elaboration that ad-
dresses entrepreneurship education’s unique pedagogical demands—particularly the tension
between Al’s pattern-recognition strengths and entrepreneurship’s emphasis on uncertainty
management and tacit knowledge.

While this review adopts a conceptual rather than systematic approach, our literature selection
followed deliberate criteria to ensure theoretical coherence and empirical grounding. Searches
were conducted in Web of Science, Scopus, and Google Scholar using keywords: (“genera-
tive AI” OR “ChatGPT” OR “large language model”) AND (“entrepreneurship education”
OR “faculty development” OR “instructional design”) AND (2022-2025). From the initial
pool of 287 articles, Priority was given to: (1) peer-reviewed journal articles and high-impact
conference proceedings; (2) studies directly addressing faculty capabilities rather than student
outcomes; (3) diverse methodological approaches (experimental, qualitative, conceptual) to
triangulate insights; and (4) publications demonstrating theoretical advancement beyond de-
scriptive accounts. This purposive sampling yielded 45 core sources, supplemented by semi-
nal works on TPACK and technology acceptance theory. It is acknowledged that this selective
approach limits generalizability but enables deeper theoretical engagement with emerging
phenomena where systematic evidence remains sparse.

2. Theoretical Foundations

Effective GenAl integration in entrepreneurship education requires theoretical frameworks
explaining how technology adoption translates into capacity enhancement. This framework
builds upon two foundational theories: Technology Acceptance Model (TAM) explaining
adoption decisions, and Al-Technological Pedagogical Content Knowledge (AI-TPACK)
framework elucidating integration competencies.

2.1 Technology acceptance and faculty profiles

The Technology Acceptance Model (Davis, 1989) identifies perceived usefulness and ease
of use as primary adoption determinants. Recent research extends TAM to GenAl contexts:
Shata and Hartley (2025) found that perceived usefulness is the strongest predictor of faculty
attitudes toward GenAl adoption, with trust and social reinforcement serving as critical medi-
ators. This finding carries practical implications: professional development programs should
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emphasize demonstrating GenAI’s concrete value for specific teaching tasks rather than mere-
ly showcasing technical sophistication.

Mah and GroB3 (2024) revealed faculty heterogeneity in GenAl adoption through latent class
analysis, identifying four distinct profiles: (1) Optimistic (33.5%) embrace Al enthusiastically,
viewing it as transformative; (2) Critical (27.3%) maintain skepticism about educational val-
ue; (3) Critically-reflective (33.9%) acknowledge potential while maintaining cautious stance;
(4) Neutral (5.3%) lack formed opinions. Notably, 78.5% expressed interest in Al professional
development regardless of profile, suggesting recognition of skill necessity despite attitudinal
differences. These profiles imply that one-size-fits-all training approaches will prove ineffec-
tive; instead, differentiated strategies addressing each profile’s concerns and readiness levels
are required.

2.2 AI-TPACK: Integrative framework for competency development

Traditional TPACK framework (Mishra & Koehler, 2006) posits that effective technology
integration requires synthesis of Technological Knowledge (TK), Pedagogical Knowledge
(PK), and Content Knowledge (CK). AI’s emergence necessitates framework evolution. Celik
(2023) proposed Intelligent-TPACK, incorporating Al-specific ethical knowledge as an essen-
tial fourth dimension. Empirical analysis revealed that Technological-Pedagogical Knowledge
(TPK)—understanding how to deploy Al tools in specific instructional contexts—proves most
critical for effective integration, with ethical evaluation capacity exhibiting comparable im-
portance to TPK in predicting overall AI-TPACK levels.

Wang et al. (2024) further refined this framework, delineating seven interrelated AI-TPACK
components: PK, CK, AI-TK, Pedagogical-Content Knowledge (PCK), Al-Technologi-
cal-Content Knowledge (AI-TCK), Al-Technological-Pedagogical Knowledge (AI-TPK), and
integrated AI-TPACK. Structural equation modeling demonstrated significant interactions
among dimensions, with AI-TPK (understanding Al tool deployment in pedagogical contexts)
contributing most substantially to overall AI-TPACK. Critically, Wang et al. (2024) found that
informal self-directed learning proves insufficient for developing comprehensive AI-TPACK;
systematic training is essential. This finding provides empirical justification for institutional
investment in structured faculty development programs.

2.3 Entrepreneurship pedagogy considerations

Entrepreneurship education’s distinctive characteristics necessitate discipline-specific the-
oretical considerations. Fox et al. (2024) proposed the AIEE (Artificial Intelligence in En-
trepreneurship Education) framework, distinguishing five learning task phases (preparation,
execution, monitoring, reflection, integration) and specifying AI’s appropriate roles (leader,
collaborator, supporter) in each phase. This framework helps faculty understand that Al is not
a universal solution but requires strategic deployment aligned with pedagogical objectives and
learning stages.

For instance, in business plan initial drafting (preparation/execution phases), Al may serve as
content framework leader; however, in critical decision-making and value judgment moments
(monitoring/reflection phases), human faculty must retain leadership. This nuanced under-
standing prevents both over-reliance on Al and unnecessary resistance to potentially beneficial
applications.

Lyu et al. (2023) distinguished theory-oriented from practice-oriented entrepreneurship ped-
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agogy, finding practice-oriented approaches contribute more strongly to entrepreneurial pro-
cesses (from opportunity identification to venture creation), while theory-oriented pedagogy
exerts greater impact on opportunity development stages. This differentiation implies that Ge-
nAl applications should vary by pedagogical approach: in practice-oriented contexts empha-
sizing hands-on experimentation, Al serves as real-time feedback and iterative optimization
tool; in theory-focused instruction, Al provides diverse explanatory perspectives and case ma-
terials. Table 1 synthesizes key theoretical constructs and their implications for entrepreneur-
ship faculty development.

