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Background: Artificial intelligence (AI), particularly 
generative AI (GenAI), is fundamentally transforming 
dental education by enabling highly personalized learning 
and refining clinical decision-making. However, the rapid 
adoption of tools like ChatGPT has outpaced the 
establishment of formal educational guidelines, thereby 
introducing novel ethical and practical concerns. 
Method: A comprehensive narrative review was 
conducted, synthesizing current literature and authoritative 
reviews published since 2020, with a focus on the 
integration of GenAI integration in dental education. 
Additional sources were identified from key 
bibliographies. This review critically evaluates the impacts, 
challenges, and optimal strategies for incorporating AI 
across undergraduate and postgraduate dental curricula. 
Results: AI tools, especially GenAI, are increasingly being 
integrated into teaching, learning, and assessment. 
Documented benefits include personalized feedback, 
realistic clinical case simulations, and improved diagnostic 
reasoning. These technologies promote educational 
efficiency, pedagogical innovation, and student engagement. 
However, significant risks remain, including threats to 
academic integrity (e.g., AI-generated assignments), 
algorithmic bias, and data privacy issues. Most dental 
institutions currently lack discipline-specific AI policies, 
though broader university and global guidelines emphasize 
ethical use, transparency, and critical thinking. Successful 
integration depends on comprehensive faculty development, 
clear ethical frameworks, and student literacy regarding the 
capabilities and limitations of AI. 
Conclusion: The integration of AI and GenAI into dental 
education not only offers transformative potential but also 
introduces unique challenges. Proactive curriculum 
development and institutional policies are essential to 
harness these technologies effectively while upholding 
academic integrity and ethical standards. 
Keywords: Artificial Intelligence, Generative AI, Dental 
Education, Curriculum, Ethics, ChatGPT, Guidelines  

(، با GenAIمولد ) ی هوش مصنوع ژهی (، به وAI)ی هوش مصنوعزمینه و هدف: 
اساس  ،ی ن یبال ی ری گ میو بهبود تصم شدهی سازی شخص ی ر یادگ یفراهم آوردن امکان 
مانند  یی ابزارها  عیسر  رشیحال، پذ  نی را متحول کرده است. با ا ی آموزش دندانپزشک

ChatGPT یها ی گرفته و نگران  ی شیپ ی رسم ی آموزش  یها دستورالعمل نی، از تدو 
 را به وجود آورده است. یدیجد ی و عمل ی اخلاق

متون و مراجع معتبر منتشر شده از سال  بی با ترک  یی مرور جامع روا کیروش: 
انجام  ی مولد در آموزش دندانپزشک  ی هوش مصنوع قی به بعد، با تمرکز بر تلف ۲۰۲۰

 ی بررس  نی شدند. ا  یی شناسا  ی دی کل ی های شناسکتاب قیاز طر  زی ن ی شتر یشد. منابع ب 
گنجاندن هوش  یبرا نه یبه ی اها و راهبرده چالش رات،یتأث ی انتقاد ی ابیبه ارز

 ی ل ی تکم  لاتیدر مقاطع دکترا و تحص ی دندانپزشک ی درس  ی هادر برنامه ی صنوعم
 . پردازدی م

و  سی تدر  یها در روش ینوآور  ،ی آموزش یی کارا ی هوش مصنوع یابزارهاها: یافته
 ی همچنان باق  ی . اما، خطرات قابل توجه کنندی م تی را تقو ان ی مشارکت دانشجو

شده توسط هوش  د یتول  فی )مانند تکال ی صداقت علم هیعل  داتیاست، از جمله: تهد 
. در حال ها اده د ی خصوص میو مسائل مربوط به حر  ی تمیالگور  یری(، سوگ ی مصنوع

در مورد  یا خاص رشته ی هااستیفاقد س ی مؤسسات دندانپزشک شتریحاضر، ب
بر  ی و جهان  ی تر دانشگاه گسترده ی هاهستند، اگرچه دستورالعمل ی هوش مصنوع

