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Bibliometric Analysis of Scientific Studies on OSCE in Dental Education
Dis Hekimligi Egitiminde OSCE Uzerine Yapilan Bilimsel Calismalarin Bibliyometrik Analizi

Seyit Bilal OZDEMIR®

, Biisra OZDEMIR®

9Giresun University, Faculty of Dentistry, Department of Restorative Dentistry, Giresun, Tirkiye
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ABSTRACT

Objective: This study aims to conduct a bibliometric analysis of the
Objective Structured Clinical Examination (OSCE) in dental education to
evaluate global trends and academic productivity. It investigates the
distribution of scientific output, the most prolific institutions, authors, and
journals, along with the most frequently used keywords and highly cited
publications.

Materials and Methods: A comprehensive literature search was conducted
in the Web of Science database using the keywords “OSCE” and “Dental
Education.” Bibliometric data were retrieved using the “Analyze Results”
and “Citation Analysis” tools. Co-authorship and keyword co-occurrence
networks were visualized with VOSviewer software. The number of
publications, distribution by country and institution, citation counts, and
keyword frequency were analyzed.

Results: A total of 112 publications were included. The leading countries
were the USA, UK, Germany, Saudi Arabia, and Scotland. Harvard University
and the University of London were the most productive institutions. Most
OSCE-related articles were published in the European Journal of Dental
Education and the Journal of Dental Education. Besides “OSCE” and “Dental
Education,” common keywords included “assessment,” “objective
structured clinical examination,” and “dental students.” The most cited
paper was a 2008 review on predoctoral education practices.

Conclusion: This study offers a comprehensive overview of OSCE-related
literature in dental education. It helps identify research trends, key
contributors, and potential gaps, providing valuable insights for ongoing
academic development and evidence-based education.

Keywords: Bibliometric Analysis, Dental Education, Objective Structured
Clinical Examination

(04

Amag: Bu calismanmin amaci, dis hekimligi egitiminde kullamlan OSCE
lizerine bibliyometrik bir analiz yaparak kiiresel egilimleri ve akademik
Urretimi degerlendirmektir. Yapilan arastirmalara iliskin bilimsel iiretimin

dagilimini, en ¢ok yayin yapan kurum, yazar ve dergileri belirlemek, en sik
kullamlan anahtar kelimeleri ve en cok atif alan makaleleri aciklamaktir.

Gereg ve Yontemler: Web of Science veritabani kullanilarak kapsamli bir
literatir taramasi yapildi. “OSCE” ve “Dental Education” anahtar kelimeleri
kullanmldi. Web of Science’in “Analyze Results” ve “Citation Analysis”
araclan araciligiyla bibliyometrik veriler ¢ikarildi. Ortak yazarlik ve anahtar
kelime olusumuna iliskin bibliyometrik aglar, VOSviewer yaziim araci
kullamlarak gosterildi. Calismada yayimlanan makale sayis1, lilke ve kurum
bazinda dagiimi, atif sayilan ve en sik kullanilan anahtar kelimeler
degerlendirildi.

Bulgular: Analize toplam 112 makale dahil edildi. En fazla yayin yapan
lilkeler Amerika Birlesik Devletleri, ingiltere, Almanya, Suudi Arabistan ve
iskocya olarak belirlendi. En iiretken kurumlar arasinda Harvard Universitesi
ve Londra Universitesi 6ne cikti. OSCE ile ilgili incelenen yayinlarin biiyiik
bir kismi European Journal of Dental Education ve Journal of Dental
Education dergilerinde yayimlandi. OSCE ve Dental Education disinda en sik
kullanilan anahtar kelimeler “assessment”, “objective structured clinical
examination” ve “dental students” olarak belirlendi. En cok atif alan
makale ise 2008 yilinda yayimlandi.

Sonuglar: Bu arastirmada literaturin biitiincul bir analizi elde edildi.
Calisma, dis hekimligi egitiminde OSCE ile ilgili literatlir taramasim
kolaylastirmakta ve akademisyenlerin siirekli egitimine, kanita dayal
uygulamalara katkida bulunabilecek 6nemli noktalari ortaya koymaktadir.
Anahtar Kelimeler: Bibliyometrik Analiz, Dis
Yapilandirilmis Yansiz Klinik Sinav

Hekimligi  Egitimi,

Introduction

Dentistry is predominantly a practice-based discipline." During the
preclinical phase, dental students undergo extensive theoretical and
practical training to prepare for meeting their patients’ needs and
performing all essential therapeutic procedures.? Many dental faculties
have adopted alternative educational strategies aimed at enhancing
students’ abilities in critical evaluation of knowledge, self-directed
learning, and evidence-based decision-making.> Regular and
comprehensive assessments are crucial to monitor students' progress
and ensure competency upon graduation. Although written
examinations are relatively straightforward, they may fall short in
assessing the full range of clinical skills." Outcome-based approaches in
clinical assessment can overlook essential attributes such as
communication, practical, and procedural skills.?

In an effort to assess clinical skills in a consistent and objective manner,
the Objective Structured Clinical Examination (OSCE) model was
introduced by Harden and colleagues in 1975.* OSCE is an innovative
assessment method that evaluates not only factual knowledge but also
effective communication and practical examination skills. As it is
conducted in a lower-risk setting compared to real patient encounters,
it allows students to feel more comfortable during the examination.®
Numerous studies have demonstrated that OSCE is a valid and reliable
tool for the assessment of clinical competencies.®’ It is an effective
method for evaluating clinical and technical skills and achieving
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knowledge- and skill-based educational objectives.® The literature
frequently emphasizes that OSCE meets key quality standards expected
from an examination, such as reliability, validity, and feasibility.® The
OSCE has been widely used as an assessment tool in medicine and
dentistry for over 40 years."°

Bibliometric analysis is an analytical method that enables the
quantitative examination of research outputs within a specific field.
This method allows for the investigation of trends, collaborations, and
scientific productivity in the literature through visualization software."
Through bibliometric approaches, it is possible to identify publication
types, the most productive authors, institutions, and countries. In
addition, collaboration networks, gaps in the literature, and potential
opportunities for future research can be determined. Bibliometric
analyses also provide comprehensive insights by including data such as
keywords and citation patterns. Citation analysis, in particular, is
commonly used to evaluate the impact level of research.' Visualization
tools such as VOSviewer (Centre for Science and Technology Studies,
Leiden University, the Netherlands) facilitate the graphical
representation of research areas by creating bibliometric maps.'>'3

Bibliometric analyses have been conducted on various topics such as
the most cited articles', areas of interest' and the implementation of
OSCE in pharmacy education.’® Despite the presence of numerous
clinical studies and reviews on OSCE in dental education, there is
currently no study that evaluates the literature production in this field
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using bibliometric analysis and mapping methods. Therefore, the aim
of this research is to conduct a comprehensive bibliometric analysis
of the literature related to OSCE in dental education. This study aims
to reveal the development and interaction networks of the literature
in the field, identify leading institutions, authors, and countries, and
define current research focuses and potential future directions
through keyword analysis.

Materials and Methods
Database and Search Strategy

In this study, the Web of Science (WoS) electronic database provided
by Clarivate Analytics (London, UK) was used. A comprehensive search
was conducted within the Web of Science Core Collection using the
advanced search feature. Boolean operators “AND” and “OR” were
used to construct the following search query:

("OSCE" OR "Objective Structured Clinical Examination") AND "Dental
Education”

Data Extraction and Analysis

The data search was finalized as of January 28, 2025. The earliest
relevant publication on the topic was from 2007, and the most recent
one was published in 2024. For the bibliometric analysis, the “Analyze
Results” tool of WoS was used to extract data including authors,
journals, institutions, countries, publication years, keywords, number
of citations, WoS categories, and research areas. Additionally,
citation metrics such as total citation counts and average annual
citations for the most cited publications were obtained using the
“Create Citation Report” tool of WoS.

To support data visualization, bibliometric network maps were
created using VOSviewer software (version 1.6.16). In this context,
total records were analyzed, and co-authorship networks (by author,
institution, and country) as well as keyword co-occurrences were
visualized.

Statistical Analysis

No comparative statistical analyses were conducted in this study. The
results were presented as frequencies and percentages. Accordingly,
no hypothesis testing was performed, and no significance level was
set.

Result
General Information

A total of 112 publications were included in the analysis (107 articles,
3 review articles, and 2 early access papers). The number of
publications per year showed little variation before 2016. However,
starting from 2018, a general upward trend was observed, with the
highest number of publications reached in 2020 (Figure 1).

These publications received a total of 1389 citations, with an average
of 12.4 citations per article. The annual number of citations showed
little change before 2019 but exhibited a general increase thereafter,
peaking at 188 citations in 2024 (Figure 1).
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Figure 1. Total number of articles and citations by year

Leading Journals and Keywords

The top two journals in terms of the number of publications on the
subject were the European Journal of Dental Education and the
Journal of Dental Education, each contributing 43 articles. Together,
these two journals accounted for 86 publications, representing 76.8%
of the total. The number of citations for articles published in these
journals was 526 (15.09 citations per article) and 471 (13.28 citations
per article), respectively.

The most frequently used keywords were visualized in Figure 2.
Following “dental education” and “OSCE,” the most common keywords
included “assessment,” “objective structured clinical examination,”
and “dental students.”
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Figure 2. Visualization of the most frequently used keywords
Countries and Institutions

The top five countries in terms of the number of published articles are
listed in Table 1. Among these, the United States of America (USA)
ranked first in terms of publication count (39), total number of
citations received (553), and total link strength (107) (Figure 3).
The top five institutions by publication count were Harvard University,
University of London, Academic Center for Dentistry Amsterdam, Vrije
Universiteit Amsterdam, and National Taiwan University.

Table 1. The top five countries by number of published articles

1 USA 39
2 England 16
3 Germany 12
4 Saudi Arabia 9
5 Scotland 9

malaysia

ptar
denmark waes
scotland p
L saudi@arabia
getmany

Jordan
japan

finland
nethgffands

- e wusa

frapce

brazil india
aaly

peoplagy china
taiian

irelgnd
S vosviewer

Figure 3. Visualization of international collaboration based on the
number of published articles by country
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Authors

A total of 470 authors contributed to the 112 publications
evaluated. The top five authors in terms of the number of published
articles are presented in Table 2. Schoonheim-Klein M ranked first
in terms of number of publications (6), number of citations received
(209), and total link strength (27) (Figure 4)

Table 2. Top five authors by number of published articles

1 Schoonheim-Klein, M. 6
2 Karimbux, Nadeem Y. 5
3 Manogue, Michael 4
4 Lahti, Satu 4
5 Lai, Eddie Hsiang-Hua 4
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Figure 4. Visualization of citation counts by authors
Articles

The top five most cited articles are presented in Table 3. The
article with the highest total number of citations was published in
2008 and was a review investigating current practices in
predoctoral dental education. Table 4 presents the top five articles
ranked by average annual citation count. The article with the
highest average annual citation was published in 2020 and
addressed the implementation and evaluation of an online
examination for final-year dental students during the COVID-19
pandemic.

Table 3. The top five most cited articles

Assessing Dental Students' Competence:
Best Practice Recommendations in the

1 Performance Assessment Literature and Albino, J. 2008 123
Investigation of Current Practices in
Predoctoral Dental Education31
Is the OSCE more stressful? Examination 0
2 anxiety and its consequences in different SCEE li):h';'m' 2009 104
assessment methods in dental education32 T
Introducing a comprehensive high-stake
online exam to final-year dental students
¥ during the COVID-19 pandemic and Iilis S 200 £E
evaluation of its effectiveness28
4 The correlation of student performance in Curtis, 2007 53
preclinical and clinical prosthodontic33 Donald A.
5 Implementing an online OSCE during the Kakadia, 2021 51
COVID-19 pandemic34 Rahen

Table 4. Top five articles by annual average citation frequency

Introducing a comprehensive high-
stake online exam to final-year dental

1 students during the COVID-19 Khalaf, K 2020
pandemic and evaluation of its
effectiveness28
2 Implementing an online OSCE during Kakadia, R 2021

the COVID-19 pandemic34
Assessing Dental Students'
Competence: Best Practice
Recommendations in the Performance ;
¥ Assessment Literature and Investigation At & 2008
of Current Practices in
Predoctoral Dental Education31

Is the OSCE more stressful?

4 Examination anxiety and its Schoonheim- 2009
consequences in different assessment Klein, M
methods in dental education32
A pilot of a Virtual Objective Structured
5 Clinical Examination in dental Donn, J. 2021

education. A response to COVID-1935
Discussion

Bibliometric studies not only provide an overview of the historical
background of a particular subject but also help to identify its
evolution over time and highlight emerging research interests in the
field."” Bibliometric analyses may focus on the evaluation of a single
publication'® or a group of publications.' Similarly, they can also be
directed toward examining the scientific output of a specific country
or research area.? This study aimed to comprehensively understand
the prevailing academic landscape related to OSCE in dental
education. By analyzing relevant research articles, a holistic
evaluation of the literature was obtained.

Regarding the use of specific databases, selecting an appropriate
source is essential for accurate and reliable data analysis.?' Citation
indexes such as WoS , Scopus (Elsevier, Amsterdam, Netherlands) and
Medline (National Library of Medicine; National Institutes of Health,
Bethesda, MD, USA) are among the most commonly used databases in
health sciences due to their broad thematic and geographical
coverage. Therefore, a comprehensive search was conducted in the
Web of Science database for this study. A total of 112 publications
authored by 470 researchers from 156 institutions in 34 countries were
included. This distribution indicates that the topic of OSCE in dental
education has attracted global attention and scientific interest. The
first publication related to the topic appeared in 2007, and the
number of publications peaked in 2020. This suggests that the subject
remains current and that there are many aspects that still require
further development.

When examining the geographical distribution of author affiliations,
it is noteworthy that the United States (USA) emerged as the most
productive country in terms of the number of published articles, total
citations, and the highest total link strength. Total link strength
indicates the degree of collaboration.?? This suggests an increasing
collaborative engagement within the U.S. scientific community. It has
been reported that dental schools in North America began using the
OSCE as early as the 1970s, and this approach later served as a model
for educational institutions worldwide.?? Additionally, the high-
budget academic infrastructure of USA based universities and their
access to leading scientific journals may contribute to the
quantitative and qualitative prominence of publications from this
country.” Therefore, the strong research infrastructure in dental
education, the volume of scientific output, and the early adoption of
OSCE as a clinical assessment tool may explain the USA’s leading
position.

While the number of publications indicates researcher productivity,
citation counts are used to evaluate scientific impact by measuring
how frequently a particular study is cited in subsequent
publications.? In this study, the author Schoonheim-Klein, M. ranked
first in terms of the number of publications, total citations, and total
link strength. Citation analysis is a commonly used method in
bibliometric studies to assess the impact of a publication based on
how often it is cited by other authors.? An important consideration in
citation analysis is that older publications tend to accumulate more
citations in absolute terms over time.?” However, this is not always
the case. In the present study, the most cited article was published
in 2008, whereas the article with the highest average annual citation
rate was published in 2020.2% The high annual citation intensity of the
article titled “Introducing a comprehensive high-stake online exam to

3
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final-year dental students during the COVID-19 pandemic and
evaluation of its effectiveness” may be attributed to the emergence
of online OSCE implementations during the COVID-19 pandemic and
the growing research interest in this area.

The journal analysis revealed that the leading journals in this field not
only published the highest volume of literature but also received the
greatest number of citations.?’ This finding indicates that these
journals have consistently maintained their authority as prominent
sources in the field of dental education. The co-occurrence analysis of
keywords can provide insight into the evolving patterns of a specific
research area.* The results of the keyword analysis highlighted
several notable research foci within the topic.