Table 1 Theoretical foundations and faculty development implications

Theoretical .. .
Framework Key Constructs Core Findings Faculty Development Implications
. . Demonstrate concrete value for
Technology Perceived Usefulness, Usefulnes's 'S strongést predictor; specific teaching tasks; build trust
Acceptance Model Ease of Use, Trust trust mediates adoption (Shata & through transparent Al capabilities/
(TAM) ’ Hartley, 2025) nrough fransp p
limitations
Faculty Profile Optimistic, Critical, |Four distinct profiles with 78.5%|Design differentiated training
Theo Y Critically-reflective, |interested in PD (Mah & Grof3, |addressing each profile’s concerns;
vy Neutral 2024) avoid one-size-fits-all approaches
ALTPACK AI-TK, PK, CK, AI-TPK most critical; informal iqrt(;vlriiirslys::il}qi(lj()tramnelcgia o
Framework AI-TPK, Ethical learning insufficient (Wang et contin ¢ e%hiCS' em }ng’S II; . £08Y;
Knowledge al., 2024; Celik, 2023) ’ > b
contextual application
Five learning phases; Al role must align with learning |Train faculty to strategically
Three Al roles . ..
AIEE Framework phase and pedagogical objective |deploy Al based on task phases;
(leader, collaborator, . . L
(Fox et al., 2024) avoid blanket adoption or rejection
supporter)
. |Theory-oriented vs.  |Practice-oriented pedagogy Customl'ze Al applications to
Entrepreneurship . . . pedagogical approach; use Al
Practice-oriented has stronger impact on venture |*,. . .
Pedagogy Theory . differently in theory vs. practice
approaches creation (Lyu et al., 2023) contexts

3. GenAl Enhancement of Instructional Design Capabilities

Instructional design capability—encompassing course development, case creation, learning
activity design, and assessment tool development—constitutes a core dimension of facul-
ty professional competence. This review proposes that GenAl transforms these capacities
through three interrelated theoretical mechanisms: efficiency amplification through automa-
tion of routine tasks, creative expansion through rapid prototyping and iteration, and quality
mediation through the dialectic between Al generation and faculty refinement. However, each
mechanism operates within constraints requiring sophisticated faculty judgment, which con-
ceptualized as augmented expertise.

This section analyzes how these mechanisms manifest across four instructional design dimen-
sions, drawing on illustrative empirical studies to ground theoretical propositions. This analy-
sis argues that GenAl functions most effectively not as a replacement for faculty expertise but
as a mediator amplifying capabilities when integrated with professional judgment. Figure 2
illustrates the Al-assisted course development workflow scholar propose, emphasizing critical
faculty judgment checkpoints throughout the design process.

GenAl demonstrates potential for substantial efficiency gains in course development tasks.
Experimental evidence provides preliminary support: Choi et al. (2024) found professional
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instructional designers using ChatGPT completed course mapping 65% faster than manual
approaches in controlled settings (n=24, comparative experiment). Importantly, Al-assisted
designers produced more iterative versions within equivalent timeframes, enabling enhanced
refinement opportunities—suggesting efficiency gains may translate to quality improvements
when faculty reinvest saved time in revision cycles.

However, this efficiency dividend accompanies significant quality risks that necessitate expert
oversight. The same Choi et al. (2024) study identified that 40% of Al-generated content con-
tained fabricated citations—"hallucinations” presenting fictitious references as authentic. This
finding underscores a critical principle: GenAl outputs must be treated as drafts requiring ex-
pert validation rather than finished products. Domain expertise in content verification remains
irreplaceable, highlighting the first dimension of augmented expertise: verification capacity.

GenAl supports multiple course development tasks, each requiring specific faculty compe-
tencies. For learning objective brainstorming, Luo et al.’s (2024) study found instructional
designers using GenAl-assisted brainstorming achieved 47% greater idea diversity measured
through semantic analysis. However, translating quantity to quality requires faculty applying
pedagogical frameworks like Bloom’s Taxonomy to select and refine objectives ensuring ap-
propriate cognitive levels and measurability. This exemplifies the second dimension of aug-
mented expertise: pedagogical evaluation capacity.

For module outlines and content frameworks, Ruiz-Rojas et al. (2023) demonstrated that
structured instructional design frameworks significantly improve Al output quality. The
4PADAFE matrix integrating Pedagogical objectives, Activities, Assessment, Digital resourc-
es, Feedback, and Evaluation guides Al generation toward systematically coherent outputs
aligned with instructional design principles. Compared to simple open-ended prompts such as
“help me design an entrepreneurship course,” structured prompting yields more comprehen-
sive, pedagogically sound content. This illustrates the third dimension of augmented expertise:
prompt engineering capacity grounded in instructional design knowledge.

Nevertheless, Hu et al. (2024) found that 78% of GPT-4 generated lesson plans required sub-
stantial adaptation to local standards and learner contexts when implemented by 156 teachers
in authentic classrooms, indicating Al outputs demand expert review and localization rather
than direct implementation. This adaptation necessity reflects Al’s training on predominantly
Western, English-language data, requiring faculty to apply cultural competence and contextual
knowledge in customization—the fourth dimension of augmented expertise: contextualization
capacity.

Figure 2 illustrates our proposed workflow integrating Al capabilities with faculty judgment
at critical checkpoints. The workflow operates in three stages, each with distinct faculty re-
sponsibilities. In Stage 1, faculty provide course topics, learning outcomes, and constraints
as input. Al then generates draft objectives and outlines. At Faculty Judgment Checkpoint 1,
educators evaluate outputs by determining whether cognitive levels are appropriate through
applying Bloom’s Taxonomy, verifying alignment with intended outcomes, checking content
accuracy including facts and citations, and detecting fabricated references. In Stage 2, faculty
provide revision prompts specifying local context, cultural adaptation needs, and specific ex-
amples. Al regenerates content incorporating faculty guidance. At Faculty Judgment Check-
point 2, quality is assessed through examining cultural appropriateness for target student pop-
ulations, local relevance to institutional standards and regional contexts, and alignment with
student prerequisites. In Stage 3, faculty synthesize their professional expertise, pedagogical
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judgment, contextual knowledge, and ethical considerations to produce the final implementa-
tion-ready course design.