دارند. ادغام موفق به توسعه جامع  دیتأک  ی و تفکر انتقاد  تی شفاف ،ی اخلاق استفاده
و  هایی در مورد توانا ان یسواد دانشجو وروشن  ی اخلاق یها چارچوب د،یاسات

 دارد. ی بستگ  ی هوش مصنوع یها ت یمحدود
مولد، در  ی و به طور خاص هوش مصنوع ،ی ادغام هوش مصنوعنتیجه گیری: 

را  ی فرد منحصربه  ی هادارد، اما چالش ی ن یآفر تحول لی پتانس ی آموزش دندانپزشک
 یبرا  ی سازمان  ی هااستیو س ی درس ی هافعال برنامه نی . تدوآورد ی به همراه م زین

 یانداردها و است ی ضمن حفظ صداقت علم ها،یفناور نیمؤثر از ا یبردار بهره
 است.  یضرور ،ی اخلاق

، ی آموزش دندانپزشک  ،مولد  ی هوش مصنوع ،ی هوش مصنوعواژه های کلیدی: 
 ها دستورالعمل، ی تی پی جچت ،اخلاق ، ی برنامه درس

 

 

 یذات  ی، انتہائAI (GenAI) ویٹی(، خاص طور پر جنرAIذہانت ) یمصنوع پس منظر:
طور  یادیکو بن میتعل یکو بہتر بنا کر دانتوں ک یساز  صلہ یف یاور طب کھنےیس یک تینوع

 یم یتعل یسے اپنانے نے رسم یزیٹولز کو ت سےیج ChatGPTہے۔ تاہم،  یکر رہ لیپر تبد
خدشات کو  یاور عمل یاس طرح نئے اخلاق ے،ہ ایکو ا گے بڑھا د امیرہنما خطوط کے ق

 ہے۔ ایمتعارف کرا
یقہ: انضمام کے انضمام پر توجہ مرکوز کرتے ہوئے،  GenAI ںیم شنیجوکیا نٹلیڈ طر
 کی کرتے ہوئے، ا بیترک یسے شائع ہونے والے موجودہ ادب اور مستند جائزوں ک 2020
 ہ ی۔ یگئ یک ینشاندہ یذرائع ک یسے اضاف اتیکتاب یدی۔ کلایگ ایکا جائزہ ل ہ یانیجامع ب

کو شامل کرنے کے اثرات،  AI ںینصاب م نٹلیڈ ٹیجویاور پوسٹ گر ٹیجویجائزہ انڈرگر
 ہے۔ تایجائزہ ل یدیکا تنق وںیحکمت عمل نیاور بہتر لنجزیچ

سے  یز ی ت  ںیم صیاور تشخ کھنے،یس س،ی، تدر GenAIٹولز، خاص طور پر  AI نتائج:
 سی ک  کلینیپسندانہ کل قتیرائے، حق یذات ںیفوائد م یزی۔ دستاوںیمربوط ہو رہے ہ

 ،ی کارکردگ  یمیتعل زیکنالوجیٹ ہ ی۔ ںیاستدلال شامل ہ یصیاور بہتر تشخ شنز،یلیسم
۔ تاہم، اہم خطرات ںیہ یتیکو فروغ د تیمصروف یاور طالب علم ک یجدت طراز  یسیتدر 
کردہ اسائنمنٹس(،  ار یسے ت AIکو خطرات )مثلاً،  تیسالم یمیبشمول تعل ں،یہ یباق

اس  ںیتر دانتوں کے اداروں م ادہیکے مسائل۔ ز  یرازدار  یک ٹایالگورتھمک تعصب، اور ڈ
تر  عیکا فقدان ہے، حالانکہ وس وںیسیپال AIوقت نظم و ضبط سے متعلق مخصوص 