This study has certain limitations. Only the Web of Science (WoS)
database was used, and only English-language publications were
included. Additionally, early access articles identified by WoS that had
not yet been assigned a volume, issue, or page number were also
included, which may be considered a limitation. Future studies may
benefit from including other databases such as Scopus and Medline

Conclusion

This bibliometric analysis comprehensively evaluated the global
distribution, research trends, and collaboration networks of scientific
publications on the OSCE in dental education. The findings indicate
that OSCE has been increasingly adopted worldwide as a tool for
clinical skills assessment and has regained attention particularly
through online implementations in the post-COVID-19 period. USA
emerged as the leading country in terms of the number of publications,
citation count, and total link strength, which may be associated with
its strong academic infrastructure and early adoption of OSCE. This
study highlights the evolution and current focus areas of the OSCE-
related literature and offers strategic insights to guide future
research.

Degerlendirme / Peer-Review
iki D1s Hakem / Cift Tarafli Kérleme
Etik Beyan / Ethical statement

Bu calisma 20-22 Subat 2025 tarihlerinde Bolu Abant izzet Baysal
Universitesinde diizenlenen UDEG 3. Uluslararasi Dis Hekimligi
Egitimi Kongresi'nde "sozlii bildiri" olarak sunulmustur.

Bu calismanin hazirlanma siirecinde bilimsel ve etik ilkelere uyuldugu
ve yararlanilan tiim calismalarin kaynakcada belirtildigi beyan olunur.

This s tudy was presented asan " oral p resentation” at t he U DEG 3rd
International Dentistry Education Congress held at Bolu Abant Izzet
Baysal University on 20-22 February 2025.

It is declared that during the preparation process of this study,
scientific and ethical principles were followed and all the studies
benefited are stated in the bibliography.

Benzerlik Taramasi / Similarity scan
Yapilds - ithenticate

Etik Bildirim / Ethical statement
dishekimligidergisi@selcuk.edu. tr

Cikar Catismasi / Conflict of interest
Cikar catismasi beyan edilmemistir.

Telif Hakki & Lisans / Copyright & License

Yazarlar dergide yayinlanan calismalarimin telif hakkina sahiptirler ve
calismalar CC BY-NC 4.0 lisansi altinda yayimlanmaktadir.

Finansman / Grant Support

Yazarlar bu calisma icin finansal destek almadigin1 beyan etmistir. |
The authors declared that this study has received no financial
support.

Yazar Katkilar1 / Author Contributions

Calismanin Tasarlanmasi/ Design of Study: SBO(%50), BO(%50)

Veri Toplanmasi/ Data Acquisition: SBO(%60), BO(%40)

Veri Analizi/ Data Analysis: SBO(%50), BO(%50)

Makalenin Yazimi/ Writing up: SBO(%50), BO(%50)

Makale Gonderimi ve Revizyonu/ Submission and Revision: SBO(%40),
BO(%60)

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dent J. 2025

Ozdemir SB, Ozdemir B

REFERENCES

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

Donn J, et al. Virtual objective structured clinical examination
during the COVID-19 pandemic: an essential addition to dental
assessment. European Journal of Dental Education. 2023;27(1):46-
55.

Davis MH. OSCE:
2003;25(3):255-261.
Hendricson A. Commission on Change & Innovation (2007).
Educational strategies associated with development of problem-
solving, critical thinking, and self directed learning. Journal Dental
Education. 70:925-936.

Harden RM, et al. Assessment of clinical competence using
objective structured examination. Br Med J. 1975;1(5955):447-451.
Casey PM, et al. To the point: reviews in medical education—the
Objective Structured Clinical Examination. American journal of
obstetrics and gynecology. 2009;200(1):25-34.

O'Connor H, McGraw R. Clinical skills training: developing objective
assessment instruments. Medical education. 1997;31(5):359-363.
Rosebraugh CJ, et al. Setting standards and defining quality of
performance in the validation of a standardized-patient
examination format. Academic Medicine. 1997;72(11):1012-4.
Newble D. Techniques for measuring clinical competence:
objective structured clinical examinations. Medical education.
2004;38(2):199-203.

Smee S, Blackmore D. Setting standards for an objective structured
clinical examination: the borderline group method gains ground on
Angoff. Medical Education. 2001;35(11)

Cidoncha G, et al. The objective structured clinical examination
(OSCE) in periodontology with simulated patient: the most realistic
approach to clinical practice in dentistry. International Journal of
Environmental Research and Public Health. 2023;20(3):2661.
Zeleznik D, et al. A bibliometric analysis of the Journal of Advanced
Nursing, 1976-2015. Journal  of  advanced nursing.
2017;73(10):2407-2419.

Guerrero-Gironés J, et al. Scientific production on silicate-based
endodontic materials: evolution and current state: a bibliometric
analysis. Clinical Oral Investigations. 2022;26(9):5611-5624.

Hsu M-H, Chang Y-C. Haptic and force feedback technology in
dental education: a bibliometric analysis. International Journal of
Environmental Research and Public Health. 2023;20(2):1318.

Ullah R, et al. Top-cited articles from dental education journals,
2009 to 2018: a bibliometric analysis. Journal of Dental Education.
2019;83(12):1382-1391.

Kandaswamy E. Areas of Interest in Dental Education: A
Bibliometric Analysis of the Last Decade. Cureus. 2024;16(5)

Lim AS, et al. What's been trending with OSCEs in pharmacy
education over the last 20 years? A bibliometric review and content
analysis. Currents in Pharmacy Teaching and Learning. 2024;
Barboza-Palomino M, et al. Thirty Years of Psicothema: A
Bibliometric Analysis (1989-2018). Psicothema. 2020;32(4)

Ahmad P, et al. The top 50 most-cited articles published in the
International Endodontic Journal. International Endodontic
Journal. 2019;52(6):803-818.

Mishra L, et al. A bibliometric analysis of two PubMed-indexed high-
impact factor endodontic journals: a comparison of India with
other countries. Indian Journal of Dentistry. 2016;7(3):121.
Shamszadeh S, et al. Regenerative endodontics: a scientometric
and bibliometric analysis. Journal of Endodontics. 2019;45(3):272-
280.

the Dundee experience. Medical teacher.

. Archambault E, et al. Comparing bibliometric statistics obtained

from the Web of Science and Scopus. Journal of the American
society for information science and technology. 2009;60(7):1320-
1326.

Meng F, et al. Bibliometric and visualization analysis of literature
relating to diabetic erectile dysfunction. Frontiers in
Endocrinology. 2022;13:1091999.

Schoonheim-Klein M, et al. On the reliability of a dental OSCE,
using SEM: effect of different days. European journal of dental
education. 2008;12(3):131-137.

Cowpe J, et al. Profile and competences for the graduating
European dentist-update 2009. European Journal of Dental
Education. 2010;14(4):193-202.

Utar M. Bibliometric Analysis of the Prosthodontic Studies Used
Finite Element Analysis in TR Index. Current Research in Dental
Sciences. 2023;33(3):148-152.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Feijoo JF, et al. The 100 most cited articles in dentistry. Clinical
oral investigations. 2014;18:699-706.

Luo F, et al. Exploring prestigious citations sourced from top
universities in bibliometrics and altmetrics: a case study in the
computer science discipline. Scientometrics. 2018;114:1-17.
Khalaf K, et al. Introducing a comprehensive high-stake online
exam to final-year dental students during the COVID-19
pandemic and evaluation of its effectiveness. Medical Education
Online. 2020;25(1):1826861.

Rawashdeh B, et al. A bibliometric analysis of the most cited
journal articles in kidney transplantation. Cureus. 2023;15(4)

Li H, et al. Evolutionary features of academic articles co-
keyword network and keywords co-occurrence network: Based
on two-mode affiliation network. Physica A: Statistical
Mechanics and its Applications. 2016;450:657-669.

Albino JE, et al. Assessing dental students’ competence: best
practice recommendations in the performance assessment
literature and investigation of current practices in predoctoral
dental education. Journal of  dental education.
2008;72(12):1405-1435.

Brand HS, Schoonheim-Klein M. Is the OSCE more stressful?
Examination anxiety and its consequences in different
assessment methods in dental education. European Journal of
Dental Education. 2009;13(3):147-153.

Curtis DA, et al. The correlation of student performance in
preclinical and clinical prosthodontic assessments. Journal of
dental education. 2007;71(3):365-372.

Kakadia R, et al. Implementing an online OSCE during the COVID-
19 pandemic. Journal of dental education. 2020;85(Suppl
1):1006.

Donn J, et al. A pilot of a virtual objective structured clinical
examination in dental education. A response to COVID-19.
European Journal of Dental Education. 2021;25(3):488-494.

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dental Journal / Udeg 3. Uluslararasi Dis Hekimligi Egitimi Kongresi Ozel Say1 (2025): 6-10

Research /Arastirma Makalesi

Comparative Evaluation of Four Large Language Models in Turkish Dentistry Specialization Exam
Tiirk Dis Hekimligi Uzmanlik Sinavinda Dort Biiyiik Dil Modelinin Karsilastirmali Degerlendirilmesi

Omer EKiCi¢

“Afyonkarahisar Health Sciences University, Faculty of Dentistry, Department of Oral and Maxillofacial Surgery, Afyonkarahisar, Tiirkiye
9Afyonkarahisar Saglik Bilimleri Universitesi, Dis Hekimligi Fakiiltesi, A§iz, Dis ve Cene Cerrahisi AD, Afyonkarahisar, Tiirkiye

ABSTRACT

Background: The aim of the study is to evaluate the performance of four
leading Large Language Models (LLMs) in the 2021 Dentistry Specialization
Exam (DSE).

Methods: A total of 112 questions were used, including 39 questions in basic
sciences and 73 questions in clinical sciences, which did not include the
figures and graphs asked in the 2021 DSE. The study evaluated the
performance of four LLMs: Claude-3.5 Haiku, GPT-3.5, Co-pilot, and Gemini-
1.5.

Results: In basic sciences, Claude-3.5 Haiku and GPT-3.5 answered all
questions correctly by 100%, while Gemini-1.5 answered by 94.9% and Co-
pilot by 92.3%. In clinical sciences, Claude-3.5 Haiku showed an overall
correct answer rate of 89%, Co-pilot 80.9%, GPT-3.5 79.7% and Gemini-1.5
65.7%. For all questions, Claude-3.5 Haiku showed a correct answer rate of
92.85%, GPT-3.5 86.6%, Co-pilot 84.8% and Gemini-1.5 75.9%. While the
performance of LLMs in basic sciences was similar (p=0.134), there was a
statistically significant difference between the performances of LLMs in
clinical sciences and all questions (p=0.007 and p=0.005, respectively).

Conclusion: In all questions and clinical sciences, Claude-3.5 Haiku
performed best, Gemini-1.5 performed worst, and GPT-3.5 and Co-pilot
performed similarly. The 4 LLM models examined showed a higher success
rate in basic sciences than in clinical sciences. The results showed that Al-
based LLMs can perform well in knowledge-based questions such as basic
sciences but perform poorly in questions that require knowledge as well as
clinical reasoning, discussion, and interpretation, such as clinical sciences.

Keywords: Artificial intelligence,
training, Large language model

Dentistry, Dentistry specialization

0z
Amag: Calismanin amaci 2021 Dis Hekimligi Uzmanlik Egitimi giris sinavinda

(DUS) onde gelen dort Biyiik Dil Modeli (LLM)' nin performansim
degerlendirmektir.

Gereg ve Yontemler: 2021 DUS sinavinda sorulan sekil ve grafik icermeyen
temel bilimlerde 39 soru ve klinik bilimlerde 73 soru olmak iizere 112 soru
kullamldi. Calismada Claude 3.5 Haiku, GPT-3.5, Copilot ve Gemini 1.5
olmak iizere dort LLM'nin performansi degerlendirildi.

Bulgular: Temel bilimlerde Claude-3.5 Haiku ve GPT-3.5 tiim sorular1 %100
dogru cevaplarken, Gemini 1.5 %94,9 ve Copilot %92,3 oraninda cevapladi.
Klinik bilimlerde toplamda Claude 3.5 Haiku %89, Copilot %80,9, GPT-3.5
%79,7 ve Gemini 1.5 %65,7 dogru cevap orani sergiledi. Tim sorularda ise
Claude 3.5 Haiku %92,85, GPT-3.5 %86,6, Copilot %84,8 ve Gemini %75,9
dogru cevap oram gosterdi. Temel bilimlerde LLM'lerin performansi benzer
iken (p=0.134), klinik bilimlerde ve tiim sorularda LLM’lerin performanslan
arasinda istatistiksel acidan anlamli farkliik goriildu (sirasiyla p=0.007 ve
p=0.005).

Sonug: Tum sorularda Claude 3.5 Haiku en iyi performansi gésterirken,
Gemini 1.5 en kotu performansi gésterdi, GPT 3.5 ve Co pilotun
performanst benzer bulundu. Incelenen 4 LLM modeli temel bilimlerde
klinik bilimlere gore daha yiiksek bir basarn orani gosterdi. Sonuglar, yapay
zeka tabanli LLM'lerin temel bilimler gibi bilgiye dayali sorularda iyi
performans sergileyebilecegini ancak klinik bilimler gibi bilgi ile birlikte
klinik muhakeme, tartisma ve yorum gerektiren sorularda daha disiik
performans sergiledigini gosterdi.

Anahtar Kelimeler: Yapay zeka,
egitimi, Bilyik dil modeli.

Dis Hekimligi, Dis Hekimligi uzmanlik

INTRODUCTION

Artificial intelligence (Al) refers to the ability of computers to mimic
human intelligence to perform tasks that typically require human
abilities, such as understanding, reasoning, and decision making.' Many
tasks in everyday life have become easier thanks to the use of Al. Al
software has the potential to provide a productive avenue for education
and learning.? Large language models (LLMs) have a variety of
applications in medicine and dentistry, representing a significant
advance in the field of Al.> Potential uses for LLMs in dentistry include
clinical decision support, patient and dental education, scientific
writing, and scientific education.* In dentistry education, LLMs have
been shown to help students create a “personalized learning
experience,” write dental essays, and help instructors create test
questions.>

It is well known that Chat GPT and other LLMs are rapidly innovating
and evolving. Commonly known LLMs include ChatGPT, Gemini, Claude
and Co-pilot developed by OpenAl, Google, Anthropic, and Microsoft.
These models have advanced conversational capabilities that resemble
human-like interactions. This feature offers great potential in
educational environments such as virtual assistants, chatbots, and
online learning support systems.” These LLMs are revolutionizing
medical education and practice by processing and producing human
language at an unprecedented scale.® The capacity of LLMs to analyze
and interpret large amounts of data has made them indispensable in
finding solutions to complex problems.
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LLMs are increasingly popular in dentistry, with potential applications
ranging from improving diagnostic accuracy to patient education.’'’ The
increasing availability of artificial intelligence and LLMs offers the
advantage of providing comprehensive information to healthcare
professionals and patients in the fields of medicine and dentistry."
However, since they cover critical issues related to human health, it is
extremely important that the information provided is accurate and
reliable. It is important to understand the practical use of LLMAs in
dentistry for exam preparation and information acquisition, and their
potential risks. LLMAs can be used by students for information
acquisition, but LLMAs are prone to hallucination, meaning that LLMs
can persuasively convey false information, and should therefore be used
with caution.’ Furthermore, the performance of different LLMAs is not
fully known, and it remains to be discovered whether one is more
suitable than another for professional use. LLMs have shown promising
results in medical licensing examinations around the world,
demonstrating their potential to wunderstand complex medical
information. Studies have highlighted that these models have the ability
to pass the United States Medical Licensing Examination (USMLE) and
other national medical examinations in Japan and China. The findings
suggest that LLMs may be a valuable tool in vocational training."
However, ChatGPT-3.5 reportedly failed the Iranian Endodontics
Specialist Board."™ No study has been found in the literature that
focuses on investigating the performance of LLMs in answering the
questions asked in the Dentistry Specialist Education entrance exam
(DSE) in Turkiye. The aim of the study was to evaluate the performance
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of four leading LLMs in the 2021 DSE and their potential application in
dentistry education and practice.

