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Most dental educators have limited knowledge and skills to assess AI applications, as they were not trained to do so. Also,

AI technology has evolved exponentially. Factual reliability and opportunities with OpenAI Inc.’s ChatGPT are considered

critical inflection points in the era of generative AI. Updating curricula at dental institutions is inevitable as advanced deep-

learning approaches take over the clinical areas of dentistry and reshape diagnostics, treatment planning, management,

and telemedicine screening. With advances in AI language models, communication with patients will change, and the

foundations of dental education, including essay, thesis, or scientific paper writing, will need to adapt. However, there is a

growing concern about its ethical and legal implications, and further consensus is needed for the safe and responsible

implementation of AI in dental education.
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1. Introduction

Current clinical trends and research advances in utilizing Artificial Intelligence (AI) in dentistry have experienced

spectacular development and growth over the past two decades. It took more than a decade for three-dimensional (3D)

printing technology to disrupt existing dentistry workflows, which was considered an unprecedently rapid progress .

AI took less than half of this time to achieve a more significant impact on dentistry’s clinical and pedagogical aspects. The

coronavirus pandemic has accelerated the adoption of virtual technologies in dental education . As the arrival of

web 2.0 technologies induced a paradigm shift in e-learning more than a decade ago , now the new generation

of released AI systems like ChatGPT represents a critical turning point in a series of AI release events .

3D scans with smartphones and applications to support AI diagnostics and therapy of patients are already commonplace

in dentistry, but development is still ongoing. For instance, the dental community has expressed interest in using the

metaverse. The metaverse is a virtual environment that simulates the natural world and could be used in dental education

and telemedicine consultations. The use of the metaverse could also facilitate the use of blockchain technology and smart

contracts in the dental industry . The current AI-driven transformation of dental education can be viewed from two

aspects:

Impact on theoretical skillset, including soft skills and scientific research.

Impact on practical/clinical skillset for the provision of dental health care.

A recent study by Lin et al.  explored the perceptions of high-performing undergraduate (UG) dental students in

learning dental materials science. All employed learning strategies, including ‘Memorizing and repeating’, ‘Peer learning’,

‘Search of resources’, ‘Study planning’, ‘Attention in classes’, and ‘Use of mnemonics’ can be nowadays enhanced by

modern technologies. Dental schools should ensure that the curriculum is underpinned by fundamental pedagogical

theory and that the teaching approaches explicitly align with the student’s learning strategies.

In this rapidly changing world, a core curriculum for dental education needs to be revised because health care is

fundamentally changing, and teaching and learning methods are undergoing a radical transformation. Indeed, many

benefits are foreseeable from the presence of AI in dentistry. For example, adapting the dental AI core curriculum can help

increase dentists’ AI literacy so that they can critically evaluate and consciously use AI applications .

Concerning dental education curricula and AI, a recent article by Schwendicke et al.  identified four domains of learning

outcomes, with most outcomes at the “knowledge” level:

Basic definitions and terms, the reasoning behind AI and the principle of machine learning, the idea of training,

validating, and testing models, the definition of reference tests, the contrast between dynamic and static AI, and the
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problem that AI is a black box and needs to be explained should be known.

Use of case: the types of AI required for them should be taught.

Consideration should be given to assessment measures, their interpretation, the relevant impact of AI on patient or

community health, and relevant examples.

Issues of generalizability and representativeness, explainability, autonomy and accountability, and the need for

governance should be emphasized .

The goal of the Schwendicke team was to define a core curriculum for UG and postgraduate (PG) or graduate programs

that established a minimum set of outcomes that learners should acquire when taught about dental AI .

The implementation of AI in dentistry is a relatively recent development, and the specific timeline for its adoption depends

on the specific AI applications considered. Some possible examples of the use of AI in dentistry include:

The use of machine learning algorithms to automate the interpretation of dental imaging procedures, such as

radiographs and CT scans, which have been studied since the 1980s.

The development of AI-powered tools to automatically detect dental caries and other oral diseases has been an active

area of research since the 1990s.

The use of AI to support dental diagnosis and treatment planning, which has been explored more recently and is still in

the early stages of development.

At this point, the use of AI in dentistry is a rapidly evolving field, and the exact timeframe for its adoption depends on the

specific applications, which are difficult to predict accurately, albeit it is inevitable that AI will significantly impact future

dental education. The impact will be impossible to ignore and will likely depend on how AI is used and integrated into

clinical practice and academic settings. Some potential changes that could result from the use of AI in dentistry include the

following:

A shift toward more evidence-based, data-driven dental diagnosis and treatment planning approaches.

The use of digital diagnostic technologies, such as 3D imaging and machine learning algorithms, is greater in dental

education.

More emphasis is on training dental students to use and interpret AI-based diagnostic tools.

The development of new educational resources and curricula that address AI and its applications in dentistry.