 تےیسوچ پر زور د یدیاور تنق تیاستعمال، شفاف یرہنما اصول اخلاق یاور عالم یورسٹیونی
ورک، اور  میفر یواضح اخلاق لپمنٹ،یڈو یکلٹیانضمام کا انحصار جامع ف ابی۔ کامںیہ

AI پر ہے۔ یخواندگ یاور حدود کے حوالے سے طلباء ک توںیصلاح یک 
 تی صلاح یک یلیکا انضمام نہ صرف تبد GenAIاور  AI ںیم میتعل یدانتوں ک :نتیجہ

 یاور اخلاق تیسالم یمیتعارف کرتا ہے۔ تعل یکا بھ لنجوںیفراہم کرتا ہے بلکہ منفرد چ
 ےی سے استعمال کرنے کے ل  قےیکو مؤثر طر زیکنالوجیکو برقرار رکھتے ہوئے ان ٹ اراتیمع

 ۔ںیہ یضرور  اںیسیپال یاتاور ادارہ ج یترق یفعال نصاب ک
 یج ٹیچ اتینصاب; اخلاق م؛یتعل ی؛ دانتوں کAI ٹویذہانت؛ جنر یمصنوع کلیدی الفاظ:

رہنما اصول ؛یٹ یپ

مصنوع  ریثأت مصنوع  یهوش  در رشته    یو هوش  برآموزش  مولد 

 یدندانپزشک
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The rapid evolution of artificial intelligence (AI) is 

fundamentally reshaping healthcare education, and 

dental training finds itself at the forefront of this 

transformative movement (1). Over the past decade, 

foundational advancements in digital technology 

including computer-aided design, three-

dimensional imaging, and high-fidelity simulation 

have established the necessary infrastructure for 

integrating more sophisticated AI systems in both 

preclinical and clinical dental education (2). 

A pivotal development in recent years has been the 

emergence and widespread integration of 

generative AI, including large language models 

(LLMs) such as ChatGPT (3). These tools represent 

a significant advancement beyond traditional 

discriminative artificial intelligence, which 

primarily serves classification and pattern 

recognition tasks such as detecting caries on 

radiographs. In contrast, GenAI can create novel 

and realistic content including texts, images, and 

interactive patient simulations, thereby enabling 

dynamic, adaptive, and highly personalized 

educational experiences (4). 

The potential applications of generative artificial 

intelligence in dental education are already 

becoming evident across several critical domains. 

Regarding personalized learning, AI-driven 

systems can tailor educational content to individual 

student needs and learning paces, thereby 

facilitating a shift toward competency-based 

education (5). In the realm of enhanced clinical 

simulation, generative models can create realistic 

virtual patient scenarios, provide automated 

feedback, and support clinical decision-making, 

effectively bridging the gap between theoretical 

knowledge and practical application (3). For 

research and academic writing, generative artificial 

intelligence tools can assist with literature reviews, 

proposal drafting, and data analysis, accelerating 

research workflows while simultaneously sparking 

new debates around authorship and integrity (5). 

Concerning assessment and feedback, automated 

essay scoring systems, chatbots, and AI-powered 

formative assessment tools can deliver timely and 

individualized feedback, thereby promoting self -

directed learning. Finally, in communication and 

professional skills, AI-powered conversational 

tools can simulate patient interactions, allowing 

students to safely develop and refine interpersonal 

and counseling skills (6). 

The COVID-19 pandemic served as a catalyst that 

accelerated the adoption of virtual and AI -

supported learning modalities, thereby exposing 

both the vast opportunities and inherent challenges 

of  this digital transformation (7). However, a 

significant gap persists as most dental educators and 

students receive minimal or no formal training in 

using AI utilization. This lack of preparedness can 

hinder critical evaluation of AI-generated content 

and the ethical, responsible application of these 

powerful tools in both education and clinical 

settings (8). 

Significant challenges, particularly those of an 

ethical nature, remain la rgely unaddressed. These 

concerns include issues of algorithmic bias, data 

privacy, and academic integrity, as GenAI blurs the 

distinction between original student contribution 

and AI-assisted creation. At the global level, there 

exists a notable absence of discipline-specific 

guidelines or formal institutional policies governing 

the use of GenAI in dental education, even as its 

presence becomes increasingly unavoidable (5). 