MATERIAL AND METHODS

Since this study used only publicly available internet data and did not
involve human participants, ethics committee approval was not
required.

The following four LLMs were evaluated in this study: 1) Claude 3.5
Haiku (San Francisco, California, USA); 2) Chat GPT-3.5 (OpenAl, San
Francisco, California, USA); 3) Gemini1.5 (Google LLC, Mountain View,
California, USA); 4) Co-pilot (Microsoft, Redmond, Washington)

The latest exam published by the Student Selection and Placement
Center (SSPC), the 2021 DSE, was included in the study. Two questions
that were canceled by SSPC and six questions that included figures
and graphics were not included in the study. Therefore, 112 questions
were used, 39 in basic sciences and 73 in clinical sciences.

On January 15, 2025, new accounts were created for each LLM
evaluated in this study (Claude 3.5 Haiku, Chat GPT-3.5, Gemini1.5,
and Copilot. The models were tested using their latest publicly
available versions. Cookies and internet history were deleted before
queries were made. All questions were entered into the respective
LLMs by a single researcher(OE). Before each question, the following
instruction was entered in Turkish:

"You are a student taking the DUS exam. The exam consists of
multiple choice questions and you must select only the most
appropriate answer. Which of the following best represents the most
appropriate answer?"

This answer was considered "correct” if it matched the official answers
provided by SSPC.

All statistical analyses were performed with the SPSS statistical
program, version 27 (SPSS Inc, Chicago, IL, USA). Standard descriptive
statistics were used for statistical analysis. Chi-square analysis was
used to compare correct response rates among LLMs. Pairwise
comparisons between LLMs were performed using Post-Hoc Chi-Square
analysis with Bonferroni correction. For Pearson Chi-Square tests,
p<0.05 was considered statistically significant, and for Post-Hoc
comparisons, the significance level was set at p<0.0062 after
Bonferroni correction. P<0.05 was considered statistically significant.

RESULTS

112 questions, excluding the canceled questions and questions
containing figures, were analyzed. The response accuracy of four
LLMs, namely Claude 3.5 Haiku, Chat GPT-3.5, Gemini 1.5 and Co-
pilot, was compared to the questions asked in the 2021 DSE exam.

In basic sciences, Claude-3.5 Haiku and GPT-3.5 answered all
questions 100% correctly, while Gemini 1.5 answered 94.9% and
Copilot answered 92.3%. In basic sciences, Gemini 1.5 answered 80%
of the Anatomy questions and 83% of the Medical Biochemistry
questions correctly. Co-pilot answered 75% of the histology and
embryology and medical genetics questions and 83.3% of the Medical
Microbiology questions correctly (Table 1).

Table 1. Comparison of correct answers given by LLMs to questions
asked in the basic sciences test.

Anatomy 5(100) 5(100) 5(100) 4(80)
Histology and
embryology 4 4(100) 4(100) 3(75) 4(100)
Physiology 6 6(100) 6(100) 6(100) 6(100)
Medical
biochernistry ® 6(100) 6(100) 6(100) 5(83.3)
Medical
microbiology ® 6(100) 6(100) 5(83.3) 6(100)
Medical
pathology € 4(100) 4(100) 4(100) 4(100)
Medical
pharmacology © 4(100) 4(100) 4(100) 4(100)
Medical
biology and 4 4(100) 4(100) 3(75) 4(100)
genetics
TOTAL & 39(100) 39(100) 36(023) 37(949)

LLMs: Large language models; n:number

In clinical sciences, Claude 3.5 Haiku showed 89% correct answer rate,
Copilot 80.9%, GPT-3.5 79.7% and Gemini 1.5 65.7%. The minimum and
maximum success of the 4 LLM models in clinical sciences were as
follows: Claude 3.5 (70-100%), Chat GPT 3.5 (50-100%), Copilot (44.4%-
100%), Gemini 1.5 (40-88.9%). Claude 3.5 Haiku answered all
orthodontics questions, Chat GPT 3.5 Oral and Maxillofacial Radiology
and Endodontics questions and Copilot answered all periodontics
questions correctly. Claude 3.5 Haiku showed the lowest success in
prosthetic dentistry (70%), Chat GPT 3.5 in periodontics (50%), Copilot
in pedodontics (44.4%), Gemini 1.5 in prosthetic dentistry (40%) (Table
2).

Claude 3.5 Haiku showed 92.85% correct answer rate in all questions,
GPT-3.5 86.6%, Copilot 84.8% and Gemini 75.9% (Figure 1).

Table 2. Comparison of correct answers given by LLMs to questions
asked in the clinical sciences test

Restorative

dentistry 8(88.9) 7(77.8) 8(88.9) 8(88.9)
Prosthetic
dentistry 10 7(70) 7(70) 7(70) 4(40)
Oral and
maxillofacial 10 9(90) 9(90) 9(90) 7(70)
surgery
Oral and
maxillofacial 9 8(88.9) 9(100) 7(77.8) 6(66.7)
radiology
Periodontology 10 9(90) 5(50) 10(100) 7(70)
Orthodontics 9 9(100) 8(88.9) 8(88.9) 6(66.7)
Endodontics 7 5(71.4) 7(100) 6(85.7) 6(85.7)
Pediatric
dentistry 9 8(88.9) 6(66.7) 4(44.4) 4(44.4)
TOTAL 73 65(89) 58(79.7) 59(80.9) 48(65.7)

LLMs: Large language models; n:number

120

B Claude 3.5 Haiku
mChat GPT35
Co-Pilot

B Gemini 1.5

Clinical Sciences

Basic Sciences

Total

Figure 1. Comparison of correct response rates of LLMs in basic
sciences, clinical sciences and all questions (%)

There was no statistically significant difference between the correct
answer rates of the four LLMs in basic sciences (p=0.134). Statistically
significant difference was observed between LLMs in clinical sciences
and all questions (p=0.007 and p=0.005, respectively). Cloude 3.5
Haiku showed the best performance, Gemini 1.5 showed the worst
performance. Chat GPT 3.5 and Co pilot showed similar success rates
(Table 3). According to the pairwise comparison results between LLMs
in Clinical Sciences questions and all questions, a statistically
significant difference was observed only between Claude 3.5 Haiku and
Gemini 1.5 (p<0.001). After Benforrri correction, no statistically
significant difference was observed between the performances of
Claude 3.5 Haiku, Chat GPT3.5 and Co-pilot.(Table 4 and Table 5).
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Table 3. Comparison of correct response rates of LLMs in basic
sciences, clinical sciences and all questions

Basic

Serean 39(100) 39(100) 36(92.3) 37(94.9) 0.134
Clinical

Sciences 73 65(89) 58(79.7) 59(80.9) 48(65.7) 0.007*
TOTAL 112 104 (92.85)  97(86.6) 95(84.8) 85(75.9) 0.005*

LLMs: Large language models; n:number; *:p<0.05

Table 4. Pairwise comparisons of LLMs’ performance on clinical
sciences questions

Claude 3.5 Haiku 0.086 0.124 <0.001**
Chat GPT 3.5 0.086 = 0.500 0.047
Co-pilot 0.124 0.500 - 0.030
Gemini 1.5 <0.001** 0.047 0.030

Pearson Chi Square. *p-value is significant at p<0.05 level; **p-value is significant at p<0.01; GPT:
Generative Pre-trained Transformer; LLM: large language model (p<0.0062, bonferroni correction)

Table 5. Pairwise comparisons of LLMs’ performance on all
questions

Claude 3.5 Haiku 0.093 0.044 <0.001**
Chat GPT 3.5 0.093 = 0.424 0.029
Co-pilot 0.044 0.424 = 0.065
Gemini 1.5 <0.001** 0.029 0.065

Pearson Chi Square. *p-value is significant at p<0.05 level; **p-value is significant at p<0.01; GPT:
Generative Pre-trained Transformer; LLM: large language model (p<0.0062, bonferroni correction)

DISCUSSION

In this study, we evaluated the correct response rates of Claude 3.5
Haiku, Chat GPT 3.5, Gemini 1.5 and Copilot in answering questions
that do not contain figures and graphics asked in the 2021 DSE
exam. In the study, the highest performance in all questions was
obtained with Claude 3.5 Haiku (92.85%), followed by Chat GPT 3.5
(86.6%), Copilot (84.8%) and Gemini 1.5 (75.9%), respectively. A
statistical difference emerged between the correct response rates
of the LLM models examined in all questions. Cloude 3.5 Haiku
showed the best performance, while Gemini showed the worst
performance.

The success of LLMs has been researched in various national dental
examinations. In the 2023 Japan National Dentistry Examination
(JNDE) using 185 questions, Chat GPT 4 performed best on all
questions (73.5%), followed by Bard (66.5%) and Chat GPT 3.5
(51.9%). Performance of GPT 4 and Bard was significantly higher
than GPT 3.5. LLMs performed worse on Professional Dentistry
questions, but the order of performance was similar and no
statistically significant difference was observed: GPT-4 (51.6%),
Bard (45.3%), GPT-3.5 (35.9%)." In the 2023 Japanese national
dental hygienist exam, where 73 questions were analyzed, it was
reported that the highest correct answer rates were seen in GPT-4
(75.3%), followed by Bing (68.5%) and GPT-3.5 (63.0%), but there
was no statistically significant difference between the correct
answers of the LLMs.'® GPT-4 has been successful in the Korean
National Dental Hygienist Exam Questions between 63.6% and 70.3%
over the last 5 years, outperforming Gemini (49.4% vs. 58.2%) and
GPT-3.5 (39.2% vs. 45.5%)." In our study, unlike these studies, we
used Claude 3.5 Haiku. Claude 3.5 Haiku showed high performance
like GPT-4 and the best performance among the LLMs examined. In
our study, Copilot (formerly Bing) and Chat GPT 3.5 showed higher
performance than Gemini (formerly Bard). In this study conducted
in Tirkiye, there was a significant difference between the LLMs in
clinical sciences and all questions, while there was no statistically
significant difference between the performances of the LLMs
examined, similar to the studies conducted in Japan in the field of
basic sciences. In our study, it is seen that the accuracy rates in all
LLMs we examined are higher than similar studies in the literature.
It should be taken into account that the results may vary from
country to country or from exam to exam depending on the time
the research was conducted, the content and language of the data
set used.

In our study, the LLM models examined showed lower success in
clinical sciences than in basic sciences. Similar to our research results,
in a study conducted in Poland, ChatGPT-4's performance in clinical
case-based questions (36.36% accuracy) was found to be lower than
its performance in other questions (72.87% accuracy).” The lower
success of LLMs in clinical sciences is due to both the nature of
medical knowledge and the limitations of current artificial
intelligence models. Basic sciences have more systematic,
formulated, rule-based information. However, clinical decisions
include a large number of variables (patient medical history, clinical
examination findings, laboratory/radiography findings). Differential
diagnosis in most diseases requires clinical intuition, experience, and
contextual evaluation. LLMs are still limited in understanding the
context; they cannot fully mimic real clinical reasoning. In addition,
there may be conflicting information in the literature, so situations
such as level of evidence, risk/benefit analysis are important in
clinical practices, and such evaluations are difficult for LLMs. In
addition, clinical guidelines may change frequently and are updated
at certain intervals. While content related to basic sciences is
available on the internet in a more standard and accessible form,
clinical information is more included in medical practice and is based
on patient data, data is specific, limited, and restricted for ethical
reasons. LLMs can be improved in clinical sciences by increasing their
ability to make sense of the patient context, continuous integration
of clinical guidelines, training with real case-based educational data,
and feedback-based learning methods, but they can never fully
replace clinical experience and physician judgment.

The success of LLMs may also vary among different clinical sciences.
In our study, Claude 3.5 Haiku answered all orthodontics questions
correctly, while the lowest response rate was seen in prosthodontics
(70%). Copilot answered all periodontics questions correctly, while
Chat GPT 3.5 could only answer half of them correctly. However, the
lowest response rates were seen in prosthodontics and pedodontics in
Copilot and Gemini 1.5. However, in the Polish Final Dentistry Exam,
Chat GPT-4 performed better in areas such as Endodontics and
Restorative Dentistry (71.74%) and Prosthodontics (80%), but showed
lower accuracy in oral surgery (64%), pediatric dentistry (62.07%) and
orthodontics (52.63%). The researchers explained the decrease in Al
accuracy in more clinically challenging areas such as pediatric
dentistry and oral surgery as Al models may have difficulty with
questions that require clinical reasoning.” In a study analyzing the
performance of LLMAs in solving restorative dentistry and endodontics
student assessment questions, 151 questions were used for analysis,
of which ChatGPT-4.00 showed the highest success (72%), followed by
ChatGPT-4.0 (62%), Google Gemini 1.0 (44%) and ChatGPT-3.5 (25%)."°
Similarly, Suarez reported in his study that the percentage of correct
answers for GPT-4 in endodontics questions was only 57.3%, and that
these models cannot currently replace dentists in clinical decision-
making processes in dentistry.2

Since the LLM models we examined do not have image analysis
features, we did not include questions containing figures and pictures.
However, a study reported that ChatGPT-4V had an overall correct
response rate of 35% for image-based Japanese National Dental
Examination questions. The researchers noted that ChatGPT-4V's
image recognition feature is not yet reliable or comprehensive enough
to be used as an educational tool in the medical and dental fields. '
In addition, since this study did not provide data on the response rates
of questions asked in the DUS 2021 exam, we were unable to compare
the success of LLM models with candidates who took the exam. In the
Polish Final Dentistry Exam, GPT-40 achieved a success rate of 70.85%,
but fell short of the highest human success rate of 94.97%." In the
Korean National Dental Hygienist Examination, GPT-4 achieved an
average success rate of 65.9%, but similarly fell short of the success
of human candidates of over 74%." These studies suggest that
although LLMs have the potential as a complementary educational
tool in dentistry, their clinical reasoning capabilities are limited and
do not yet reach the critical thinking and clinical judgment
demonstrated by human candidates. Despite the promising progress
in Al-based LLMs, their limitations in clinical reasoning indicate the
need for continued development and improvement.

There are several limitations to this study. First, LLMs were tested
only once in this study. Multiple trials may provide a more accurate
assessment of response consistency. Second, LLMs were not tested on
imaging questions. As image analysis capabilities improve, a new

8

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dent J. 2025

Ekici O

assessment that includes these questions will be necessary. Third,
rapid advances in LLM technology mean that responses to DUS
questions can vary, so testing was conducted on a single day to
minimize this problem. Fourth, the study assessed the correct
response rates of LLM models, but not the quality and adequacy of the
information and interpretations provided in the responses. Despite
these limitations, this is the first study to assess the performance of
leading LLM models in answering questions asked on DSE.