Integrating AI-powered tools into dental simulations and other hands-on activities for dental students.

AI in dentistry will likely lead to a greater emphasis on technology and data analytics in dental education and a need for

dental professionals to master these tools. Research shows that AI in dentistry is primarily used to evaluate digital

diagnostic methods, particularly in interpreting oral and maxillofacial radiographs. However, it is also increasingly used in

other general dentistry areas. Dental radiology and orthodontics are currently leading the way in implementing AI. This

recent AI boom has been growing at an unprecedented rate of about 35% per year since 2017, fueled by the shift to

advanced 3D/4D diagnostics and the availability of Big Data, accelerated by the pandemic .

It is evident that dental curriculums at universities need to be updated because of the AI paradigm shift. The use of AI in

dentistry is an emerging field, and specifics about its incorporation into dental education depend on the availability and

effectiveness of AI technology, as well as the willingness of universities to incorporate it. It is also essential to consider the

potential ethical implications of using AI in dentistry and the need for dental professionals to be properly trained in its use.

Ultimately, any decision to update dental curricula to include AI would need careful consideration and likely require input

from experts in the field. Demand from dental students and clinical practice will be critical, as the benefits of AI to patients

will be undeniable. Another aspect will be the rapid adaptability of students in implementing AI writing tools, which will

force educators to rethink the instruction and student assessment in consideration of AI technology, which could become a

gift for student cheaters, a powerful teaching assistant, or a tool for creativity.

Regarding the clinical aspect of dental education, it is currently difficult to define what dental students need to learn, as AI-

powered software is just being developed, and application scenarios for AI applications are just being introduced. AI is
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taking over digital image analysis, growth simulation and prediction, 3D and 4D data segmentation, and even patient

management and communication workflows are being fundamentally disrupted. A deep understanding of the role of AI in

these systems will be the subject of broader academic discussion, albeit priority will remain on the successful clinical use

of these powerful tools. As the clinical use of AI in dentistry is still being explored and is dynamically changing, it will be

possible to develop a more detailed notion of curriculum adaptation as current AI software matures.

From the aspect of theoretical education, including soft skills and scientific research and publication, it can be concluded

that the AI introduction is poised to have a more substantial impact than the introduction of electricity. Thus, it shall be

compulsory to have students understand at least basic principles and terminology regarding AI. There are already some

general points that dental students should know about AI:

What AI refers to, basic terminology, principles, and application examples.

That AI is already used in all specializations in dentistry to help improve diagnosis, treatment planning, and other

aspects of dental care.

The use of AI in dentistry is still early, and more research is needed to determine its effectiveness, potential risks, and

benefits.

As future dental professionals using AI in their practice, they shall receive training and be aware of any potential ethical

considerations.

Using AI in dentistry will lead to more efficient and effective dental care. However, it is crucial to approach it cautiously

and consider its potential impact on patients and the dental profession.

2. ChatGPT

The world of generative AI is rapidly evolving. On 30 November 2022, the public was given access to the AI-driven

ChatGPT on OpenAI’s website. ChatGPT was trained on a sea of digital text from the internet and fine-tuned on top of

GPT-3.5 using supervised learning and reinforcement learning.

ChatGPT is an AI model developed by OpenAI that is specifically designed to generate human-like text in response to

input. It is based on the Generative Pretrained Transformer 3 (GPT-3) architecture, a type of neural network that uses a

large dataset of text to learn the patterns and structures of human speech. ChatGPT is like other AI models in that it uses

machine learning algorithms to generate text based on input data. However, it is specifically designed to generate more

natural and human-like responses than other AI models. It can also be trained on specific data sets or tasks to generate

responses tailored to specific applications, such as chatbots or conversational agents. Compared to other AI models,

ChatGPT has the advantage of being able to generate human-like responses that are more natural and fluid. This makes

it a valuable tool for applications that require the ability to generate human-like text, such as chatbots or virtual assistants.

However, it also has some limitations, such as the need for large amounts of data and computational resources to train

and run the model .

There is a difference between ChatGPT, a new demonstration of this type of technology, and GPT-3, which has already

been in use in various contexts. In terms of performance, ChatGPT is not as powerful as GPT-3, but it is better suited for

chatbot applications. It is also generally faster and more efficient than GPT-3, making it a better choice for real-time

chatbot systems. ChatGPT and GPT-3 are powerful language models, but they are designed for different purposes and

have different strengths and weaknesses . The conversational approach allows the new GPT option to respond to more

dynamic interactions and will answer rather than ask. Unlike Chat GPT, which was explicitly trained for this purpose, GPT-

3 was previously used by the end user to initiate an interaction. It uses a method known as reinforcement learning from

human learning .