In response to this evolving landscape, this 

narrative review aims to provide a comprehensive 

synthesis of the current and potential impact of AI 

in dental education. It will critically examine key 

benefits, challenges, and evidence-based strategies 

for integrating AI into dental curricula. 

Furthermore, the review will analyze existing 

global and institutional guidelines, identifying 

specific gaps relevant to dental education, and will 

conclude with practical recommendations for 

educators, curriculum planners, and policymakers 

on adapting to the era of AI-powered education. 

This narrative review was designed to offer a 

comprehensive, contemporary, and critical 

synthesis of existing literature concerning the 

integration and impact of artificial intelligence (AI), 

with a particular focus on generative artificial 

intelligence (GenAI), within both undergraduate 

and postgraduate dental education.  

A systematic search was conducted from January 

2020 to July 2025 across PubMed/MEDLINE, 

Scopus, Web of Science, and Google Scholar 

databases, initially identifying approximately 527 

articles relevant to artificial intelligence (AI) and 

generative artificial intelligence (GenAI) 

applications in dental education. After a 

preliminary screening of titles and abstracts by two 

independent reviewers, 31 studies were found to 

meet the inclusion criteria. Additionally, a  manual 

review of references from two recent 

comprehensive reviews identified 2 foundational 

studies published prior to 2020, considered 

essential for context. In total, 33 peer-reviewed 

studies and authoritative documents were 

ultimately included and synthesized in this 

narrative review. The search strategy incorporated 

terms related to general AI ("artificial intelligence," 

"AI," "machine learning," "deep learning," "dental 

informatics") and specific GenAI technologies 

("generative AI," "large language model," "LLM," 

"ChatGPT," "DALL-E," "Midjourney"). These 

terms were combined using Boolean operators with 

keywords reflecting educational contexts ("dental 

education," "dentistry curriculum," "teaching," 
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"assessment," "clinical simulation," "student 

learning," "faculty development") to ensure 

maximum sensitivity and specificity in retrieving 

relevant studies. 

The review's inclusion criteria prioritized peer-

reviewed articles, systematic or scoping reviews, 

narrative reviews, empirical research, conference 

papers, guidelines, and policy documents published 

from January 2020 to July 2025. Both English and 

non-English language publications were 

considered; non-English articles were included if an 

English abstract or summary was a vailable. 

Foundational works predating 2020 were also 

reviewed if they were widely cited or deemed 

essential for contextual understanding. 

A subsequent stage involved a manual review of the 

reference lists from two recently published and 

highly relevant reviews (1, 5). This process aimed 

to uncover additional primary studies, policy 

papers, and authoritative reports that might not have 

been captured in the initial electronic database 

searches. Where feasible, primary source 

documents referenced within these reviews were 

traced and evaluated for eligibility and relevance. 

Articles were included if they addressed the 

integration, implementation, impact, challenges, 

perceptions, or policy aspects of AI or GenAI 

within dental education. Articles exclusively 

focused on clinical applications of AI without 

educational relevance were excluded. 

The study selection process commenced with an 

initial review of titles and abstracts to ascertain 

potential relevance, followed by the retrieval and 

in-depth reading of full texts for studies meeting the 

inclusion criteria. To enhance reliability, at least 

two reviewers independently assessed each article 

for inclusion, resolving any disagreements through 

discussion and consensus. For non-English articles, 

translation support was utilized as necessary to 

extract critical data. Policy documents and 

guidelines were analyzed with specific attention to 

their scope (institutional, national, or international), 

intended audience, stated principles or rules, and 

thematic content such as academic integrity, 

transparency, equity, and ethical AI use. 