STAGE 1: Initial Generation

STAGE 1: Initial Generation

Faculty Input:
* Course Topic
* Leaming Outcomes
+ Constraints

Al Processing
(ChatGPT, etc.)

Draft Output
(Objectives, Outline)

FACULTY JUDGMENT CHECKPOINT 1

[ Evaluation Criteria

¥ Cognitive level appropriate?
¥ Alignment with outcomes?
v Content accuracy?
¥ Citations verified?

STAGE 2: Refinement & Localization

Revision Prompts:
= Local context
* Cultural adaptation
* Specific examples

Al Re-generation ]—b( Revised Content ]

T

FACULTY JUDGMENT CHECKPOINT 2

Quality Assurance:
¥ Cultural appropriateness?
¥ Local relevance?
¥ Student prerequisite alignment?

STAGE 3: Finalization

Faculty Synthesis:
* Professional expertise
* Pedagogical judgment
» Contextual knowledge
+ Ethical considerations

FINAL COURSE DESIGN
(Implementation-Ready)

T

Figure 2 Al-assisted course development workflow

This workflow embodies our central theoretical argument: effective Al integration requires ac-
tive faculty mediation at each stage rather than passive acceptance of Al outputs. The check-
points represent moments where augmented expertise proves indispensable.

Case-based pedagogy represents a cornerstone of entrepreneurship education, yet high-qual-
ity case development has historically been time-intensive, requiring extensive primary data
collection and narrative crafting. GenAl offers innovative solutions for rapid case generation
while raising authenticity questions that require careful theoretical and practical consideration.
Short and Short (2023) demonstrated ChatGPT’s ability to emulate prominent entrepreneurs’
communication styles, successfully generating content mimicking Elon Musk, Indra Nooyi,
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Tony Hsieh, and Lisa Su. Expert review validated stylistic similarity, revealing GenAI’s po-
tential for creating diverse entrepreneurial communication cases, investor pitch simulations,
and business negotiation dialogues.

However, researchers cautioned that Al-generated content, while stylistically accurate, may
lack authentic contextual nuances and non-verbal elements characterizing real situations. This
distinction between stylistic emulation and substantive authenticity represents a critical theo-
retical insight: Al excels at pattern reproduction but struggles with contextual depth and tacit
knowledge embedded in authentic cases. Consequently, such materials better serve introducto-
ry practice exercises rather than replacing in-depth authentic case analysis requiring students
to grapple with genuine complexity and ambiguity.

George-Reyes et al. (2024) provided methodological guidance through quasi-experimental
research integrating ChatGPT into scientific entrepreneurship education via the i4C method:
Identify, Conceive, Invent, and Communicate. Among 105 Ecuadorian graduate students, sig-
nificant improvements in scientific entrepreneurship knowledge acquisition were achieved,
with pre-post test differences statistically significant at p<0.001. This study demonstrated that
Al not only assists narrative script creation but supports real-time feedback and iterative op-
timization in business plan development—embodying our theoretical mechanism of creative
expansion through rapid iteration. Faculty can adapt this framework to develop narratively
engaging entrepreneurship scenario cases by providing Al with industry background, venture
challenges, and key stakeholder information to generate initial case narratives, then applying
pedagogical expertise to refine plot structure, conflict points, and decision dilemmas.

Darnell et al. (2024) emphasized practical application, providing reusable teaching activity
templates such as using large language models to create pros-cons analyses of Lean Startup
versus Design Thinking methodologies. For entrepreneurship faculty, this means rapidly gen-
erating case materials reflecting current market dynamics and industry trends, overcoming
traditional case repositories’ update lags. When emerging technologies such as Web3, block-
chain, or sustainable energy spark entrepreneurial waves, faculty can immediately generate
relevant cases rather than awaiting formal publication.

However, effective case creation using Al requires what this review terms authenticity judg-
ment capacity—the ability to distinguish between surface-level plausibility and genuine au-
thenticity, to identify where Al-generated scenarios oversimplify complex stakeholder dynam-
ics, and to recognize when fabricated elements undermine pedagogical value. This represents
a sophisticated expertise dimension potentially more demanding than creating cases manually,
as faculty must simultaneously evaluate Al output quality while envisioning how students will
engage with materials.

Business simulations and design thinking exercises constitute popular entrepreneurship teach-
ing activities. Silitonga et al. (2024) confirmed through quasi-experimental research that busi-
ness simulation games significantly enhance students’ cognitive and non-cognitive entrepre-
neurial competencies, with Cohen’s d effect sizes ranging 0.62-0.85 representing medium to
large effects, and strengthen entrepreneurial intentions. GenAl can enhance simulation adap-
tivity and personalization in ways traditional systems cannot. Traditional simulation systems
operate on preset rules and parameters, presenting identical scenarios to all students. Al-driven
simulations can dynamically adjust difficulty levels and contextual parameters based on stu-
dents’ decision history, performance, and learning styles—embodying our theoretical mecha-
nism of personalization scaling.
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Faculty might design Al-powered virtual mentor systems providing differentiated hints and
challenges during simulations: introducing more complex market changes or competitive
threats for advanced students, offering more guided prompts and resources for struggling stu-
dents. This adaptive scaffolding can address a persistent challenge in entrepreneurship educa-
tion: accommodating heterogeneous student populations with varying prior business knowl-
edge, risk tolerance, and entrepreneurial experience.