CONCLUSION

Claude 3.5 Haiku performed best on all questions, while Gemini 1.5
performed worst. The 4 LLM models examined showed a higher success
rate in basic sciences than in clinical sciences. The results showed that
Al-based LLMs can perform well on knowledge-based questions such as
basic sciences, but perform poorly on questions that require
interpretation along with knowledge, such as clinical sciences. It
should be kept in mind in clinical education and practice that Al has
limitations in skills related to clinical experience, such as combining
medical history with clinical examination, clinical reasoning,
discussing and interpreting ambiguous situations, etc.
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Amag: Bu calismanin amaci, dis hekimligi miifredats ile ilgili literatiirde yer
alan en cok atif alan en etkili 50 yayim bibliyometrik yontemler kullanarak
analiz etmektir. Calismada, yayinlarn ilkelere gore dagiimi, en sik
kullanilan anahtar kelimeler, en ¢ok atif alan dergiler ve bu alandaki en etkili

kurumlar belirlenerek dis hekimligi egitiminde arastirma egilimleri ortaya
konulmustur.

Gerec ve Yontemler: Web of Science’da "curricu* (Topic) ve "dent*" (Topic)
ve Article ya da Review Article ya da Proceeding Paper ya da Early Access
(Document Types) aramasi gerceklestirilmis ve toplamda 4362 yayina
ulasitmistir. Yayinlar atif sayisina gore siralanmis ve konu ile ilgili ilk 50 yayin
tespit edilmistir.

Bulgular: Veri setindeki hatalar Microsoft Excel kullamlarak diizeltilmis ve
ardindan VOSviewer ve Bibliometrix programlari araciligiyla bibliyometrik
analiz gerceklestirilmistir. En fazla yayin yapan (16 makale) ve en fazla atif
alan iilke (3232 atif) ABD olmustur. En sik kullanilan anahtar kelime "dental
education” (12 kez) olurken, en fazla yayina sahip dergi (6 makale) Journal
of Dental Education olmustur. Literatiire en fazla katki saglayan universite
(3 makale, 1621 atif) Toronto Universitesi olarak 6ne cikmmstir. Yazarlarin
kullandig1 anahtar kelimelerden “dental education” ve "medical education”
anahtar kelimeleri siklik agisindan dikkat cekmistir. Fakat son yillarda
egitimde dijitallesme, COVID-19'un etkileri ve yapay zekamn yikselisi gibi
konularin giderek daha fazla 6nem kazandig goriilmiistir.

Sonug: Bu bibliyometrik analiz ile elde edilen bulgular, dis hekimligi
egitimine yonelik arastirmalarin mevcut egilimlerini ve gelecekteki
potansiyel arastirma alanlarin1 anlamak agisindan 6nemli ipuglar sunmustur.

Anahtar Kelimeler: Dis hekimligi egitimi, Dis hekimligi 6grencileri, Miifredat

ABSTRACT

Background: This study aimed to identify and analyze the 50 most cited
and influential publications related to the dental curriculum using
bibliometric methods. The analysis covered publication distribution by
country, commonly used keywords, the most frequently cited journals, and
the leading institutions, thereby providing an overview of research trends
in dental education.

Methods: A comprehensive search was conducted in the Web of Science
database using the keywords “curricu*” and “dent*” under the subject
category. Filters were applied to include only Articles, Review Articles,
Proceedings Papers, and Early Access documents. A total of 4362 records
were retrieved. These were ranked by citation count, and the top 50 most
cited publications were selected for analysis.

Results: Following data correction in Microsoft Excel, bibliometric analysis
was performed using VOSviewer and Bibliometrix. The United States led
with 16 publications and 3232 total citations. “Dental education” was the
most frequently used keyword (n = 12), and the Journal of Dental Education
had the highest number of articles (n = 6). The University of Toronto
emerged as the most influential institution, contributing 3 publications with
a total of 1621 citations. While traditional keywords such as “dental
education” and “medical education” remained prominent, recent studies
have increasingly focused on topics like digital transformation in education,
the impact of COVID-19, and the integration of artificial intelligence.

Conclusion: This bibliometric study provides important insights into
prevailing and emerging research themes in dental education, offering
guidance for future investigations in the field.

Keywords: Dental education, Dental students, Curriculum

Giris

Tip ve saglik alanindaki egitim siirekli bir degisim icerisindedir. Yetiskin
egitiminin ortaya cikisindan bu yana, egitimciler 6grencilerin konuya ilgi
duymalarninin  ve 06grenme siirecine aktif katiim saglamalarinin
gerekliligini fark etmislerdir. Geleneksel olarak, saglik alaninda egitim
goren ogrenciler teorik derslere katilmis, ardindan is basinda egitim
kapsaminda hasta bakimi siirecine dahil olmuslardir. Tip fakilteleri,
ogrencilerin klinik uygulamalara erken asamalarda katiiminin 6nemini
kavramis; bu dogrultuda temel ve klinik bilimlerin birlikte sunulmasina
“dikey entegrasyon” ad1 verilmistir. insan sagligiyla ilgili diger disiplinler
de Ogretim siirecini gercek ya da simiile edilmis vakalar Uzerinden
yurlitmenin degerini anlamslardir’.

Lisans diizeyindeki dis hekimligi egitimi, kendine 6zgii pedagojik bir yap1
olarak dikkat cekmektedir. Bu egitim, dort ila alt1 yilik programlar
kapsaminda gerekli klinik, akademik ve kisilerarasi becerilerin
kazandirilmasini hedeflemektedir. Dis hekimligi miifredatinin bilimsel
temelli, klinik acidan ilgili, tibbi olarak giincel bilgiye dayali ve
toplumsal sorumlulugu tesvik eden bir yapiya sahip olmasi gerektigi
konusunda genel bir goris birligi bulunmaktadir?.

Giincel gelismelerin, egitimde dijitallesme, COVID-19’un etkileri ve
yapay zekanin vyikselisi gibi dis hekimligi miifredatim dogrudan
etkiledigi agikca goriilmektedir. Dijitallesme, dis hek1ml1g1 egitiminin
tim alanlarinda koklii bir déniistim potansiyeli sunmustur. Ogrencilere
7/24 erisim imkam saglayan, motive edici, sezgisel, etkilesimli ve
anlamli bir egitim deneyimi sunan e-6§renme olanaklarin1 beraberinde
getirmistir?.
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Pandemi siireci, dis hekimligi camiasi agisindan bilyiik bir endise
kaynagi olusturmustur. Cogunlukla solunum damlaciklarn ve temas
yoluyla bulasan SARS-CoV-2 virlisii (COVID-19’a neden olan etken),
etkilenen bireylerin tikiriik ve nazofarengeal salgilarinda yiiksek
oranda tespit edilmistir. Dis hekimligi uygulamalarinda hekimin kan,
tiikiiriik ve diger viicut sivilarina maruz kalmasi, bu meslek grubunu
enfeksiyon acisindan yiiksek riskli hale getirmistir®. Bu durum, dinya
genelindeki dis hekimligi fakiiltelerinde egitimi derinden etkilemis;
egitim kurumlari, 6grencilerin biiylik bir taleple siirdiirmek istedikleri
egitimi saglamak adina “uzaktan egitim” araclarim uygulamak gibi
onemli bir zorlukla kars1 karsiya kalmistir®,

Yapay zeka, giinimiz teknolojik gelismelerinin 6n saflarinda yer
almakta ve saglik sektoriinii kokli bicimde etkileme potansiyeline
sahiptir. Yapilan calismalar, tip ogrencilerinin yapay zekanin
mesleklerini tehdit edecegi yoniinde ciddi bir kaygi duymadiklan
gostermistir®.  Saglk  hizmetlerinde yapay zekamin giderek
yayginlasmasi, bu teknolojinin tip egitimine entegrasyonunu zorunlu
hale getirmistir. Yapay zekd, karmasik kavramlarin anlasilmasim
kolaylastirma, kisisellestirilmis 6grenme deneyimleri sunma ve klinik
senaryolar simiile etme gibi cok sayida fayda saglamaktadir. Ayrica,
ogrencilerin bu teknolojilerle tanistirilmasi, onlart mesleki yasamlarinin
gerceklerine hazirlamaktadir’. Dis hekimligi, klinik bir disiplin olarak;
ogrenme, 6gretme ve degerlendirme yontemleri acisindan siirekli evrim
gecirmektedir. Bu evrim, 6zellikle pandemi siirecinde hiz kazanmistar®.

Bu calismanin amaci, dis hekimligi miifredatinda kullanilan anahtar
kelimelerin bibliyometrik profilini degerlendirmektir. Literatiirde dis
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Dis Hekimligi Miifredatiyla ilgili En ¢ok Atif Alan 50 Yayinin Bibliyometrik Analizi

Ozel Say

hekimligi miifredati ile ilgili en cok atif alan 50 yayinin bibliyometrik
yontemlerle analiz edilmesi hedeflenmistir. Calismada; yayinlarin
lilkelere gore dagilimi, en sik kullanilan anahtar kelimeler, en cok atif
alan dergiler ve bu alandaki en etkili kurumlar belirlenerek, dis
hekimligi egitiminde mevcut arastirma egilimleri ortaya konulmustur.

Gerec ve Yontemler

Literatur taramasi, baslangicta Bilimsel Bilgi Enstitisu tarafindan
gelistirilen ve daha sonra Clarivate Analytics tarafindan siirdiiriilen
Web of Science (WoS) veri tabam lizerinden gerceklestirildi.
Taramada, 25 Ocak 2024 tarihinden once yayimlanmis yayinlar dikkate
alindi. Elektronik arama, tim aranabilir alanlar kapsayan “Topic” ile
yapildr. ilgili yayinlar gézden kacirmamak icin arama kapsamli tutuldu
ve manuel olarak eleme yapilarak daha yiiksek dogruluk elde edilmesi
amaclandi. Calismaya dahil edilecek yayinlan belirlemek icin arama
cubuguna su terimler yazildi:’’ curricu *’ OR ¢’ dent *’’(Topic).
Makaleler, basliklann ve ozetleri incelenerek ve karar verilemeyen
durumlarda tam metinleri acilarak tek bir yazar tarafindan tarandi.
Secilen makaleler WoS’da liste olusturularak icine kaydedildi. Bu
secilen makaleler lzerinden filtreleme islemi yapilarak belge tiriu
“article”, “proceeding paper”, “review”, “early access” secildi. Bu
tarama ve filtreleme islemlerinden sonra 4362 yayina ulasildi. Yaynlar
atif sayisina gore siralandi ve konu ile ilgili ilk 50 yayin tespit edildi.
Arastirma klinik calismalar1 veya hasta verilerini icermediginden etik
onaya gerek duyulmadi. Elde edilen verilerin bibliyometrik analizi ve
bu analizin gorsellestirilmesi icin VOSviewer (Center for Science and
Technology Studies, Leiden University) programi ve verilerin
tablolastinlmasinda Microsoft Excel (Microsoft, Inc., Redmond,
Washington) programi kullanildi. VOSviewer, ortak atif verilerine
dayali olarak yazarlarin veya dergilerin haritalarin1 olusturmak veya
es-olusum verilerine dayali olarak anahtar kelimelerin haritalarim
olusturmak icin kullanilabilir. Program, bibliyometrik haritalarin tim
ayrintilariyla incelenmesini saglayan bir goériintiileyici sunmaktadir®.
VOSviewer programinin resmi sitesinden {cretsiz olarak 31 Eylil
2023’te yayinlanan VOSviewer 1.6.20 suriimii indirildi. Daha onceden
disa aktarimi saglanan “.txt” tiiriindeki veriler VOSviewer programina
aktanlarak islendi. Ancak veri setindeki problemler nedeniyle
programin verdigi sonuclarin tam dogru olmadig1 gorildii. “.txt”
dosyas1 Microsoft Excel programi ile acgilarak yazar (Lee, Jae-Hong ile
Lee, J.- H. aym yazar olmasina ragmen program farkli yazar olarak
kabul etmektedir), kurum (polytech ctr kagawa ve polytechn ctr
kagawa farkli kurum gibi gozikmektedir) ve anahtar kelimelerdeki
harf ve yazim farkliliklarinin bagli yayim sayisindaki uyumsuzluklar ve
hatalar diizeltildi. Daha sonra veri seti VOSviewer programina
yiiklenerek daha dogru analiz sonuclar elde edildi.

Bulgular

Veri tabaninda bulunan bilgiler 1s181nda; yazarlar, dergiler, iilkeler,
kurumlar ve toplam atiflar dahil olmak uzere belirli konulara iliskin
veriler cikanlmis ve tablolar halinde duzenlenmistir. Birden fazla
yayina katki saglayan yazarlar Tablo 1’de go6sterilmistir. En fazla
yayina sahip dergi 6 makale ile Journal of Dental Education olmustur
(Tablo 2). En fazla yayin yapan ve en fazla atif alan lilke 16 makale
ve 3232 atif ile Amerika Birlesik Devletleri olmustur (Tablo 3).
Literatiire en fazla katki saglayan universite 3 makale, 1621 atif ile
Toronto Universitesi olarak one cikmistir (Tablo 4). En cok atif alan
50 makale ise Tablo 5’de gosterilmistir. Bibliyometrik analizler
sonucunda; dis hekimligi egitiminde, en popiiler arastirma alanlarin,
anahtar kavramlan ve bunlarin zaman icindeki degisimini gosteren ag
haritas olusturulmustur (Sekil 1). Egitimde dijitallesme, COVID-19'un
etkileri ve yapay zekanin yikselisi gibi konularin giderek daha fazla
onem kazandig1 gorilmistir. Yazarlarin anahtar kelimelerinden
olusan kelime bulutunda "dental education” ve "medical education»
anahtar kelimeleri dikkat cekmistir (Sekil 2).