Findings were clustered into major domains 

pertinent to dental education: the types and roles of 

AI/GenAI, documented benefits and transformative 

impacts, identified risks and challenges (including 

ethical, legal, and practical considerations), 

approaches to curriculum integration, institutional 

and global guidance, and projections for future 

trends. Where possible, findings from disparate 

studies addressing similar issues were compared, 

and areas of consensus or divergence were 

highlighted. Emphasis was placed on evidence 

derived from recent, high-impact reviews and 

empirical studies, as well as authoritative 

statements from academic institutions and 

international organizations. This narrative review, 

therefore, provides a rigorous and transparent 

qualitative synthesis of current knowledge, 

challenges, and best practices for integrating AI 

into dental education, with the aim of supporting 

evidence-informed curriculum innovation and 

responsible educational policy development. 

The integration of AI in dental education now 

encompasses both traditional (discriminative) AI 

and the emerging paradigm of generative AI. AI has 

been predominantly utilized for classification tasks, 

including radiographic interpretation, caries 

detection, and predicting student performance (9). 

These machine learning and deep learning-based 

systems, have demonstrated significant 

improvements in diagnostic precision, standardized 

assessment processes, and provided valuable 

insights into student learning patterns (10). 

In contrast, GenAI represents a transformative 

approach to dental education. Large language 

models (LLMs) like ChatGPT, DALL-E, and 

Midjourney have shown remarkable capabilities in 

generating novel content, simulating patient 

scenarios, creating diverse visual and textual 

teaching materials, and facilitating interactive, 

conversational learning experiences (4). These 

tools can produce realistic patient histories, provide 

tailored responses to student inquiries, and generate 

assessment questions on demand. This 

technological advancement has fundamentally 

reshaped educational experiences, fostered more 

adaptive, student-centered approach and enabled 

previously unattainable forms of simulation and 

self-directed learning (1, 5). 

GenAI exhibits particular strength in enhancing 

clinical reasoning skills by enabling students to 

engage in "virtual conversations" with simulated 

patients or expert tutors, develop comprehensive 

treatment plans, and receive immediate, context-

sensitive feedback (11, 12). Beyond language 

generation, multimoda l GenAI tools are 

increasingly proficient at interpreting images, 

radiographs, and even 3D models, thereby 

expanding their applicability in both didactic 

instruction and clinical training (13). 

The integration of AI, particularly GenAI, has 

yielded substantial benefits for both dental students 

and educators. Multiple studies document improved 

access to personalized learning pathways, as AI 

systems can adapt content, pacing, and feedback 

according to individual learner's specific strengths 

and deficiencies (6). Adaptive learning platforms 

and AI-powered tutoring systems have 

demonstrated effectiveness in supporting 

remediation, accelerating competency 

development, and promoting self-directed learning, 

all of which are central objectives in modern dental 

curricula (14). 

In clinical skills development, AI-driven simulators 
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and assessment tools empower students to practice 

diagnostic and procedural tasks within realistic, 

low-risk environments (14). For instance, AI-

powered radiographic analysis platforms can 

present learners with diverse, annotated cases and 

provide instant accuracy assessments, effectively 

bridging the gap between theoretical knowledge 

and practical clinical application (15). Generative 

AI has further expanded simulation capabilities 

through facilitating open-ended dialogue, scenario 

variations, and real-time "what-if" explorations, 

resulting in more authentic and engaging learning 

experiences (11). 

Another significant impact of GenAI lies in its 

contribution to research, academic writing, and 

administrative efficiency. Large language models 

can assist in literature synthesis, manuscript 

drafting, research proposal development, and even 

creating patient education materials. These 

capabilities potentially reduce language barriers 

and democratize access to scholarly and clinical 

resources, particularly for students and educators in 

non-English-speaking contexts (16). 

AI-powered assessment and feedback tools enable 

both formative and summative evaluation of 

student progress. These systems can automate 

grading, provide immediate feedback, and track 

longitudinal learning outcomes with high 

reliability, supporting both self-regulated learning 

and programmatic assessment approaches (17). 