However, Krushinskaia et al. (2024) warned of significant risks. Their study found that 40%
of instructional designers accepted Al suggestions without sufficient adjustment, resulting in
decreased course creativity. This finding indicates faculty must maintain critical thinking when
using Al for activity enhancement, ensuring Al intervention genuinely serves pedagogical
goals rather than oversimplifying learning complexity. The theoretical insight here involves
what this review terms the complexity preservation imperative: GenAl’s tendency toward
pattern-based solutions may inadvertently reduce the productive struggle and ambiguity that
characterize effective entrepreneurship education. Faculty augmented expertise must include
capacity to recognize when Al suggestions, while technically competent, pedagogically under-
mine learning objectives by removing necessary complexity.

For Design Thinking—another core entrepreneurship methodology—GenAl supports multiple
stages: analyzing user interview data to identify key pain points during empathy phase; assist-
ing problem statement refinement for focus and feasibility during definition phase; generating
numerous creative solutions to stimulate divergent thinking during ideation phase; producing
initial concept sketches or interface prototypes during prototyping phase. Wannamakok et al.
(2023) confirmed that Design Thinking-based online learning effectively enhances entrepre-
neurial intention, with peer interaction and guest sharing significantly impacting outcomes.
GenAl can augment these processes without replacing the fundamentally social and collab-
orative nature of effective Design Thinking pedagogy—provided faculty maintain focus on
human interaction as central rather than peripheral to learning.

Assessment design constitutes among faculty work’s most challenging aspects, requiring bal-
ance among validity, reliability, fairness, and feasibility. GenAl demonstrates significant effi-
ciency potential while raising assessment authenticity concerns that require careful theoretical
analysis. Cheng et al. (2024) developed the TreeQuestion system illustrating Al breakthroughs
in objective item generation. Utilizing large language models for automatic multiple-choice
question generation, the system reduced generation time by 95%, achieving 300% assessment
volume increase without compromising rigor. Employing “knowledge tree” architecture en-
sures generated items cover all course content knowledge points, with automatic distractor
quality analysis maintaining item quality.

Research demonstrated effective conceptual learning outcome assessment capability, though
limitations persist in evaluating higher-order cognitive abilities like creative thinking—a crit-
ical concern for entrepreneurship education emphasizing innovation, opportunity recognition,
and adaptive problem-solving. Researchers emphasized that expert oversight remains indis-
pensable for ensuring cognitive objective alignment—faculty must review whether Al-gener-
ated items genuinely measure intended outcomes and contain no ambiguities or cultural bias-
es.

Chiu et al. (2024) conducted a scoping review on how GenAl transforms higher education
assessment, arguing assessment must transform to cultivate students’ self-regulated learning
skills, with responsible learning and academic integrity as core concerns. They recommended
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integrating assessment redesign with Al literacy training in faculty professional development,
while strengthening faculty belief clarification regarding human versus Al assessment roles.
For entrepreneurship faculty, this necessitates reconceptualizing core assessment tasks like
business plan evaluation, entrepreneurial pitch scoring, and reflection report review. Rather
than asking “How can Al grade this assignment?”, the more productive question becomes “How
should we redesign assessments to measure capabilities Al cannot replicate?”—focusing on
higher-order thinking, authentic performance, and situated judgment that require human eval-
uation.

This leads to what Chiu et al. (2024) termed “Al-resistant assessment” concepts, emphasiz-
ing assessment should measure higher-order cognitive abilities and authentic context perfor-
mance. Specific strategies include increasing process assessment weight by requiring students
to document thinking journals and decision processes, which Al cannot forge authentically;
designing tasks based on authentic enterprise engagement requiring first-hand data from inter-
views or field research that Al cannot generate; adopting oral defense formats examining stu-
dents’ deep understanding of and critical reflection on their work through dialogic reasoning
Al cannot replicate; and designing complex synthesis tasks requiring integration of multiple
information sources across modalities where Al limitations persist in multi-modal, cross-con-
textual integration.

Effective assessment development using Al requires what this review terms construct validity
preservation capacity—ensuring that efficiency gains from Al-generated items do not come at
the cost of measuring what we intend to measure. Faculty must develop sophisticated ability
to evaluate whether Al-generated assessments genuinely capture entrepreneurial competencies
such as opportunity recognition, effectual reasoning, resource mobilization, and tolerance for
ambiguity versus merely testing factual recall or surface-level comprehension.

Table 2 GenAl applications in instructional design: efficiency, quality, and faculty judgment

Design L . . . Needed Faculty
. . GenAl Application | Efficiency Gains uality Concerns .
Dimension bp Y Q Y Expertise
. . . Fabricated citations; .
Learning objectives;|Faster design; . Error checking;
Course . . . Western bias; . ;
Outlines; Higher idea . ; Pedagogical alignment;
Development . . . Requires major classroom .
Module design diversity . Local contextualization
adaptation
Scenario writing; Rapid case Lacks contextual nuance; [Authenticity judgment;
. generation;
Case Creation |Stakeholder . . Stereotypes; Cultural competence;
. Supports iterative o . . .
dialogue . Oversimplifies complexity [Narrative design
planning
imulation Personaliz . L .
Simu on ersonda ed Overreliance on Al Maintain cognitive
. personalization; learning paths; . .
Activity . o suggestions; complexity;
. Design Thinking  |Improved . . .
Design Reduced creativity; Ensure alignment with
scaffolds; competency Oversimplified struggle [learning goals
Adaptive difficulty |outcomes P £8 g8
. Weak on higher-order Validate constructs;
MCQ generation; . . . . ey
Assessment . Major time savings;|skills; Calibrate cognitive
Rubrics; A . ..
Development Distractors High item volume |Limited authenticity; levels;
Cultural/language biases |Detect bias

Table 2 synthesizes GenAl applications across instructional design dimensions, specifying ef-
ficiency gains reported in experimental studies, quality considerations documented across re-
search, and required faculty judgment capacities constituting augmented expertise. Critically,
this table illustrates this study central theoretical argument: GenAl enhances faculty instruc-
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tional design capabilities not by replacing expertise but by requiring new forms of sophisticat-
ed judgment mediating between Al capabilities and instructional quality.