Tablo 1. 1’den fazla yayina katki saglayan yazarlar

Hendricson, William D. 3 368
Plasschaert A. 2 369
Hunter J. 2 309
Watt-Watson J. 2 309

Tablo 2. 1’den fazla makale yayinlayan dergiler

Journal of Dental Education 6 599

BMC Medical Education 5 825
European Journal of Dental Education 5 745
Anatomical Sciences Education 3 230
Journal of Dentistry 3 224

Annals of Anatomy - Anatomischer Anzeiger 2 534
Academic Medicine 2 210

Journal of Medical Internet Research 2 161

Tablo 3. 1’den fazla yayina katki saglayan iilkeler

ABD 16 3232
ingiltere 11 1983
Kanada 6 1907

Avustralya 4 948
Almanya 4 546
irlanda 4 451
Hollanda 3 582
Galler 3 554
iran 3 312
isvigre 3 300
Finlandiya 2 369
isveg 2 312
Yunanistan 2 305
Fransa 2 284
Hirvatistan 2 277
Gin 2 170
Urdiin 2 165

Tablo 4. 2’den fazla yayina katki saglayan kurumlar

Toronto Universitesi & 1621
Cardiff Universitesi 3 554
McGill Universitesi 3 388

Trinity Koleji Dublin 3 383
Texas Universitesi 3 368
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Tablo 5. En ¢ok atif alan 50 makale

Cook, DA; Hatala, R; Brydges, R; Zendejas, B; Szostek, JH; Wang, AT; Erwin, PJ;
Ham:

a,

Estai, M; Bunt, S

McLean, SF

Education A:
Systemauc Revlew and Me'a -analysis
2 Best teaching practices in anatomy education: A critical review
3 Case-Based Learning and its Application in Medical and Health-Care
Fields: A Review of Worldwide Literature
4 The effectiveness of case-based learning in health
BEME systematic review: BEME Guide No. 23
5 A systematic review of the factors - enablers and barriers - affecting e-
learning in health sciences education
International Caries Detection and Assessment System (ICDAS) and its
6 ional Caries Classification and System (ICCMS)—
methods for staging of the caries process and enabling dentists to manage
caries
7 Profiles and competences for the graduating European dental education
update 2009
8 The academic environment: the students’ perspective
9 Training to reduce LGBTQ-related bias among medical, nursing, and
dental students and providers: a systematic review
10 of the i Medical
(IMIA) on Education in Biomedical and Health Informatics First Revision
1 A survey of prelicensure pain curricula health science faculties in Canadian
universities
12 In the students' own words: What are the strengths and weaknesses of the
lental school curriculum?
13 The evolution of rapid prototyping in dentistry: a review

Students' and lecturers' perspective on the implementation of online
14 learning in dental education due to SARS-CoV-2 (COVID-19): a cross-
sectional study

Survey of undergraduate pain curricula for healthcare professionals in the
15 .
United Kingdom
An integrated undergraduate pain curriculum, based on IASP curricula, for
16 " N .
six Health Science Faculties
17 Teaching mindfulness in medical school: where are we now and where are
we going?
18 Attitudes of medical and dental students to dissection
19 Preparing health professions students for terrorism, disaster, and public
health emergencies: Core competencies
20 Curriculum Change in Dental Education, 2003-09
21 In an era of uncertainty: Impact of COVID-19 on dental education
22 Digital Undergraduate Education in Dentistry: A Systematic Review
Impact of Artificial Intelligence on Dental Education: A Review and Guide
23 :
for Curriculum Update
24 Using online game-based platforms to improve student performance and
engagement in histology teaching
2 Curriculum structure, content, leaning and assessment in European
undergraduate dental education - update 2010
2 in Problem-Based Learning in Health Sciences
Education: A Systematic Review
Remote E-exams During Covid-19 pandemic: A cross-sectional study to
27 students' preferences and academic dishonesty in faculties of medical
sciences
28 A Comparison of traditional and engaging lecture methods in a large
professional-level course
29 Clinical p and health for health
professions
30 Oral health care in the 21st century: Implications for dental and medical
education
31 Evaluation of a blended learning course for teaching oral radiology to
undergraduate dental students
® Do traditional techniques produce better conventional complete dentures
than simplified techniques?
33 L Student of the Use of L in the
Study of "Living Anatomy”
34 Global Prevalence and Drivers of Dental Students' COVID-19 Vaccine
Hesitancy
How Comprehenswe Are Research Studies Investigating the Efficacy of
35 T h d Learning in Anatomy Education? A
Systematic Review
36 Educational Effectiveness, Target, and Content for Prudent Antibiotic Use
37 Leadership in healthcare education
38 COVID-19 vaccine acceptance and hesitancy among dental and medical
students
39 A nationwide survey of online teaching strategies in dental education in
China
40 Effect of magnification loupes on dental hygiene student posture
41 Students' of lecturing versus interactive
teaching
22 Haptic-based virtual reality for periodontal training simulator
" The value of education in special care dentistry as a means of reducing
inequalities in oral health
a4 Problem-Based Learning in Dental Education: A Systematic Review of the
Literature
a5 Radiographic technical quality of root canal treatment performed by dental
students at the Dental Teaching Center in Jordan
a6 Understanding neurophobia: Reasons behlnd |mps|red understandlng and
learning of roSs- ipl
47 The context of learning anatomy: does it make a difference?
a8 The teaching of Class | and Class |l direct composite restorations in
European dental schools
2 Virtual microscopy- The future of teaching histology in the medical
curriculum?
50 Dangers and Benefits of Social Media on E-Professionalsm of Health Care

Professionals: Scoping Review

JE; Davies, D; Ekeocha, S; Kidd, JM; MacDougall, C; Matthews, P;
Purkis, J; Clay, D
Regmi, K; Jones, L

Pitts, NB; Ekstrand, KR

Cowpe, J; Plasschaert, A; Harzer, W; Vinkka-Puhakka, H; Walmsley, AD

Divaris, K; Barlow, PJ; Chendea, SA; Cheong, WS; Dounis, A; Dragan, IF; Hamiin, J;
F; Kuin, D; Mitr S; Mo'nes, M; Molnar, N; Perryer, G;
Pickup, J; Reval, N Shanahan, D; Songpaisan, Y; Taneva, E; Yaghoub-Zadeh, S;
West, K; Vrazic,

Morris, M; Cooper, RL; Ramesh A; Tabatabai, M; Arcury, TA; Shinn, M; Im, W;
uarez, P; Matthews-Juarez, P

Mantas, J; Ammenwerth, E; Demiris, G; Hasman, A; Haux, R; Hersh, W; Hovenga,
E; Lun, KC; Marin, H; Martin-Sanchez, F; Wright, G
Watt-Watson, J; McGillion, M; Hunter, J; Choiniere, M; Clark, AJ; Dewar, A;
Johnston, C; Lynch, M; Morley-Forster, P; Moulin, D; Thie, N; von Baeyer, CK;
Webber, K

Henzi, D; Davies, E; Jasinevicius, R; Hendrickson, W

Azari, A; Nikzad, S

Schlenz, MA; Schmidt, A; , B; Kramer, N; Schulz-Weidner, N
Briggs, EV; Carr, ECJ; Whittaker, MS
Watt-Watson, J; Hunter, J; P; Librach, L; R -Wilms, L; Schreiber,

M; Lax, L; Stinson, J; Dao, T; Gordon, A; Mock, D; Salter, M

Dobkin, PL; Hutchinson, TA

Snelling, J; Sahai, A; Ellis, H

Markenson, D; Dimaggio, C; Redlener, |

Haden, NK; Hendrickson, WD; Kassebaum, DK; Ranney, RR; Weinstein, G;
Anderson, EL; Valachovic, RW

Hung, M; Licari,FW;Hon, ES;Lauren,E; Su, S; Birmingham, WC; Wadsworth, LL;
Lassetter, JH; Graff, TC; Harman, W; Carroll, WB; Lipsiky, MS

Zitzmann, NU; Matthisson, L; Ohla, H; Joda, T

Thurzo, A; Strunga, M; Urban, R; Surovkova, J; Afrashtehfar,KI

Felszeghy, S; Pasonen-Seppéanen, S; Koskela,A; Nieminen, P; Harkénen, K;
Paldanlus KMA; Gabbauj,S; Ketola, K; Hiltunen, M; Lundln M;

F i,T;Sointu, EB;Gilbert,
Manogue, M;McLoughlin,J; Christersson,C; Delap, E; Lindh, G; SchoonheimKiein,
M:Plasschaert,A

Jin, J; Bridges, SM

Elsalem, L; Al-Azzam, N; Jum'ah, AA; Obeidat, N

Miller, CJ; McNear, J; Metz, MJ

Allan, J; Barwick, TA; Cashman, S; Cawley, JF; Day, C; Douglass, CW; Evans, CH;
Garr, DR; Maeshiro, R; McCarthy,RL:Meyer, SM; Riegelman, R; Seifer, SD; Stanley,
J; Swenson, M; Teitelbaum, HS; Timothe, P; Werner, KE;Wood,D

Hendricson, WD; Cohen, PA

Kavadella, A; Tsiklakis, K; Vougiouklakis, G; Lionarakis, A

Kawai, Y; Murakami, H; Shariati, B; Klemetti, E; Blomfield, JV; Billette, L; Lund, JP;
Feine,

Ivanusic, J; Cowie, B; Barrington, M

Riad, A; Abdulqader, AH; Morgado, M; Domnori, S;Koscik,M; Mendes, JJ; Klugar,
M; Kateeb, E

Clunie, L; Morris, NP; Joynes, VCT; Pickering, JD
Lee, CR; Lee, JH; Kang, LW; Jeong, BC; Lee, SH
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Sekil 2. Yazarlarin anahtar kelimelerinden olusan kelime bulutu
Tartisma

Bibliyometrik analiz, saglik ve tip arastirmalari alaninda yaygin olarak
kullanilan, akademik iletisim cevresinin yapisi, etkisi ve dinamiklerine
iliskin niteliksel ve niceliksel icgoriiler sunmay1 amaclayan onemli bir
yontemdir. Arastirmacilar, kurumlar ve politika yapicilar bu
analizlerden; bilimsel {iretkenligi degerlendirme, gelisen arastirma
egilimlerini belirleme ve arastirma fonlamasi ile is birliklerine yonelik
stratejik kararlar alma siireclerinde faydalanmaktadir. Bu baglamda
bibliyometrik analiz, akademik ve bilimsel calismalara iliskin
degerlendirmelerde kritik bir rol Ustlenmektedir’®. Bu calismanin
amaci, dis hekimligi miifredatinda kullamlan anahtar kelimelerin
bibliyometrik profilini incelemektir. WoS veri tabanindan elde edilen
bilgiler dogrultusunda, ilgili anahtar kelimelere iliskin bilimsel
yayinlarin atif analizleri ve ag haritalamalan gerceklestirilmis;
arastirmacilar, kurumlar ve arastirma merkezleri belirlenmistir.

Dis hekimligi egitimi, COVID-19 pandemisinin aniden ortaya ¢ikmasiyla
birlikte 6nemli bir doniisim siirecine girmistir. Geleneksel egitim
modeli, oOgrencilerin klinik ve laboratuvar ortamlarinda 0Ogretim
Uyeleriyle birebir etkilesim icinde calismalarini esas alirken; pandemi
sirecinde uygulanan halk sagligi  onlemleri, bu yapinin
stirdiirlilebilirligini imkansiz hale getirmis ve egitimde dijitallesmeye
gecisi zorunlu kilmistir''. Klinik dis1 ve klinik temelli 6gretim, tamamen
cevrim ici ortamlarda sunulan kisith egitim icerikleriyle 6nemli
zorluklarla karsilasmistir. Bu donemde dis hekimligi alanindaki bircok
arastirma ertelenmis ya da tamamen durdurulmustur. Bununla birlikte,
pandeminin geleneksel dis saghigi hizmetleri Uzerindeki olumsuz
etkileri, teledis hekimligi ve dis hekimliginde acil miidahale konularina
yonelik farkindaligin artmasina neden olmus, ayni zamanda uzaktan
egitimin potansiyel avantajlarinin daha goriiniir hale gelmesine katki
saglamistir'2, WoS veri tabanindan elde edilen bilgiler dogrultusunda,
dis hekimligi egitiminde; en popiiler arastirma alanlari, anahtar
kavramlan ve bunlarin zaman icindeki degisimi gosterilmistir. Egitimde
dijitallesme, COVID-19'un etkileri ve yapay zekanin yikselisi gibi
konularin giderek daha fazla 6nem kazandig1 goriilmiistiir (Sekil 1).

Geleneksel ders anlatim yontemlerinin uzun yillar tip ve dis hekimligi
egitiminde baskin model olarak kullanildigi bilinmektedir. Ancak,
ogrenci merkezli yaklasimlarin onem kazanmasi, dijital araclarin
yayginlasmasi ve pandemi ile birlikte ivme kazanan dijital donusim,
cevrim ici 6grenme yontemlerinin etkinligini artirmstir. Nitekim
analiz edilen literatiirde “egitimde dijitallesme” temasi son yillarda
onemli bir anahtar kavram olarak one cikmistir (Sekil 2).

Son yillarda yapay zeka teknolojilerinin tip ve dis hekimligi egitimine

entegrasyonu dikkat cekici bicimde artmistir. Yapay zekanin onemli
uygulama alanlarindan biri olan sanal simiilasyonlar, &grencilerin
klinik becerileri gercek hasta lizerinde risk olusturmadan
gelistirmelerine olanak saglamaktadir. Bu araclar, bireysel 6grenme
hizlarina uygun sekilde esnek bir egitim deneyimi sunmakta ve
tekrarli uygulamalar yoluyla yeterlilik diizeylerinin artirilmasina katki
saglamaktadir',

Bibliyometrik analiz bulgulan, “artificial intelligence”, “machine
learning”, “deep learning” ve “virtual simulation” gibi anahtar
kelimelerin dis hekimligi egitimi literatiiriinde giderek daha fazla yer
aldigini ortaya koymustur'', Elde edilen veriler, yapay zeka
teknolojilerinin egitim iceriklerine entegrasyonunun yalmizca gecici
bir trend olmadigini, aym1 zamanda miifredat diizeyinde kalic1 bir
doniistimiin parcasi haline geldigini gostermektedir.

Sonug¢

Bu bibliyometrik analiz, dis hekimligi egitimi alanindaki mevcut
arastirma egilimlerini ortaya koyarak, gelecekte odaklanlabilecek
potansiyel konulara dair onemli ipuclarn sunmustur. Elde edilen
bulgular, 6zellikle yapay zeka destekli egitim uygulamalar, problem
tabanli o6grenme yaklasimlari ve uzaktan egitim modellerinin
onumiizdeki donemlerde dis hekimligi miifredatinda daha genis bir
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anlamaya yonelik kapsamli bir perspektif sunmakta; bu yoniyle hem
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Tesekkiir: Sayin; Aybiike Asena ATASEVER ISLER, Yavuz Selim GENC,
Ahmet YILDIRIM, Giilbeddin YALINIZ, Rusen ERDEM’ a sozlu bildiriye
katkilarindan dolay1 tesekkir ederiz.

Degerlendirme / Peer-Review
iki D1s Hakem / Cift Tarafli Kérleme
Etik Beyan / Ethical statement

Bu calisma 20-22 Subat 2025 tarihlerinde Bolu Abant izzet Baysal
Universitesinde diizenlenen UDEG 3. Uluslararasi Dis Hekimligi
Egitimi Kongresi'nde "sozlli bildiri" olarak sunulmustur.

Bu calismanin hazirlanma siirecinde bilimsel ve etik ilkelere uyuldugu
ve yararlanilan tiim calismalarin kaynakcada belirtildigi beyan olunur.

This study was presented as an "oral presentation” at the UDEG 3rd
International Dentistry Education Congress held at Bolu Abant Izzet
Baysal University on 20-22 February 2025.

It is declared that during the preparation process of this study,
scientific and ethical principles were followed and all the studies
benefited are stated in the bibliography.

Benzerlik Taramas / Similarity scan
Yapildi - ithenticate

Etik Bildirim / Ethical statement
dishekimligidergisi@selcuk.edu.tr

Cikar Catismasi / Conflict of interest
Cikar catismas1 beyan edilmemistir.

Telif Hakki & Lisans / Copyright & License

Yazarlar dergide yayinlanan calismalarinin telif hakkina sahiptirler ve
calismalar1 CC BY-NC 4.0 lisansi altinda yayimlanmaktadir.

14

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dent J. 2025

Boylu OF, Demir NM

Finansman / Grant Support

Yazarlar bu calisma igin finansal destek almadigin beyan etmistir. |
The authors declared that this study has received no financial
support.

Yazar Katkilar1 / Author Contributions

Calismanin Tasarlanmasi | Design of Study: OFB (%60), NMD (%40)
Veri Toplanmasi | Data Acquisition: OFB (%60), NMD (%40)

Veri Analizi | Data Analysis: OFB (%60), NMD (%40)

Makalenin Yazim | Writing up: OFB (%60), NMD (%40)

Makale Génderimi ve Revizyonu | Submission and Revision: OFB
(%70), NMD (%30)

Selcuk Dental Journal | ISSN: 2148-7529

15



Dis Hekimligi Miifredatiyla ilgili En ¢ok Atif Alan 50 Yayinin Bibliyometrik Analizi Ozel Sayi

KAYNAKLAR

1. McLean SF. Case-Based Learning and its Application in Medical and
Health-Care Fields: A Review of Worldwide Literature. Journal of
medical education and curricular development. 2016;3.

2. Divaris K, Barlow PJ, Chendea SA, Cheong WS, Dounis A, Dragan
IF, et al. The academic environment: the students' perspective.
European journal of dental education: official journal of the
Association for Dental Education in Europe. 2008;12 Suppl 1:120-
30.