Despite these advantages, AI adoption in dental 

education presents several complex challenges. A 

primary concern revolves around academic 

integrity, as GenAI's capacity to generate essays, 

answer assessment questions, or even "ghostwrite" 

research proposals raises fundamental questions 

about originality, authorship, and the distinction 

between legitimate assistance and academic 

misconduct (18). 

Ethical concerns extend beyond plagiarism to 

include risks of algorithmic bias, data privacy 

issues, and transparency problems. GenAI models 

trained on extensive, sometimes unfiltered, data 

sources may inadvertently introduce or perpetuate 

biases in the information presented to students. 

Significant concerns exist regarding student and 

patient data privacy, particularly when using cloud-

based or third-party AI services (19). 

Practical barriers also remain prevalent. Many 

educators and students lack formal training in the 

proficient AI tool usage, leading to limited digital 

literacy, inconsistent application, and potential 

over-reliance on algorithmic outputs. The rapid 

pace of technological advancement often means 

that curricula, accreditation standards, and faculty 

development programs struggle to keep pace with 

current practices (20). 

The integration of AI and GenAI into dental 

curricula shows considerable global variability. 

While some dental schools have initiated pilot 

programs incorporating AI-based modules in 

radiology, prosthodontics, or research 

methodology, others are only beginning to 

introduce digital literacy and ethical topics (21). 

However, there is a  clear consensus that dental 

curricula must evolve to address not only the 

technical competencies required for AI tool usage 

but also the critical thinking, ethical reasoning, and 

reflective skills essential for responsibly appraising 

and management (22). 

Recent evidence indicates that effective integration 

requires a multi-faceted approach, encompassing 

faculty development, interdisciplinary 

collaboration, continuous curriculum review, and 

active involvement of students in co-designing AI-

enhanced learning activities. Simulation-based 

learning, case-based discussions, and problem-

based learning formats are particularly well-suited 

for embedding AI and GenAI, as they allow 

learners to dynamically interact with complex, 

authentic scenarios (23). 

Despite the rapid GenAI proliferation, most dental 

schools and academic organizations have yet to 

formulate formal, discipline-specific usage policies 

or guidelines. A recent international survey 

revealed that less than 10% of dental schools had 

implemented GenAI policies or recommendations 

even as faculty and students report frequent and 

increasing engagement with these tools in their 

daily educational activities (5). 

The future trajectory of AI in dental education will 

largely depend on the institutions' capacity to 

effectively address both opportunities and 

challenges. Key priorities include developing 

robust digital literacy programs for both students 

and faculty, establishing dental-specific AI and 

GenAI guidelines, and continuously assessing 

educational and ethical outcomes associated with 

these technologies. There is also a recognized need 

to cultivate critical engagement cultures, where AI 

tools are perceived as learning partners rather than 

unquestioned authorities (24). Emerging evidence 

suggests that successful integration will require 

ongoing dialogue among educators, technologists, 

ethicists, and students, underpinned by a steadfast 

commitment to transparency, reflection, and 

adaptability as technologies and educational 

contexts continue to evolve (1, 5, 6, 14, 24). 

analysis. 

The integration of artificial intelligence (AI), 

particularly generative AI (GenAI), is 

fundamentally reshaping the landscape of dental 

education, influencing pedagogical approaches, 

assessment methodologies, and the very 

development of professional values. While this 

review clearly demonstrates the practical benefits 

of GenAI, including personalized learning, instant 

feedback, and enhanced simulations, its long-term 
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success in dental education will ultimately depend 

on the institutional, pedagogical, and ethical 

frameworks that guide its implementation (24). 

A crucial insight emerging from current literature is 

the pressing need for comprehensive digital literacy 

programs targeting both students and faculty. 