Across all four instructional design dimensions, a consistent pattern emerges: Al outputs
function most effectively as starting points requiring expert refinement rather than finished
products. The faculty role shifts from pure content creation to a more complex responsibility
encompassing content generation facilitation, critical evaluation, context-specific adaptation,
and quality assurance. This shift arguably requires higher-level capabilities than traditional
instructional design, as faculty must simultaneously understand Al capabilities and limita-
tions, maintain pedagogical vision, apply domain expertise, and exercise ethical judgment—
embodying augmented expertise as integration of technological, pedagogical, content, and
ethical knowledge dimensions consistent with AI-TPACK framework (Celik, 2023; Wang et
al., 2024).

4. GenAl Enhancement of Pedagogical Competencies

Beyond instructional design efficiency, GenAl fundamentally enhances faculty pedagogical
competencies—teaching innovation capacity, personalization capability, and reflective prac-
tice—transforming how faculty conceptualize and enact their professional roles.

4.1 Teaching innovation capacity: expanding pedagogical possibilities

Teaching innovation capacity reflects faculty ability to continuously improve methods, devel-
op novel activities, and integrate frontier knowledge. Bell and Bell (2023) noted that Al tools
enable faculty to rapidly acquire and integrate cross-domain knowledge, overcoming individu-
al experience limitations. For many entrepreneurship faculty whose professional backgrounds
may be confined to specific industries or functional areas, yet entrepreneurship education
demands multi-faceted knowledge spanning technology, markets, finance, and operations, Al
serves as a “knowledge bridge” facilitating rapid familiarization with unfamiliar domains’
foundational knowledge.

Lim et al. (2023) employed paradox theory to reconcile educational tensions surrounding Ge-
nAl, proposing a framework positioning Al as transformative resource coexisting with educa-
tors. This theoretical perspective helps faculty transcend binary thinking (complete embrace
versus complete resistance), exploring organic integration models combining Al with tradi-
tional teaching methods.

Neergard and Roald (2025) revealed that many faculty position themselves as “entrepreneur-
ship outsiders,” perceiving themselves as lacking entrepreneurship teaching capability. Ge-
nAl tools can help such faculty bridge knowledge gaps by accessing entrepreneurship cases,
industry trends, and teaching resources. However, Ding et al. (2024) demonstrated that case-
based Al professional development proves more effective than abstract technical training, with
ill-structured problems promoting superior knowledge application, though model cases should
precede ill-structured problem-solving.

4.2 Personalization capacity: scaling individualized instruction

Personalized instruction represents a core educational technology goal. Ali et al. (2025) sys-
tematically reviewed confirming Al significantly optimizes educational outcomes through cus-
tomized content and feedback, with adaptive learning systems enhancing student engagement.
For entrepreneurship faculty, this enables differentiated learning paths based on students’ en-
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trepreneurial interest domains, learning styles, and competency levels.

Chen et al. (2024) identified four primary Al application domains: personalized and adaptive
instruction, simulation-based entrepreneurship training, ethical and psychological concerns,
and ecosystem integration through intelligent systems, providing a clear roadmap for devel-
oping personalization capacity. Faculty can utilize Al to analyze students’ business plan drafts
for targeted improvement suggestions; generate customized case materials based on students’
industry interests; design modular content adapting to different learning paces.

However, achieving genuinely effective personalized instruction requires faculty to possess
four critical competencies: (1) Data literacy—interpreting Al-provided learning analytics data
to identify authentic needs beyond surface characteristics; (2) Pedagogical knowledge—un-
derstanding different personalization strategies’ (content differentiation, process differentia-
tion, product differentiation) appropriate contexts; (3) Technical integration capability—con-
figuring and adjusting Al system parameters for outputs aligned with pedagogical objectives;
(4) Humanistic care—recognizing that not all student needs can be met through technological
means, with certain situations requiring irreplaceable face-to-face teacher-student interaction.

Mulaudzi and Hamilton (2025) explored AI’s role in personalized learning from teacher per-
spective, finding attitudes ranging from skepticism to cautious optimism, with initially nega-
tive attitudes often transforming into recognition of Al brainstorming utility following direct
value experience. This finding carries important implications for training programs: progres-
sive exposure and guided practice should help faculty overcome initial concerns while sharing
appropriate Al integration success cases.

4.3 Reflective practice capacity: evidence-based professional growth

Reflective practice constitutes a core dimension of teacher professional development. Yik et
al. (2023) distinguished three reflection levels: surface reflection (descriptive event record-
ing), pedagogical reflection (analyzing relationships between teaching strategies and learning
outcomes), and critical reflection (examining one’s teaching beliefs and values). Research
demonstrated that technology-driven methods (video analysis, blog writing, online discussion)
can support reflection activities across levels, with GenAl providing novel reflection tools—
faculty can use Al to analyze teaching video transcript texts, obtaining insights regarding
questioning strategies, feedback patterns, and classroom interaction.

Li and Walsh (2023) demonstrated how Video-Enhanced Observation (VEO) supports dialog-
ic reflection, proving reflective practice develops progressively over time with evidence-based
reflection playing crucial roles in cognitive and practice development. GenAl can enhance this
process: through natural language processing analysis of classroom dialogue, Al can identify
teachers’ question type distributions (closed versus open questions), wait time patterns, differ-
ential attention across students. These quantitative data provide faculty a “mirror” for reflec-
tion, helping discover previously unrecognized teaching patterns.