3. Zitzmann NU, Matthisson L, Ohla H, Joda T. Digital Undergraduate
Education in Dentistry: A Systematic Review. International journal
of environmental research and public health. 2020;17(9).

4. Hung M, Licari FW, Hon ES, Lauren E, Su S, Birmingham WC, et al.
In an era of uncertainty: Impact of COVID-19 on dental education.
Journal of dental education. 2021;85(2):148-56.

5. Schlenz MA, Schmidt A, Wostmann B, Kramer N, Schulz-Weidner
N. Students' and lecturers' perspective on the implementation of
online learning in dental education due to SARS-CoV-2 (COVID-19):
a cross-sectional study. BMC medical education. 2020;20(1):354.

6. Amiri H, Peiravi S, Rezazadeh Shojaee SS, Rouhparvarzamin M,
Nateghi MN, Etemadi MH, et al. Medical, dental, and nursing
students' attitudes and knowledge towards artificial intelligence:
a systematic review and meta-analysis. BMC medical education.
2024;24(1):412.

7. Busch F, Hoffmann L, Truhn D, Ortiz-Prado E, Makowski MR,
Bressem KK, et al. Global cross-sectional student survey on Al in
medical, dental, and veterinary education and practice at 192
faculties. BMC medical education. 2024;24(1):1066.

8. Bell A, Cairns A, Binnie V. The changing landscape of dental
education - Glasgow Dental School. British dental journal.
2022;233(5):427-9.

9. Van Eck N, Waltman L. Software survey: VOSviewer, a computer
program for bibliometric mapping. scientometrics.
2010;84(2):523-38.

10. Hassan W, Duarte AE. Bibliometric analysis: A few suggestions.
Current problems in cardiology. 2024;49(8):102640.

11. Kerkstra RL, Rustagi KA, Grimshaw AA, Minges KE. Dental
education practices during COVID-19: A scoping review. Journal of
dental education. 2022;86(5):546-73.

12. Li B, Cheng L, Wang H. Challenges and Opportunities for Dental
Education from COVID-19. Dentistry journal. 2022;10(10).

13. Lee N, Huh J, Jeong H, Park W. Effectiveness of Online Interactive
Education in Dental Radiology. International dental journal.
2024;74(5):1024-32.

14. Dave M, Patel N. Artificial intelligence in healthcare and
education. British dental journal. 2023;234(10):761-4.

15. Schwendicke F, Krois J, Gomez J. Artificial intelligence in
dentistry Chances and challenges. Journal of Dental Research.
2020; 99(7): 769-774.

16. Erdem R, Genc YS, Yalimz G, Giilsen IT. Dental implantolojide
yapay zeka kullaniminin bibliyometrik analizi. Aydin Dental
Journal. 2024; 10(2): 155-167.

16

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dental Journal / Udeg 3. Uluslararasi Dis Hekimligi Egitimi Kongresi Ozel Say1 (2025): 17-24

Research /Arastirma Makalesi

Student-Centered Education in Dentistry: Perspectives of Students and Academicians in Turkey

Dis Hekimliginde Ogrenci Merkezli Egitim: Tiirkiye'deki Ogrenci ve Akademisyenlerin Goriisleri

Mehmet Semih VELIOGLU®

, Sinem OZDEMIR®

, Serkan POLAT® , Nimet UNLU®

%Selcuk University, Faculty of Dentistry, Department of Restorative Dentistry, Konya, Turkiye
9%elcuk Universitesi, Dis Hekimligi Fakiiltesi, Restoratif Dis Tedavisi AD, Konya, Tiirkiye
8Bolu Abant Izzet Baysal University, Faculty of Dentistry, Department of Oral and Maxillofacial Surgery, Bolu, Tirkiye
8Bolu Abant izzet Baysal Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Cerrahisi AD, Bolu, Tiirkiye

ABSTRACT

Introduction: Student-centered education (SCE) is an instructional approach
that emphasizes active student participation and learning responsibility.

Objective: This study aims to evaluate the knowledge and attitudes of
academicians regarding SCE in undergraduate dental education.

Materials and Methods: The study was conducted using a Google Forms
survey platform with the participation of 254 dental students (from first to
fifth year) and 97 academicians. The survey assessed knowledge and
awareness of SCE, current practices and experiences, encountered
challenges, and recommendations for improvement. Ethical approval was
obtained from the Non-Interventional Clinical Research Ethics Committee of
Selcuk University Faculty of Dentistry. Dental students and academicians
across Turkey were invited to participate via email and social media.
Personal data were not recorded, and responses were analyzed
anonymously. Collected data were statistically analyzed using the Chi-
Square test and the Kruskal-Wallis test.

Results: No statistically significant difference was observed in SCE
awareness between research assistants and assistant/associate professors
(p=0.11). However, a statistically significant difference was found in the
level of knowledge regarding Problem-Based Learning (PBL) and the Flipped
Classroom Model (FCM) across academic titles (p=0.018). A total of 36.1% of
participants considered themselves competent in implementing student-
centered education methods in undergraduate training. Both students and
academicians identified PBL and FCM as the least preferred educational
methods. The most reported challenges in implementing SCE methods were
time management (65% for students, 72.2% for academicians) and
insufficient technological infrastructure (68% for students, 64.9% for
academicians). The most frequently cited supportive factor necessary for
enhancing the effectiveness of these methods was the improvement of
technological infrastructure (74.4% for students, 85.6% for academicians).

Conclusion: Although healthcare education in Turkey aligns with
international standards, significant deficiencies exist in both knowledge and
implementation of SCE methods. Enhancing awareness and providing
targeted training on these methods can contribute to highly qualified
professionals and improved healthcare services.

Keywords: Student-centered education, Learning methods, Awareness

0z
Giris: Ogrenci merkezli egitim (OME), 68rencilerin aktif katiimim ve
o6grenme sorumlulugunu vurgulayan bir egitim yaklasimidir.

Amag: Bu calisma, dis hekimligi lisans egitiminde OME hakkinda
akademisyenlerin bilgi ve tutumlarim degerlendirmeyi amaclamaktadir.

Gereg ve Yontem: Bu calisma, yaslar 18 ile 45+ arasinda degisen 254 dis
hekimligi 6grencisi (1., 2., 3., 4. ve 5. sinif) ve 97 akademisyen {izerinde,
OME hakkinda bilgi ve farkindalik, mevcut uygulamalar ve deneyim,
karsilasilan zorluklar ve gelistirme onerilerine yonelik hazirlanms bir
Google Forms anket platformu kullanilarak gerceklestirilmistir. Selcuk
Universitesi Dis Hekimligi Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu tarafindan onaylanan bu calismaya, Tirkiye genelindeki dis
hekimligi 6grencileri ile dis hekimligi akademisyenleri e-posta ve sosyal
medya araciligiyla davet edilmistir. Katiimcilarin kisisel bilgileri
kaydedilmemis, veriler anonim olarak analiz edilmistir. Toplanan veriler Ki
Kare testi ve Kruskal Wallis testi ile analiz edilmistir.

Bulgular: Arastirma gorevlileri ile yardimci docent ve dogentler arasinda
OME farkindaligi acisindan istatistiksel olarak anlamli bir farkliik
bulunmamistir (p=0,11). Akademik unvanlar arasinda Probleme Dayali
Ogrenme (PDO) ve Ters Yiiz Egitim Modeli (TYE) metotlarina ait bilgi
diizeylerinde istatistiksel olarak anlamli bir farklilik gozlenmistir (p=0,018).
Katiimcilarin =~ %36,1'  lisans  egitiminde 0Ogrenci merkezli  egitim
yontemlerinin  kullamm  konusunda kendisini yeterli gordiigli ifade
edilmistir. Hem ogrenciler hem de akademisyenler, PDO ve TYE
metotlarinin egitimde en az tercih edilen yontemler oldugu belirtilmistir.
OME yéntemlerini uygularken en cok karsilasilan zorluklarin zaman yénetimi
(strastyla %65, %72,2) ve teknolojik altyap1 yetersizligi (sirasiyla %68, %64,9)
oldugu hem 6grenciler hem de akademisyenler tarafindan tespit edilmistir.
Bu uygulamalarin daha etkili olabilmesi icin hem &grenciler hem de
akademisyenlerin en ¢ok ihtiyac duydugu destekleyici faktor teknolojik
altyapinin gelistirilmesi (sirasiyla %74,4, %85,6) olmustur.

Sonug: Ulkemizde saglik egitimi uluslararasi standartlarda iyi olsa da OME
yontemleri ile ilgili hem bilgi hem de uygulama diizeyinde c¢esitli
yetersizlikler mevcuttur. Bu konuda yapilacak egitimler ve bilincin
artinlmasi ile daha kaliteli bireyler yetistirilip saglik alaninda daha kaliteli
hizmet sunulabilir.

Anahtar kelimeler: Ogrenci merkezli egitim, Ogrenme yontemleri,
Farkindalik

INTRODUCTION

In line with advancements in technology and science, dental education
has become increasingly complex in terms of both content and
methodology. The traditional long formal education period has gradually
been replaced by apprenticeship-based learning and, more recently, by
self-directed learning and the pursuit of individual competence."
Didactic lectures have been the gold standard and the most common
method of traditional teaching and learning practice. Despite traditional
preferences for simplicity of lecture presentations, appropriateness for
crowded classes, and the ability to present massive amounts of
theoretical content, students are exposed to large amounts of
information, making it difficult to retain, remember, and interpret.
Education is a dynamic process requiring constant renewal and
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development.® However, today's curricula lag behind current
innovative teaching techniques and remain inadequate to keep up with
future advances.®

There have been significant changes in medical education in recent
years, and student-centered education has become more widely
adopted by educators. The various learning methods used in medical
and dental schools include problem-based learning (PBL), case-based
learning(CBL),  team-based learning(TBL), = competency-based
education(CBE), flipped classroom (FC), simulation-based learning
(SBL), peer-assisted learning (PAL), observational learning (OL).®

This study aims to investigate the knowledge and cognition of
academicians and dental school students about student-centered
education(SCE) in undergraduate dental education.
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METHODS

Determining the awareness of contemporary educational methods
among educators and students plays a crucial role in enhancing the
quality of dental education. This study aims to evaluate the
knowledge levels and perspectives of both academicians and dental
students regarding SCE methods.

Within this scope, the study was conducted on 254 dental students
and 97 academicians aged between 18 and 45+, using a Google Forms
survey platform designed to assess knowledge and awareness of SCE,
current practices and experiences, encountered challenges, and
suggestions for improvement.

At the initial stage of the study, it was considered to include all
students from the 1st to the 5th year; however, it was deemed
appropriate to evaluate the pre-clinical classes—namely the 1st, 2nd,
and 3rd year students—as a single group represented by the 3rd year
cohort. This study was approved by the Non-Interventional Clinical
Research Ethics Committee of Selcuk University Faculty of Dentistry
(Ethics approval number 2025/20), and dental students and
academicians across Turkey were invited to participate via email and
social media. Participants’ personal information was not recorded,
and the data were analyzed anonymously. The collected data were
analyzed using the Chi-Square and the Kruskal-Wallis test (p<0,05).

RESULTS

Participants were asked questions under four main categories:
knowledge and awareness of SCE, current practices and experiences,
the effectiveness of educational methods and feedback, and
encountered challenges and suggestions for improvement. A five-
point Likert scale (strongly disagree, disagree, neutral, agree,
strongly agree) was used for the survey. The socio-demographic
charactheristics of participants were shown in Table 1.

Table 1. The socio-demographic characteristics of the participants.

Female 247 70%
Gender Male 101 29%
Not mentioned 4 1%
18-20 23 7%
21-23 190 54%
24-26 37 1%
Age
27-35 82 23%
36-45 15 4%
45+ 5 1%
Class 3 69 20%
Class 4 115 33%
Class 5 70 20%
Specialist 9 3%
Title
Research Asistant 58 16%
Associate Professor 13 4%
Assistant Professor 11 3%
Professor 7 2%

The study sample consisted of 70% female participants and 94%
individuals under 35. Third--, fourth-, and fifth-year dental students,
along with academicians from various academic ranks, participated
in this study.

To assess knowledge and awareness of SCE, participants were asked
three questions. The responses of participants were shown in Table
2. No statistically significant difference was found in SCE awareness
among research assistants, assistant professors, and associate
professors (p>0.05). However, a statistically significant difference
was observed among students, specifically between third- and fourth-
year students (p=0.029), with fourth-year students demonstrating a
significantly higher level of awareness compared to third-year
students. Regarding PBL, research assistants were found to have
significantly less knowledge than other academic ranks (p<0.05).

Table 2.The responses of participants regarding Knowledge and
Awareness of Student-Centered Education Methods

22 19 1 0

Class 3 27

Class 4* 25 35 39 14 2

Class 5 18 28 20 3 1
Specialist 1 4 2 2 0
Research 17 20 11 10 0
fdde 0 : ’ 0
fsert o : ) : 1
Professor 1 0 2 3 1

Problem-based learning 37 37
Flipped Classroom 10 1
Team-based learning 60 107
Simulation-based learning 61 192
Case analysis study 52 84
Clinical practice training 78 74
OSCE 24 160

Others 4 12

Problem-based learning 21
Flipped Classroom 3
Team-based learning 30
Simulation-based learning 37
Case analysis study 43
Clinical practice training 85
OSCE 11

Others 5

*:Fourth-year students showing significantly higher level of awareness compared to the third year students.

Additionally, all academic ranks were found to have significantly lower
knowledge of the FC model (p=0.000). Associate Professors exhibited
significantly greater knowledge of case-based analysis and Objective
Structured Clinical Examination (OSCE) compared to other academic
ranks (p<0.05).

Regarding students' experiences with SCE, a significantly higher
proportion of students reported having participated in clinical practice
training(CPT) (p=0.000), whereas the proportion of students who had
experienced OSCE was significantly lower (p=0.000). Nevertheless, the
majority of students reported engaging in small-group activities such
as FC, PBL, and TBL.

Participants were asked four questions regarding SCE practices and
experiences, and their responses are shown in Table 3. The study also
investigated whether there were significant differences in SCE practice
experiences among academic ranks. While no statistically significant
differences were found among the groups (p>0.05), academic ranks
were reported using various SCE methods except for CPT. The majority
of students reported utilizing simulation-based training, particularly
preclinical and phantom laboratory training.

Academicians were asked about the positive changes they observed in
students due to SCE implementation. The majority reported
improvements in long-term learning, motivation, and the ability to
apply theoretical knowledge in practice. However, research assistants
noted that they did not observe a significant improvement in students’
motivation.
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Participants were asked two questions regarding the effectiveness of educational methods and feedback which were showned in Table 4a and
4b. The responses from academicians regarding whether SCE methods enhance students’ competencies were analyzed, and no statistically
significant differences were found among the groups (p>0.05). The majority of academic staff reported that PBL significantly improved
students’ problem-solving skills.

Regarding FC, SBL, CPT, and OSCE, academicians shared similar views on their impact on critical thinking, problem-solving, teamwork, clinical
decision-making, professionalism, and communication skills. Concerning small-group activities, academicians agreed that these methods foster
teamwork skills among students. In terms of clinical practice education, academic staff generally agreed that it enhances students’ clinical
decision-making and professionalism.