Digital literacy in this context extends beyond 

technical proficiency to encompass critical 

evaluation skills and ethical reasoning when using 

AI technologies  (25). As AI tools become more 

common and advanced, simply providing access 

isn't enough. The genuine educational value 

emerges from the ability to employ these tools 

thoughtfully, critically, and responsibly (26). To 

bridge the gap between AI's potential and its 

effective implementation in dental education, 

strategic initiatives including faculty development 

programs, continuous digital upskilling, and active 

student involvement in curriculum design are 

essential (27). A recent global survey revealed that 

both students and faculty often lack confidence in 

critically assessing AI-generated content, 

underscoring the urgent need for digital literacy 

programs that integrate ethical reasoning and data 

management (22). 

A significant barrier to the responsible integration 

of GenAI in dental education is the widespread 

absence of formal, discipline-specific guidelines. 

Despite the rapidly expanding adoption of GenAI 

tools, fewer than 10% of dental schools worldwide 

have established clear policies governing their use 

in educational contexts (5). This policy vacuum 

exposes students and educators to risks concerning 

academic integrity, privacy, and algorithmic bias 

(28). Existing policies, where present, typically 

emphasize general principles like ethical use, 

transparency, security, and academic honesty, but 

frequently fail to address the unique requirements 

of dental education (5). Ma jor international 

organizations have consequently issued for 

developing comprehensive frameworks that 

prioritize critical thinking, privacy protection, and 

equitable access to AI technologies (29). 

The dynamic evolution of AI technology 

necessitates ongoing evaluation mechanisms that 

assess not only educational outcomes but also 

ethical and societal implications (21). Responsible 

implementation requires continuous monitoring  of 

student performance, effectiveness of AI-powered 

educational support, and AI's impact on the 

development of students' professional identity (30). 

Furthermore, educators must remain vigilant in 

regard to emerging challenges, such as the potential 

for over-reliance on AI that might undermine 

independent clinical reasoning, or the risk that 

complex "black box" algorithms could 

inadvertently reinforce existing biases (31). 

As AI transitions from a supplementary tool to a 

core component of dental education, a fundamental 

cultural shift becomes imperative. AI should be 

conceptualized not as an infallible authority but as 

a collaborative learning partner that requires critical 

scrutiny, contextualization, and open dialogue (32). 

This perspective aligns with recommendations from 

both scientific literature and global policy 

organizations for a thoughtful, human-centered 

approach that places critical engagement at the 

heart of digital transformation. Cultivating this 

mindset requires not only technical training but also 

creating structured, safe environments where 

students and educators can openly discuss, debate, 

and experiment with AI technologies (33). 

The successful future integration of AI in dental 

education will depend on sustained, 

interdisciplinary collaboration among dental 

educators, clinicians, computer scientists, ethicists, 

and policymakers (34, 35). As AI and GenAI 

capabilities evolve rapidly, curriculum design and 

institutional policies must maintain flexibility, be 

grounded in empirical evidence, and remain 

adaptable to unforeseen challenges and 

opportunities. A committed focus on transparency, 

inclusivity, and evidence-based practice will ensure 

that AI integration in dental education benefits the 

widest possible range of stakeholders while 

upholding the fundamental values of academic 

integrity and social responsibility (36). 

Artificial intelligence, particularly generative AI, is 

fundamentally transforming dental education 

through innovative applications in personalized 

learning, adaptive feedback mechanisms, and 

advanced clinical simulations. While these 

technologies offer considerable advantages, their 

effective implementation faces significant 

challenges including insufficient digital literacy, 

inadequate ethical training, and a lack of specific 

guidelines tailored to dentistry. Most dental 

institutions are still in the early stages of creating 

comprehensive policy frameworks to manage both 

the opportunities and risks presented by GenAI. For 

AI to realize its full potential in dental education, 

institutions must invest in training for both faculty 

and students, encourage collaboration across 

different fields, and establish transparent, adaptable 

policies grounded in evidence and ethical 

principles. Ultimately, the potential of AI in dental 

education will be realized not merely through 

technological progress, but through a dedication to 

critical engagement, inclusivity, and continuous 

reflective practice. 
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