Mai et al. (2024) employed Biggs’ Presage-Process-Product (3P) model to systematically re-
view ChatGPT applications, identifying 13 advantages and 10 disadvantages. This structured
analytical framework can be applied by faculty for reflecting on their own Al integration
practices—reflecting on how Al assists course material development in presage stage, how Al
supports personalized instruction in process stage, how Al affects learning outcomes and aca-
demic integrity in product stage.
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TEACHING EXPERIENCE

+ Classroom instruction
* Student interaction
* Activity delivery

DATA COLLECTION

AI-POWERED ANALYTICS

* Transcript Analysis
* Interaction Pattern ID
* Question Type Classification
* Feedback Pattern Analysis

REFLECTION LEVELS

Level 2: PEDAGOGICAL REFLECTION
"Why did it happen?" - Analyzing strategy-outcome relationships

r NE N

Level 1: SURFACE REFLECTION
"What happened?" - Descriptive account of teaching events

Level 3: CRITICAL REFLECTION
"What beliefs underlie my practice?” - Examining assumptions

ACTION PLANNING

PRACTICE IMPROVEMENT
* Modified Strategies
* New Approaches
*» Refined Techniques
* Enhanced Awareness

NEXT TEACHING EXPERIENCE (Continuous Cycle)

Figure 3 GenAl-enhanced reflective practice cycle for faculty development

5. Challenges and Strategic Responses

Despite GenAl’s transformative potential, entrepreneurship faculty encounter multiple chal-
lenges in integration, spanning academic integrity concerns, ethical considerations, digital
inequities, and professional development deficits. Addressing these challenges requires coor-
dinated efforts across policy, institutional, and individual levels.

5.1 Academic integrity and assessment authenticity

When students can readily use Al to generate business plans and case analyses, traditional as-
sessment methods face fundamental validity challenges. Ratten and Jones (2023) emphasized
ChatGPT’s transformative capability in changing assessment implementation and grading,
necessitating urgent policies regarding ChatGPT and subsequent GenAl. However, policy for-
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mulation faces dilemmas: complete Al prohibition proves both unrealistic (difficult to monitor
effectively) and unreasonable (depriving students of learning future professional tools); com-
plete permission may foster over-reliance, hindering authentic capability development.

More viable strategies involve assessment task redesign rendering them less amenable to
complete Al replacement. Chiu et al. (2024) proposed “Al-resistant assessment” concepts,
emphasizing assessment should measure higher-order cognitive abilities and authentic con-
text performance. Specific strategies include: increasing process assessment weight, requiring
students to document thinking journals and decision processes (Al cannot forge cognitive
processes); designing tasks based on authentic enterprise interviews or field research, requir-
ing first-hand data submission (Al cannot generate original field data); adopting oral defense
formats examining students’ deep understanding of and critical reflection on Al-generated
content; designing complex tasks requiring synthesis of multiple information sources (Al lim-
itations persist in multi-modal, cross-contextual information integration).

5.2 Ethical considerations and digital equity

Ethical considerations permeate Al teaching applications. Celik (2023) demonstrated ethi-
cal evaluation capability constitutes an indispensable component of teachers’ Al integration
knowledge. Hodges and Kirschner (2024) warned that Al-driven systems, without careful
monitoring, may amplify existing inequalities. Bolick and da Silva (2024) found 28% of Al
image outputs perpetuated stereotypes, such as over-representing white males when generat-
ing “successful entrepreneur” images.

Digital divides constitute another ethical challenge. Though GenAl tools claim universal
accessibility, actual usage effectiveness depends heavily on users’ digital literacy, English
proficiency, and high-quality network access. Acosta-Enriquez et al. (2024) found knowledge
deficiency and distrust constitute primary Al adoption obstacles. For students from education-
ally under-resourced backgrounds, they may lack prerequisite knowledge and skills for eftec-
tive Al tool use, placing them at greater disadvantage in Al-enhanced teaching environments.
Faculty must recognize this digital inequality and adopt measures narrowing gaps, such as
providing Al tool usage foundational training, designing alternative learning paths not entirely
dependent on Al ensuring assessment standards are fair to all students.

5.3 Faculty training deficits and professional development needs

Current most severe challenge is critically insufficient faculty training. Chen et al. (2024)
revealed research imbalance—only 35% of studies explore Al for teacher professional devel-
opment, reflecting policymakers’ and educational institutions’ insufficient attention to teach-
er-side needs. Many faculty are thrust to “Al integration” frontlines without adequate training,
facing technical operation challenges, managing student Al usage pedagogical issues, and
contemplating AI’s deep pedagogical implications.

Mah and Grof3 (2024) found 78.5% of faculty expressed interest in Al teaching professional
development, yet existing training programs manifest three problems: (1) overemphasizing
technical operations (how to use) while neglecting pedagogical integration (how to teach with)
and critical reflection (when and why to use); (2) adopting “one-size-fits-all” training models
failing to accommodate different disciplines’ and teaching contexts’ differential needs; (3)
lacking continuity support, with faculty lacking ongoing practice, feedback, and improvement
mechanisms after initial training.
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Future faculty professional development programs should adopt these strategies: First, employ
differentiated training models, providing customized support based on faculty Al familiarity,
disciplinary backgrounds, and teaching contexts. Ding et al. (2024) demonstrated case-based
Al professional development proves more effective than abstract technical training because
cases exhibit concrete situations and decision processes for Al integration. Second, establish
“community of practice” mechanisms supporting peer learning and experience sharing among
faculty. Yang and Stefaniak (2025) revealed faculty attitudes became more positive and usage
strategies more mature following Al integration experience exchanges with colleagues. Third,
provide continuous technical and pedagogical support rather than one-off workshops. Kumar
et al. (2024) noted instructional designers play critical bridging roles in faculty Al integration
processes, yet many institutions lack such professionals, leaving faculty without assistance
channels when encountering problems. Figure 4 presents a comprehensive framework for ad-
dressing GenAl integration challenges through multi-level strategies.