Table 3. The responses of participants about SCE practices and experiences

Class 3 7(%10) 16(%23) 28(%41) 16(%23) 2(%3)
Class 4 4(%3) 21(%18) 55(%48) 34(%30) 1(%1)
Class 5 2(%3) 16(%23) 28(%40) 20(%29) 4(%6)
Specialist 2(%22) 1(%11) 3(%33) 3(%33) 0(%0)
Research Asistant 4(%7) 9(%16) 24(%41) 19(%33) 2(%3)
Associate Professor 1(%8) 4(%31) 3(%23) 5(%38) 0(%0)
Assistant Professor 0(%0) 2(%18)) 5(%45) 3(%27) 1(%9)
Professor 0(%0) 1(%14) 3(%43) 3(%43) 0(%0)
[ wetoa | e ][ pefintelydossntcontributs || Dossntconmibwte [ Undecided || Contibues || Definitaly conributes |
Class 3 0(%0) 2(%8) 10(%40) 13(%52) 0(%0)
Class 4 7(%13) 11(%21) 13(%25) 19(%36) 3(%6)
Class 5 7(%17) 7(%17) 14(%34) 11(%27) 2(%5)
T Specialist 2(%22 1(%11) 5(%56) 1(%11) 0(%0)
Research Asistant 8(%14) 6(%10) 28(%48) 13(%22) 3(%5)
Associate Professor 2(%15) 1(%8) 7(%54) 3(%23) 0(%0)
Assistant Professor 2(%20) 0(%0) 3(%30) 5(%50) 0(%0)
Professor 1(%14) 1(%14) 1(%14) 4(%57) 0(%0)
L Definitely doesntcontibute | Doesntcontibute || Undecided | Contributes | Definitely contributes |
Class 3 5(%20) 3(%12) 13(%52) 4(%16) 0(%0)
Class 4 11(%21) 12(%23) 27(%51) 3(%6) 0(%0)
Class 5 13(%32) 1(%2) 24(%59) 1(%2) 2(%5)
Specialist 2(%22) 2(%22) 4(%44) 1(%11) 0(%0)
Flipped Classroom B
Research Asistant 10(%17) 5(%9) 40(%69) 3(%5) 0(%0)
Associate Professor 3(%23) 3(%23) 7(%54) 0(%0) 0(%0)
Assistant Professor 1(%9) 4(%36) 6(9%55) 0(%0) 0(%0)
Professor 1(%14) 2(%29) 3(%43) 1(%14) 0(%0)
| [ Definitely dossntconwiboute | Dossntcontribute | [ conwmbutes || Definitly cotributes |
Class 3 0(%0) 0(%0) 3(%12) 12(%48) 10(%40)
Class 4 2(%4) 1(%2) 4(%8) 23(%43) 23(%43)
Class 5 1(%2) 2(%5) 3(%7) 15(%37) 20(%49)
. 5 ) Specialist 1(%11) 0(%0) 1(9%11) 2(%22) 5(%56)
Simulation based Learning
Research Asistant 1(%2) 1(%2) 10(%22) 24(%41) 22(%38)
Associate Professor 0(%0) 0(%0) 0(%0) 7(%54) 6(%46)
Assistant Professor 0(%0) 0(%0) 1(%9) 2(%18) 8(%73)
Professor 0(%0) 0(%0) 1(%14) 5(%71) 1(%14)
| [ Defintely doesntcontribute || Doesntcontribute |
Class 3 0(%0) 3(%12) 8(%32) 13(%52) 1(%4)
Class 4 4(%8) 7(%13) 16(%30) 21(%40) 5(%9)
Class 5 1(%3) 9(%23) 5(%13) 18(%45) 7(%18)
R —— Specialist 1(%11) 1(%11) 2(%22) 4(%44) 1(%11)
Research Asistant 2(%3) 2(%3) 20(%34) 27(%47) 7(%12)
Associate Professor 0(%0) 0(%0) 2(%15) 6(%46) 5(%38)
Assistant Professor 0(%0) 1(%9) 1(%9) 6(%55) 3(%27)
Professor 0(%0) 0(%0) 0(%0) 6(%86) 1(%14)
| [ Defintely doesntcontribute || Doesntcontribute |
Class 3 1(%4) 2(%8) 2(%8) 13(%52) 7(%28)
Class 4 2(%4) 1(%2) 1(%2) 14(%26) 35(%66)
Class 5 1(%2) 0(%0) 1(%2) 7(%17) 32(%78)
- ) - Specialist 1(%11) 0(%0) 1(9%11) 1(9%11) 6(%67)
Clinical practice Training N
Research Asistant 0(%0) 0(%0) 7(%12) 20(%34) 31(%53)
Associate Professor 0(%0) 0(%0) 0(%0) 4(%31) 9(%69)
Assistant Professor 0(%0) 0(%0) 0(%0) 3(%27) 8(%73)
Professor 0(%0) 0(%0) 0(%0) 2(%29) 5(%71)
] [ Definitely doesntcontrioute [ Dossntcontribwte || Undecided |
Class 3 2(%8) 2(%8) 13(%52) 7(%28) 1(%4)
Class 4 7(%13) 10(%19) 12(%23) 20(%38) 4(%8)
Class 5 5(%12) 5(%12) 8(%20) 15(%37) 8(%20)
Specialist 1(%11) 0(%0) 4(%44) 3(%33) 1(%11)
Team based Learning N
Research Asistant 1(%11) 5(%9) 18(%31) 26(%45) 8(%14)
Associate Professor 0(%0) 0(%0) 4(%31) 8(%62) 1(%8)
Assistant Professor 0(%0) 1(%9) 2(%18) 7(%64) 1(%9)
Professor 0(%0) 0(%0) 0(%0) 6(%86) 1(%14)
| [ Definitely doesntcontribute || Doesntcontribute | | Definitely contributes |
Class 3 0(%0) 0(%0) 3(%12) 6(2%24) 16(%64)
Class 4 2(%4) 1(%2) 2(%4) 9(%17) 39(%74)
Class 5 2(%5) 0(%0) 0(%0) 9(%22) 30(%73)
. . Specialist 1(%11) 0(%0) 0(%0) 1(%11) 7(%78)
Traditional Lesson Learning
Research Asistant 2(%3) 0(%0) 6(10) 18(%31) 32(%55)
Associate Professor 0(%0) 0(%0) 0(%0) 4(%31) 9(%69)
Assistant Professor 0(%0) 0(%0) 0(%0) 2(%18) 9(%82)
Professor 0(%0) 0(%0) 1(%14) 2(%29) 4(%57)

Preclinic Laboratory 90(%92) 235(%93)
Fantom Laboratory 96(%98) 233(%92)

Virtual Reality Based Technology 8(%8) 8(%3)
Basic life support on models 20(%20) 50(%20)

1 participate more actively. 43(%44) 75(%30)

Learning becomes more permanent. 71(%72) 196(%77)

| feel more motivated. 53(%54) 118(%46)

It facilitates the transition of theoretical knowledge into clinical practice. 62(%63) 185(%73)
| do not observe any changes. 5(%5) 8(%3)
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Students’ perspectives on the competencies developed through SCE were also analyzed, revealing no significant differences among their
responses (p>0.05). The majority of students reported that PBL improved their problem-solving abilities. Regarding FC, SBL, CPT, and OSCE,
students expressed similar views on their impact on critical thinking, problem-solving, teamwork, clinical decision-making, professionalism,
and communication skills. Students also agreed that small-group activities enhanced their teamwork skills and that clinical practice education
strengthened their clinical decision-making and professionalism.

Two questions were posed to participants regarding the challenges of SCE. The questions and responses are shown in Table 5. The greatest
challenges reported by both students and academicians are time management and insufficient technological infrastructure. Additionally,
students frequently report a lack of resources as one of the challenges they encounter. Students have indicated that to make PBL more
effective, additional educational materials and resources should be provided, technological infrastructure should be ensured, and student
feedback should be considered. Academic staff, on the other hand, have emphasized that, rather than focusing on student feedback, the
training of the academic staff is essential in this regard.

In the final section of the survey, a general evaluation and recommendations question was asked which were shown in Table 6 and the general
evaluation comparisons within academic ranks and student groups revealed similar patterns (p>0.05).

Table 4a. The responses of participants regarding Effectiveness of Teaching Methods and Feedback

Class 3 0(%0) 0(%0) 3(%12) 14(%56) 8(%32)
Class 4 2(%4) 3(%6) 6(%11) 29(%55) 13(%25
Class 5 0(%0) 1(%2) 7(9%17) 22(%54) 11(%27)
Specialist 1(%13) 0(%0) 2(%25) 2(%25) 3(%38)
Critical thinking skills
Research Asistant 1(%2) 4(%7) 16(%28) 28(%48) 9(%16)
Associate Professor 0(%0) 2(%15) 0(%0) 9(%69) 2(%15)
Assistant Professor 0(%0) 1(%9) 1(%9) 8(%73) 1(%9)
Professor 0(%0) 0(%0) 1(%14) 3(%43) 3(%43)
| octiydoosmtconwbue Dossmiconibuts  Undecidsd  Contibues Definiey conibutes
Class 3 0(%0) 0(%0) 2(%8) 13(%52) 10(9%40)
Class 4 1(%2) 2(%4) 5(%10) 27(%52) 17(%33)
Class 5 1(%2) 0(%0) 2(%5) 22(%54) 16(%39)
e Specialist 1(%11) 0(%0) 1(%11) 5(%56) 2(%22)
CIAlEy Research Asistant 1(%2) 3(%5) 16(%28) 28(%48) 10(%17)
Associate Professor 1(%8) 0(%0) 0(%0) 10(%77) 2(%15)
Assistant Professor 0(%0) 0(%0) 1(%9) 9(%82) 1(%9)
Professor 0(%0) 0(%0) 0(%0) 4(%57) 3(%43)
| octieydoosmtconwbue Dossmiconibute  Undooided  Convibwes Definiey coniibuies
Class 3 0(%0) 1(%4) 4(%16) 9(%36) 11(%44)
Class 4 1(%2) 4(%8) 4(%8) 21(%40) 23(%43)
Class 5 1(%2) 1(%2) 3(%7) 18(%44) 18(%44)
T — Specialist 1(%13) 1(%13) 1(%13) 3(%38) 2(%25)
Ratentiisiatysh] [ i 1(%2) 2(%3) 12(%21) 33(%57) 10(%17)
Associate Professor 0(%0) 1(%8) 1(%8) 9(9%69) 2(%15)
Assistant Professor 0(%0) 0(%0) 0(%0) 9(%82) 2(%18)
Professor 0(%0) 0(%0) 0(%0) 3(%43) 4(%57)
| ocoiydoosmtconwbue Dossmconinbuts  Undecidsd  Contibues Definiey conibutes
Class 3 0(%0) 4(%16) 5(%20) 6(%24) 10(%40)
Class 4 3(%6) 5(%9) 9(%17) 23(%43) 13(%25
Class 5 2(%5) 2(%5) 6(%15) 19(%46) 12(%29)
Specialist 1(%11) 0(%0) 1(%11) 5(%56) 2(%22)
Teamwork orientation
Research Asistant 1(%2) 1(%2) 11(%19) 33(%57) 12(%21)
Associate Professor 1(%8) 0(%0) 1(%8) 8(%62) 3(%23)
Assistant Professor 0(%0) 0(%0) 0(%0) 9(%69) 2(%15)
Professor 0(%0) 0(%0) 0(%0) 4(%57) 3(%43)
| octiydoosmtconwbue Dossmiconibuts  Undecidsd  Contibues Definiey conibutes
Class 3 0(%0) 0(%0) 3(%12) 11(%44) 11(%44)
Class 4 2(%4) 1(%2) 2(%4) 27(%51) 21(%40)
Class 5 1(%2) 1(%2) 2(%5) 19(%46) 18(%44)
G T Specialist 1(%11) 0(%0) 1(%11) 4(%44) 3(%33)
making Research Asistant 1(%2) 4(%7) 14(%24) 28(%48) 11(%19)
Associate Professor 1(%8) 0(%0) 0(%0) 10(%77) 2(%15)
Assistant Professor 0(%0) 0(%0) 0(%0) 9(%82) 2(%18)
Professor 0(%0) 0(%0) 0(%0) 3(%43) 4(%57)
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Table 4b. The responses of participants regarding Effectiveness of Teaching Methods and Feedback

It promotes critical thinking 30 75
It enhances problem solving skills 58 152
It fosters the spirit of teamwork 12 24
PBL
It enhacnes clinical decision making 25 60
It enhances professionalism " 45
It improves communication skills 12 25
It promotes critical thinking 30 104
It enhances problem solving skills 31 58
It fosters the spirit of teamwork 16 30
FC
It enhacnes clinical decision making 15 35!
It enhances professionalism 12 50
It improves communication skills 10 31
It promotes critical thinking 17 57
It enhances problem solving skills 25 49
It fosters the spirit of teamwork 59 147
TBL
It enhacnes clinical decision making 20 37
It enhances professionalism 19 43
It improves communication skills 34 73
It promotes critical thinking 10 35
It enhances problem solving skills 35! 85
It fosters the spirit of teamwork 17 37
SBL
It enhacnes clinical decision making 46 122
It enhances professionalism 41 123
It improves communication skills 13 29
It promotes critical thinking 24 77
It enhances problem solving skills 33 20
It fosters the spirit of teamwork 15 27
CBL
It enhacnes clinical decision making 46 121
It enhances professionalism 33 97
It improves communication skills 13 32
It promotes critical thinking 21 56
It enhances problem solving skills 33 76
It fosters the spirit of teamwork 18 23
OSCE
It enhacnes clinical decision making 30 86
It enhances professionalism 37 929
It improves communication skills 20 56
It promotes critical thinking 19 72
It enhances problem solving skills 31 109
It fosters the spirit of teamwork 31 71
CPT
It enhacnes clinical decision making 58 145
It enhances professionalism 51 147
It improves communication skills 40 127

Table 5. The responses of participants regarding Challenges Encountered in Student-Centered Educational Methods and Suggestions for
Improvement

Time management 71(%72) 165(%65)

Lack of resources 50(%51) 137(%54)

Insufficient technological infrastructure 64(%65) 173(%68)

quate preparation of faculty 38(%39) 68(%27)
Students struggling to adapt to this method 39(%40) 87(%34)
Others 4(%4) 15(%6)

S Academien  Stwdemt
More educational materials and resources 76(%78) 182(%72)
Improvement of technological infrastructure. 84(%86) 189(%74)
Education of academic staff 69(%70) 120(%47)
Consideri 48(%49) 179(%70)
Others 2(%2) 12(%5)
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Table 6. The responses about Participants' overall evaluations
regarding the survey.

Class 3 0(%0) 1(%6) 4(%22) 7(%39) 6(%33)

Class 4 1(%3) 0(%0) 11(%28) 11(%28) 16(%41)

Class 5 1(%4) 1(%4) 2(%9) 8(%35) 11(%48)

Specialist  0(%0) 0(%0) 0(%0) 1(%11) 8(%89)

Research
Asistant
Associate
Professor
Asistant
Professor

0(%0) 1(%2) 12(%21) 18(%31) 27(%47)

0(%0) 0(%0) 1(%8) 3(%23) 9(%69)

0(%0) 0(%0) 0(%0) 5(%45) 6(%55)

Professor  0(%0) 0(%0) 0(%0) 2(%29) 5(%71)

DISCUSSION

This study aims to determine the cognitive levels of academics and
students regarding student-centered education in dental education.