Various large language models have been introduced to generate texts that appear authentic but are inaccurate. The

frequent errors reflect the general concerns of linguists that such artificial language models effectively operate via a trick

mirror—learning the form of English without inherent linguistic skills that would demonstrate actual understanding. As the

models grow in size and complexity over time, it becomes increasingly difficult to document the details of the data .
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3. AI, Academia, and Legal Aspects

The world of generative AI is advancing rapidly. The essay has been at the center of humanistic pedagogy for

generations. This age-old tradition is about to be disrupted from the ground up. Neither the engineers developing

language technology nor the educators encountering the resulting language are fully prepared for the consequences.

Humanities departments judge their students based on their essays. They award doctorates based on the composition of

a dissertation. What happens if both processes can be largely automated? Stephen Marche estimates that it will take ten

years for academia to come to grips with this new reality: two years for students to become comfortable with the

technology, three more years for professors to realize that students are using the technology, and then five years for

college administrators to decide what, if anything, to do. Teachers are already among the most overworked and underpaid

people in the world. The humanities academic faculty are already dealing with a crisis .

Students today use thesauruses, grammar correction tools, or style guides available in all major word processing

programs. They are not using someone else; the program is not someone else. The problem is using effective AI tools.

Using AI for text generation may raise legal concerns related to plagiarism. Plagiarism occurs when they use someone

else’s work without proper acknowledgment or permission. In the context of AI texting, this can occur when a user passes

off a text generated by a machine learning model as their work without properly citing the source or obtaining permission

from the copyright holder. It is only a matter of time before the AI tools steering writing style, and syntax will be integrated

into widely used commercial words processors like MS Word or Google Docs.

In general, it is essential to appropriately credit all sources used in a text, including AI-generated texts. This can usually be

done by citing or referencing the AI model in the text or a footnote. Depending on the circumstances and laws of the

country where the text is used, it may also be necessary to obtain permission from the copyright holder of the AI model

before using the generated text. It is also crucial that students are aware of the potential legal implications of using AI for

text generation and take steps to properly label and obtain permission for any generated text that is used in any work.

References

1. Dawood, A.; Marti, B.M.; Sauret-Jackson, V.; Darwood, A. 3D Printing in Dentistry. Br. Dent. J. 2015, 219, 521–529.

2. Khorsandi, D.; Fahimipour, A.; Abasian, P.; Saber, S.S.; Seyedi, M.; Ghanavati, S.; Ahmad, A.; de Stephanis, A.A.; Tagh
avinezhaddilami, F.; Leonova, A.; et al. 3D and 4D Printing in Dentistry and Maxillofacial Surgery: Printing Techniques,
Materials, and Applications. Acta Biomater. 2021, 122, 26–49.

3. Thurzo, A.; Šufliarsky, B.; Urbanová, W.; Čverha, M.; Strunga, M.; Varga, I. Pierre Robin Sequence and 3D Printed Per
sonalized Composite Appliances in Interdisciplinary Approach. Polymers 2022, 14, 3858.

4. Afrashtehfar, K.I.; Yang, J.-W.; Al-Sammarraie, A.A.H.; Chen, H.; Saeed, M.H. Pre-Clinical Undergraduate Students’ Pe
rspectives on the Adoption of Virtual and Augmented Reality to Their Dental Learning Experience: A One-Group Pre-an
d Post-Test Design Protocol. F1000Research 2021, 10, 473.

5. Afrashtehfar, K.I.; Maatouk, R.M.; McCullagh, A.P.G. Flipped Classroom Questions. Br. Dent. J. 2022, 232, 285.

6. Thurzo, A.; Urbanová, W.; Waczulíková, I.; Kurilová, V.; Mriňáková, B.; Kosnáčová, H.; Gális, B.; Varga, I.; Matajs, M.;
Novák, B. Dental Care and Education Facing Highly Transmissible SARS-CoV-2 Variants: Prospective Biosafety Settin
g: Prospective, Single-Arm, Single-Center Study. Int. J. Environ. Res. Public Health 2022, 19, 7693.

7. Gamage, K.A.A.; Wijesuriya, D.I.; Ekanayake, S.Y.; Rennie, A.E.W.; Lambert, C.G.; Gunawardhana, N. Online Delivery
of Teaching and Laboratory Practices: Continuity of University Programmes during COVID-19 Pandemic. Educ. Sci. 20
20, 10, 291.

8. Gamage, K.A.A.; de Silva, E.K.; Gunawardhana, N. Online Delivery and Assessment during COVID-19: Safeguarding A
cademic Integrity. Educ. Sci. 2020, 10, 301.

9. Thurzo, A.; Stanko, P.; Urbanova, W.; Lysy, J.; Suchancova, B.; Makovnik, M.; Javorka, V. The WEB 2.0 Induced Paradi
gm Shift in the e-Learning and the Role of Crowdsourcing in Dental Education. Bratisl. Med. J. 2010, 111, 168–175.