POLICY LEVEL

* Invest in systematic faculty development infrastructure
+ Establish national Al in education guidelines
* Fund research on long-term impacts and ethical implications

Y

PROGRAM LEVEL

* Design differentiated training addressing four faculty profiles
* Integrate Al ethics into teacher education curricula
* Provide discipline-specific (entrepreneurship) training modules
+ Establish ongoing support beyond one-off workshops

Y

INDIVIDUAL LEVEL

* Develop AI-TPACK competencies through systematic learning
* Engage in reflective practice using Al analytics
* Participate in peer networks for experience sharing
+ Maintain critical stance toward Al capabilities/limitations

Figure 4 Multi-level strategies for addressing GenAl integration challenges

6. Discussion

This review’s primary theoretical contribution lies in systematically articulating GenAl’s par-
adigm shift from “teaching tool” to “capacity development mediator.” Traditional educational
technology research typically focuses on technology features’ direct impacts on learning out-
comes (Chiu et al., 2024), whereas this review reveals a more complex process: GenAl tools,
through restructuring faculty workflows, cognitive processes, and professional practices, in-
directly foster systematic enhancement of instructional design capabilities and pedagogical
competencies.

The AI-TPACK framework evolution (Celik, 2023; Wang et al., 2024) provides theoretical
foundations for understanding this process, yet this review further indicates that entrepre-
neurship education field’s Al integration exhibits distinctiveness. Entrepreneurship teaching
emphasizes uncertainty management, opportunity identification, and action orientation (Fox et
al., 2024), creating tension with Al tools’ strengths in pattern recognition and structured task
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processing. Consequently, entrepreneurship faculty Al capacity development cannot simply
adopt generic educational technology frameworks but requires establishing discipline-specific
theoretical models. This study proposed “instructional design capacity-pedagogical competen-
cies” dual-dimensional analytical framework represents an initial response to this theoretical

gap.

Moreover, this study analysis challenges the common assumption that efficiency gains auto-
matically translate to quality improvements. While GenAl reduces course planning time by
65% and assessment generation by 95%, 78% of outputs require substantial adaptation (Hu
et al., 2024) and 40% accept Al suggestions without adjustment leads to decreased creativity
(Krushinskaia et al., 2024). These findings underscore that efficiency must be coupled with
enhanced professional judgment—a sophisticated capacity requiring intentional development
through systematic training and reflective practice.

This study identification of four distinct faculty profiles (Mah & Grof3, 2024)—optimistic,
critical, critically-reflective, neutral—carries profound practical implications. The finding that
78.5% express professional development interest despite attitudinal differences suggests that
resistance often stems from insufficient understanding or concerns about pedagogical fit rather
than fundamental opposition to technology. This insight shifts the professional development
challenge from “convincing skeptics” to “addressing heterogeneous needs.”

For optimistic faculty, advanced application training exploring innovative integration models
proves most valuable. For critical faculty, case-based workshops demonstrating concrete edu-
cational value and addressing specific concerns (e.g., academic integrity, student dependency)
may prove persuasive. For critically-reflective faculty, peer learning platforms facilitating
experience exchange and rational discourse support their balanced perspective. This differen-
tiated approach aligns with adult learning theory principles emphasizing relevance, autonomy,
and experiential foundations.

The emphasis on reflective practice (Yik et al., 2023; Li & Walsh, 2023) as central to Al-era
faculty development represents another key practical contribution. Al tools can provide teach-
ing practice “data mirrors,” but translating data into insights and insights into action improve-
ments requires active faculty reflection and professional judgment. Professional development
programs should integrate technical training with reflective practice workshops, helping facul-
ty establish “use Al-analyze data-reflect and improve” continuous development cycles.

This conceptual literature review approach affords advantages in systematically surveying
research landscapes yet manifests clear limitations. First, existing literature predominantly
comprises conceptual discussions or short-term intervention studies, lacking longitudinal re-
search tracking faculty Al capacity development trajectories. Future research should employ
mixed-methods designs combining quantitative tracking (e.g., periodic AI-TPACK scale mea-
surements) with qualitative depth description (e.g., in-depth interviews revealing teacher ex-
periences), unveiling capacity development dynamic processes and critical turning points.

Second, reviewed studies derive primarily from high-income Western countries, with extreme-
ly scarce research on developing countries and non-English nations. Al tool accessibility,
educational cultural differences, and digital infrastructure may significantly influence Al inte-
gration effects and challenges. Chen et al. (2024) similarly identified this research gap. Future
research should strengthen cross-cultural, cross-contextual comparative research, exploring
GenAl-enabled teaching’s universal principles and localization strategies.
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Third, current research predominantly focuses on individual faculty capacity development
while neglecting organizational and institutional level influencing factors. Kumar et al. (2024)
noted instructional designers’ bridging roles in Al integration, yet many institutions lack such
professional support. Future research should examine faculty Al capacity development from
ecosystem perspectives, analyzing multi-level factor interactions including institutional poli-
cies, technical support, peer networks, and disciplinary cultures.

Fourth, this study review acknowledges citation limitations. While this study prioritized
peer-reviewed sources, some citations reflect secondary rather than primary sources due to
access constraints, and publication lag means cutting-edge 2025 developments may be under-
represented. Future systematic reviews should employ comprehensive database searches with
explicit inclusion/exclusion criteria and quality appraisal protocols.

A critical yet frequently overlooked issue this review reveals: GenAl-enabled teaching’s ethi-
cal dimensions should not merely be viewed as “risks requiring avoidance” but must become
core components of faculty professional capacity. Celik (2023) incorporated ethical evaluation
capability into Intelligent-TPACK framework, yet current teacher training often marginalizes
ethical issues to “precaution checklists.”