10. McAndrew, M.; Johnston, A.E. The Role of Social Media in Dental Education. J. Dent. Educ. 2012, 76, 1474–1481.

11. Linjawi, A.I.; Alfadda, L.S. Students’ Perception, Attitudes, and Readiness toward Online Learning in Dental Education i
n Saudi Arabia: A Cohort Study. Adv. Med. Educ. Pract. 2018, 9, 855.

12. Mattheos, N.; Stefanovic, N.; Apse, P.; Attstrom, R.; Buchanan, J.; Brown, P.; Camilleri, A.; Care, R.; Fabrikant, E.; Gun
dersen, S.; et al. Potential of Information Technology in Dental Education. Eur. J. Dent. Educ. 2008, 12, 85–92.

[28]



13. OpenAI ChatGPT: Optimizing Language Models for Dialogue. Available online: https://openai.com/blog/chatgpt/ (acces
sed on 10 December 2022).

14. Kasirzadeh, A.; Gabriel, I. In Conversation with Artificial Intelligence: Aligning Language Models with Human Values. ar
Xiv 2022, arXiv:2209.00731.

15. Agüera, Y.; Arcas, B. Do Large Language Models Understand Us? Daedalus 2022, 151, 183–197.

16. Lee, M.; Liang, P.; Yang, Q. CoAuthor: Designing a Human-AI Collaborative Writing Dataset for Exploring Language Mo
del Capabilities. Conference on Human Factors in Computing Systems. In Proceedings of the 2022 CHI Conference on
Human Factors in Computing Systems, New Orleans, LA, USA, 29 April 2022; pp. 1–19.

17. Afrashtehfar, K.I.; Abu-Fanas, A.S.H. Metaverse, Crypto, and NFTs in Dentistry. Educ. Sci. 2022, 12, 538.

18. Thurzo, A.; Strunga, M.; Havlínová, R.; Reháková, K.; Urban, R.; Surovková, J.; Kurilová, V. Smartphone-Based Facial
Scanning as a Viable Tool for Facially Driven Orthodontics? Sensors 2022, 22, 7752.

19. Thurzo, A.; Kurilová, V.; Varga, I. Artificial Intelligence in Orthodontic Smart Application for Treatment Coaching and Its I
mpact on Clinical Performance of Patients Monitored with AI-Telehealth System. Healthcare 2021, 9, 1695.

20. Lin, G.S.S.; Tan, W.W.; Afrashtehfar, K.I. Exploring the Learning Experience of High-Performing Preclinical Undergradu
ate Dental Students: A Qualitative Study. Educ. Sci. 2022, 12, 801.

21. Schwendicke, F.; Chaurasia, A.; Wiegand, T.; Uribe, S.E.; Fontana, M.; Akota, I.; Tryfonos, O.; Krois, J.; IADR e-oral he
alth network and the ITU/WHO focus group AI for Health. Artificial Intelligence for Oral and Dental Healthcare: Core Ed
ucation Curriculum. J. Dent. 2023, 128, 104363.

22. Schwendicke, F.; Samek, W.; Krois, J. Artificial Intelligence in Dentistry: Chances and Challenges. J. Dent. Res. 2020,
99, 769–774.

23. Thurzo, A.; Urbanová, W.; Novák, B.; Czako, L.; Siebert, T.; Stano, P.; Mareková, S.; Fountoulaki, G.; Kosnáčová, H.; V
arga, I. Where is the Artificial Intelligence Applied in Dentistry? Systematic Review and Literature Analysis. Healthcare
2022, 10, 1269.

24. Halpern, B. The Difference Between ChatGPT and GPT-3—DEV Community. Available online: https://dev.to/ben/the-dif
ference-between-chatgpt-and-gpt-3-19dh (accessed on 11 December 2022).

25. Alex, S. 9 Things To Know about Chat Gpt. Available online: https://martechseries.com/mts-insights/staff-writers/9-thing
s-to-know-about-chat-gpt/ (accessed on 11 December 2022).

26. Paullada, A.; Raji, I.D.; Bender, E.M.; Denton, E.; Hanna, A. Data and Its (dis) Contents: A Survey of Dataset Developm
ent and Use in Machine Learning Research. Patterns 2021, 2, 100336.

27. Abeba, B.; Deborah, R. ChatGPT, Galactica, and the Progress Trap|WIRED. Available online: https://www.wired.com/st
ory/large-language-models-critique/ (accessed on 11 December 2022).

28. Stephen, M. Will ChatGPT Kill the Student Essay?—The Atlantic. Available online: https://www.theatlantic.com/technolo
gy/archive/2022/12/chatgpt-ai-writing-college-student-essays/672371/ (accessed on 11 December 2022).

Retrieved from https://encyclopedia.pub/entry/history/show/93210