Authentic ethical capacity development requires faculty to identify three ethical problem lev-
els: technical level (e.g., Al hallucinations, data privacy), pedagogical level (e.g., assessment
fairness, academic integrity), and societal level (e.g., algorithmic bias, digital divide). Bol-
ick and da Silva (2024) found 28% of Al image outputs perpetuate stereotypes; Hodges and
Kirschner (2024) warned Al may amplify inequalities. These findings remind us that entrepre-
neurship education faculty, as future business leaders’ cultivators, bear responsibility for help-
ing students establish technological ethical consciousness and social responsibility awareness.

This requires teacher training to not only transmit technical operation skills but cultivate “crit-
ical technology consciousness”—understanding technology as non-neutral tools embedded
with power relations and value orientations constituting social products. Entrepreneurship
faculty should guide students thinking: In Al-driven entrepreneurial practice, how to balance
efficiency with equity, innovation with responsibility, commercial value with social value?

Looking forward, GenAl’s role in entrepreneurship education will evolve from “auxiliary
tool” to “collaborative partner.” Fox et al. (2024) proposed AIEE framework presaging this
trend: relationships among Al, faculty, and students will become more dynamic with increas-
ingly blurred role boundaries. This necessitates reconsidering entrepreneurship education’s
essential objectives.

Bell and Bell (2023) distinguished three entrepreneurship education paradigms: teaching
about entrepreneurship (knowledge transmission), teaching for entrepreneurship (capability
cultivation), and teaching through entrepreneurship (experiential learning). Al tools impact the
first paradigm most (because knowledge transmission is readily automated), yet in latter two
paradigms, Al may conversely become powerful tools for reinforcing experiential learning
and cultivating entrepreneurial thinking. Future entrepreneurship education may manifest “hu-
man-Al co-creation” forms: faculty design authentic entrepreneurial challenges, Al provides
real-time data and feedback, students learn decision-making and action in dynamic contexts.

However, realizing this vision requires overcoming current systemic obstacles. Policymak-
ers need to invest in teacher professional development infrastructure rather than merely de-
manding faculty “embrace Al.” Educational institutions need to establish cultures supporting
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innovation and error tolerance, allowing faculty to experiment and learn in Al integration.
Technology developers need to deeply collaborate with educators, developing tools genuinely
serving pedagogical objectives rather than pursuing technological showmanship. Researchers
need to continuously track Al’s long-term impacts on faculty capabilities, student learning,
and entrepreneurial ecosystems, providing evidence-based foundations for policymaking and
practice.

7. Critical Reflection

While this review identifies GenAl’s potential benefits, we must critically examine potential
hidden costs that current enthusiasm may obscure.

First, the efficiency narrative risks de-skilling faculty over time. If instructors increasingly
rely on Al for course design, their tacit design knowledge—developed through years of itera-
tive refinement—may atrophy. Carr’s (2014) “automation paradox” warns that as systems be-
come more automated, operators’ skills deteriorate precisely when expert intervention is most
needed during system failures. For entrepreneurship faculty, this could manifest as diminished
ability to create compelling cases or design activities when Al tools are unavailable or inap-
propriate.

Second, Al integration may amplify existing inequalities between well-resourced and un-
der-resourced institutions. Effective GenAl use requires not just technology access but signif-
icant professional development infrastructure, instructional design support, and time for ex-
perimentation—resources disproportionately available at elite universities. This could widen
quality gaps in entrepreneurship education rather than democratizing access to high-quality
pedagogical resources.

Third, the emphasis on Al-assisted efficiency may inadvertently shift faculty attention from
relational dimensions of teaching—mentor-student bonds, empathetic guidance through entre-
preneurial setbacks, embodied modeling of entrepreneurial identity—toward optimizing con-
tent delivery. Entrepreneurship education’s transformative power often derives from affective
and relational elements that resist quantification or automation (Neck & Corbett, 2018).

Fourth, widespread Al adoption may produce pedagogical homogenization. If faculty globally
use similar Al tools trained on similar datasets, entrepreneurship education may lose valuable
diversity in pedagogical approaches, cultural perspectives, and local contextualization that
currently enriches the field.

These concerns do not invalidate GenAlI’s potential value but underscore that integration deci-
sions involve value trade-offs rather than purely technical optimizations. Future research must
track these potential negative consequences alongside efficiency gains.

8. Conclusion

Generative artificial intelligence presents entrepreneurship education faculty with both unprec-
edented opportunities and significant challenges. This review developed a conceptual frame-
work positioning GenAl not as a simple efficiency tool but as a mediator of faculty capacity
development, operating through three mechanisms: efficiency amplification, creative expan-
sion, and quality mediation. However, each mechanism’s success depends fundamentally on
faculty augmented expertise—the sophisticated integration of domain knowledge, pedagogical
judgment, and Al literacy. This study analysis yields a central theoretical insight: effective Al
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integration paradoxically requires higher-level skills than Al replacement might suggest, po-
tentially widening rather than narrowing faculty capability gaps. This challenges assumptions
underlying many institutional Al adoption initiatives and underscores the need for substantial,
sustained investment in faculty professional development. Moving forward, entrepreneurship
education must navigate tensions between Al’s potential and its limitations, between efficien-
cy gains and quality preservation, between standardization pressures and contextualization
requirements. Success requires not passive technology acceptance but active shaping of tech-
nology-pedagogy relationships, ensuring Al genuinely serves the fundamental objective of
cultivating future entrepreneurs with innovative thinking, social responsibility, and critical
consciousness. The path forward demands multi-stakeholder coordination: policymakers in-
vesting in faculty development infrastructure, institutions establishing supportive cultures for
experimentation, technology developers collaborating deeply with educators, and researchers
tracking long-term impacts. Only through such coordinated efforts can entrepreneurship edu-
cation harness AI’s transformative potential while mitigating its risks.
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