Curriculum reform in dental education is ongoing, with dental faculties
progressing toward a more integrated and multidisciplinary model that
enhances transparency in the relationships between basic and clinical
sciences. PBL and CBL are promising tools for medical and dental
educators.®

Akaltan, in his review titled “Update in Dental Education: Teaching
and Learning Methods” reported that numerous educational
approaches, principles, and methods are currently implemented in
dental education, with the common aim of these approaches being to
foster the development of learning attributes such as critical thinking,
self-directed learning, and problem-solving skills.©

A review evaluating the role of PBL in dental education at Showa
University School of Dentistry from its inception in 2003 to 2012
concluded that while there is no single, perfect educational method
to satisfy all students and staff, PBL is indubitably effective.”) Notably,
SBL has been proposed as an efficacious method for medical and dental
clinical training, serving as a bridge between classroom learning and
real-life clinical experience.® Today’s students, particularly
Millennials, expect instant access to services, the ability to download
their grades, course schedules, and other relevant information
automatically, as well as access to assistance 24 hours a day. To meet
these expectations, a shift in mindset within dental faculties must be
encouraged, and educators should receive training in e-learning and e-
teaching to facilitate both theoretical and practical knowledge
transfer effectively.®

Our study indicates that educators with lower academic titles tend to
have less knowledge about PBL. Additionally, the FC model appears to
be a method with which educators across all academic titles have
limited familiarity. When students assessed themselves in terms of
their knowledge and awareness levels regarding SCE methods, it was
observed that they perceived themselves to be less competent
compared to academicians. Furthermore, when participants were
asked to indicate which SCE methods they were familiar with only at
the knowledge level, academicians ranked their familiarity as follows:
CPT>SBL>TBL>CBL>PBL>OSCE>FC. In comparison, students reported
their knowledge levels in the following order:
SBL>CPT>TBL>CBL>OSCE>PBL>FC.

When academicians were asked, "Which student-centered education
methods do you use in student training?”, the most frequently used
methods were reported as follows: CPT>CBL>SBL>TBL>PBL>OSCE>FC.
Similarly, when students were asked, "Which student-centered
education methods have you experienced?", their responses aligned
with their reported knowledge levels and were ranked as:
SBL>CPT>TBL>CBL>OSCE>PBL>FC.

Based on these findings, despite variations in the ranking of preferred
SCE methods between students and academicians, CPT and SBL
consistently emerged as the most commonly used SCE approaches in
dental education. These are followed by TBL and CBL, which are also
frequently utilized and associated with higher levels of knowledge.
Additionally, the results suggest that although OSCE, PBL, and FC are
used to a lesser extent, their presence indicates a growing trend
toward the increased implementation of SCE methods in the future of
dental education.

The success of PBL depends on collaboration between students and
instructors. Students must come to class adequately prepared to
resolve misunderstandings and fill knowledge gaps."® The FC is an
innovative pedagogical approach that integrates blended learning
methodologies through online, offline, or hybrid instructional
materials outside the conventional classroom environment,
supported by constructivist learning theory.™ The FC model fosters
self-directed learning by requiring students to seek supplementary
resources to reinforce the provided material."® Its effective
implementation necessitates active engagement from both educators
and students. Furthermore, it is crucial for educators to meticulously
plan and structure instructional activities that enhance student
preparedness and participation.®

Academicians and students emphasized that CPT enhances clinical
decision-making, professionalism, and communication skills. SBL
(e.g., preclinical, phantom applications) improves clinical decision-
making, professionalism, and problem-solving abilities. CBL
contributes to clinical decision-making, professionalism, problem-
solving, and critical thinking. OSCE supports the development of
professionalism, clinical decision-making, and problem-solving. PBL
is particularly effective for enhancing problem-solving skills. The FC
model was reported to be most effective in improving communication
skills. TBL was noted to be especially beneficial in fostering team
spirit and collaboration. These findings suggest that the integration
of diverse SCE methods into dental education plays a crucial role in
equipping students with the essential competencies required for
professional practice. Moreover, the use of such methods is likely to
have a significant impact on graduates' ability to meet expected
standards of professionalism. When asked about the necessary
supportive factors for enhancing the effectiveness of SCE practices,
academicians emphasized, in order of importance: the development
of technological infrastructure, the need for more educational
materials and resources, the training of academic staff, and the
incorporation of student feedback. Similarly, students highlighted the
need for improved technological infrastructure, more materials and
resources, the inclusion of student feedback, and the training of
academic staff. These findings further confirm that the successful
implementation of SCE in dental education is heavily dependent on
access to technological infrastructure, educational materials, and
learning resources. Additionally, the lack of training opportunities for
academicians to learn and gain experience in applying diverse SCE
models represents a significant gap that must be addressed. Equally
important is the ongoing collection of student feedback, which should
be systematically used to make continuous improvements to
educational programs.

In our study, simulation-based education emerged as the most
commonly applied model among the most frequently utilized student-
centered education (SCE) methods reported by both academicians
and students. Within this category, preclinical and phantom
laboratory training was the most frequently employed, followed by
basic life support on models. In contrast virtual reality-based
education was reported to be used very infrequently.

A significant portion of the limitations encountered in the
implementation of SCE methods in dental education was attributed
to inadequate technological infrastructure, insufficient materials and
resources, time constraints, and the lack of adequate training for
academicians in these methods.

In response to survey questions aimed at evaluating the effectiveness
of SCE methods and the perceived value of feedback mechanisms,
both academicians and students agreed that SCE contributes
significantly to various professional competencies, including
teamwork, critical thinking, problem-solving, communication skills,
patient interaction, and clinical decision-making.

When participants were asked, “Which student-centered education
methods are more effective in student training? Which competencies
do they enhance?”, all groups identified CPT and SBL (e.g.,
preclinical, phantom applications, etc.) as the most effective SCE
methods in dental education.

One of the most significant challenges in student-centered education
is the necessity of considering student feedback and implementing
improvements accordingly.> '® To create an effective learning
environment, students’ experiences, expectations, and challenges
must be regularly assessed. However, inadequately structured
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feedback processes or the limited influence of student opinions on
educational programs can negatively impact motivation and class
participation.®Therefore, student feedback should not merely be
collected as data but should serve as a key component guiding the
educational process. By analyzing this feedback and making necessary
curriculum adjustments, educators can enhance the effectiveness of
student-centered education and encourage more active student
participation in the learning process.("”

CONCLUSION

Contemporary pedagogical methods that place the student at the
center of the learning process employ innovative and creative
approaches to facilitate knowledge acquisition. This approach
enhances professional competence by fostering skills, expertise, and
leadership within the field. Differentiated teaching models should be
effectively and appropriately integrated into dental education from
the preclinical years onward, which necessitates flexibility in the
educational approach.

To enhance the prevailing pragmatic perspectives in dental education,
it is recommended that educators consider their students' level of
knowledge and the philosophical foundations of dental education. This
can be achieved by providing a more comprehensive theoretical
framework for dental education, ultimately improving the student
learning experience. Moreover, for the successful implementation of
innovative approaches, educators need to receive regular training on
contemporary educational methodologies and stay up to date with
advancements in the field. Additionally, providing educators and
students with access to a well-established technological infrastructure
will not only enhance students’ motivation toward education but also
elevate the quality of education, thereby contributing to the provision
of higher-standard healthcare services.
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0z
Giris: Yapay zeka (YZ), son yillarda saglik egitiminde giderek daha fazla yer
edinmekte ve dis hekimligi alaninda da cesitli uygulamalan ile dikkat

cekmektedir. Ancak, lisans diizeyinde YZ teknolojilerinin entegrasyonu ve
kullanmimi konusunda sinirli sayida calisma bulunmaktadir.

Amag: Bu calisma ile dis hekimligi 6grencilerinin dis hekimligindeki yapay
zeka farkindaligi, uygulamalan ve kullaniminda etik ve hukuk kurallarina
iliskin bilginin degerlendirmesi amaglanmistir.

Gereg ve Yontem: Bu calisma, yaslan 18 ile 60 arasinda degisen 161 dis
hekimligi 6grencisi ve akademisyen iizerinde, Google Forms anket platformu
kullamlarak gerceklestirilmistir. Selcuk Universitesi Dis Hekimligi Fakiiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu tarafindan onaylanan bu
calismaya, Tirkiye genelindeki 3., 4. ve 5. simif dis hekimligi 6grencileri ile
dis hekimligi akademisyenleri e-posta ve sosyal medya araciligiyla davet
edilmistir. Katiimcailarin kisisel bilgileri kaydedilmemis, veriler anonim
olarak analiz edilmistir. Anket; demografik bilgiler (3 soru), YZ farkindaligi
(3 soru), YZ uygulamalarn (17 soru), YZ uygulamalarimin dis hekimligi
egitimine entegrasyon zorluklan ve etik zorluklar (6 soru) ile goriis ve
oneriler (1 soru) olmak lizere 4 bolimden ve toplam 30 sorudan
olusmaktadir. Anket sonuclan Ki-Kare testi ve Kruskal-Wallis testi ile
istatistiksel olarak degerlendirilmistir.

Bulgular: Calismaya %12,4 u 6gretim uyesi, %24,2 si 5.simf 6grencisi, %40,4
u 4. simf ogrencisi ve %23 u 3. simf ogrencisi katiim saglamistir.
Katiimcailarin %71,5 inin YZ ile ilgili bilgi seviyesi “kararsiz”, “hic bilgi sahibi
olmadiklanm” ya da “az bilgi sahibi olduklarim” belirtmislerdir. Bununla
birlikte katiimcilarin 28’1 (%17,5) konuya iliskin egitim ve seminere katilma
durumlarinin az oldugunu da bildirmislerdir. Kisilerin egitim diizeyi ile dis
hekimligi egitiminde YZ farkindaligi ve YZ uygulamalan ile arasinda
istatistiksel olarak anlamli bir farklilik goriilmemistir (sirasiyla p=0,671 ve
p=0,496). “YZ’min klinik egitim alaninda kullamlmas gerektigini” 4. ve 5.
simf ogrenciler tarafindan istatistiksel olarak anlamli oranda daha fazla
belirtilmistir (p=0,015). YZ ‘min hasta mahremiyeti, gizlilik ve veri giivenligi
konularinda 3. sinif 6grencileri ile 6gretim Uyeleri arasinda istatistiksel
olarak anlamli bir fark gorulmustur (p=0,01). Katiimalar, YZ’nin dis
hekimligine entegrasyonundaki zorluklar konusunda 1. sirada teknolojik alt
yapi eksikligi ve 2. sirada ise yeterli egitim materyallerinin olmamasi olarak
belirtmislerdir. YZ uygulamalarimin egitim miifredatinda daha fazla yer
almasi konusunu katiimcilardan 126’s1 (%88,8) tarafindan desteklemistir.

Sonug: Dis hekimlerinin ve dis hekimligi 6grencilerinin YZ ile ilgili bilgi
eksikliginin mevcut oldugu gozlenmistir. Bu konuda hem egitim hem de
uygulama alanlarinda YZ entegrasyonunun gelistirilmesi gerektigi ortadadir.
Ancak veri giivenligi ve hasta mahremiyeti konularindaki kaygilarin da
giderilmesi icin gerekli 6nlemlerin alinmasi 6nemli bir calisma konusudur.

Anahtar Kelimeler: Yapay zeka, Dis hekimligi egitimi, Farkindalik

ABSTRACT

Introduction: In recent years, artificial intelligence(Al) has increasingly
gained prominence in healthcare education, attracting attention with its
various applications in the field of dentistry. However, studies examining
the integration and utilization of Al technologies at the undergraduate level
remain limited.

Objective: This study aims to evaluate dental students' awareness of Al in
dentistry, its applications, and their knowledge regarding the ethical and
legal frameworks governing its use.

Materials and Methods: The study was conducted using the Google Forms
survey platform with the participation of 161 dental students and
academicians aged between 18-60. Ethical approval was obtained from the
Non-Interventional Clinical Research Ethics Committee of Selcuk University
Faculty of Dentistry. Third-, fourth-, and fifth-year dental students, as well
as dental academicians from various institutions across Turkey, were
invited to participate via email and social media. Personal data were not
recorded, and responses were analyzed anonymously.

The survey consisted of four sections with a total of 30 questions:(1)
demographic information(3 questions),(2) Al awareness(3 questions),(3) Al
applications(17 questions),(4) challenges in integrating Al into dental
education and ethical concerns(6 questions), and (5) opinions and
recommendations(1 question). The survey results were statistically
analyzed using the Chi-Square test and the Kruskal-Wallis test.

Results: Among the participants,12.4% were academicians,24.2% were
fifth-year students,40.4% were fourth-year students, and 23% were third-
year students. A total of 71.5% of participants reported their level of Al-
related knowledge as "uncertain,” "having no knowledge,"or"having little
knowledge.” Additionally,28 participants(17.5%) stated that they had
limited experience attending Al-related training or seminars. There was no
statistically significant difference between educational level and Al
awareness or Al applications in dental education(p=0.671 and p=0.496,
respectively). However, the perception that "Al should be utilized in clinical
education” was statistically significantly higher among fourth- and fifth-
year students(p=0.015). A statistically significant difference was observed
between third-year students and academicians regarding concerns over Al's
impact on patient privacy, confidentiality, and data security(p=0.01).

Participants identified the primary challenge in integrating Al into dental
education as the lack of technological infrastructure, followed by the
insufficiency of educational materials. Additionally,126 participants(88.8%)
expressed support for the inclusion of more Al-related content in the dental
curriculum.

Conclusion: The findings indicate a knowledge gap among dental students
and professionals regarding Al. The need for improved integration of Al into
both education and clinical practice is evident. However, addressing
concerns related to data security and patient confidentiality remains a
critical area of focus in future research and implementation strategies.

Keywords: Artificial intelligence, Dentistry education, Awareness

INTRODUCTION

Artificial intelligence is defined as the development of computer
systems that aim to mimic human intelligence.In recent years, Al has
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been increasingly utilized in the fields of medicine and dentistry,
integrating not only into clinical applications but also into educational
processes?. Al algorithms contribute to more accurate diagnoses and
the development of personalized treatment plans by analyzing dental
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imaging and patient records. Furthermore, the use of Al in dental
education provides students with the opportunity to enhance their
clinical skills through virtual simulations, eliminating any potential
risks associated with real-patient interactions®.

Al is also employed to assess the knowledge levels of dental students,
enhance knowledge retention, and offer personalized learning
experiences®. Educational games, assessments, and intelligent
tutoring systems increase student motivation while promoting the
effective use of technological innovations in education®. However,
the integration of Al into dental education presents certain ethical
and practical challenges®. Over-reliance on Al may negatively impact
students' critical thinking and problem-solving skills. Additionally,
ensuring the accuracy and impartiality of Al algorithms is crucial to
preventing erroneous diagnoses and treatment decisions”.

Another major concern regarding the use of Al in education relates to
academic integrity. Al-powered tools may provide students with an
unfair advantage in academic assessments, potentially undermining
the credibility of the education system®. Therefore, universities must
develop preventive policies within the framework of academic ethical
standards to regulate the use of Al in educational settings®.

This study aims to assess the awareness of Al among dental students
and academicians, examine its applications in dentistry, and assess
their knowledge regarding the ethical and legal dimensions of these
technologies.

METHODS

This study was conducted on 161 dentistry students and faculty
members aged between 18 and 60, using the Google Forms survey
platform. The study was approved(Ethics approval number 2025/21)
by the Non-Interventional Clinical Research Ethics Committee of
Selcuk University Faculty of Dentistry. Dental students in their 3rd,
4th, and 5th years, as well as dentistry faculty members from various
institutions across Turkey, were invited to participate via email and
social media. Participants' personal information was not recorded,
and the data were analyzed anonymously.

The survey consisted of four sections with a total of 30 questions:
demographic information (3 questions), Al awareness (3 questions), Al
applications (17 questions), challenges in integrating Al into dental
education and ethical concerns (6 questions), and opinions and
suggestions (1 question). The survey results were statistically
analyzed using the Chi-Square test and the Kruskal-Wallis test.

RESULTS

The sociodemographic distribution of participants were presented in
Table1. An analysis of the data obtained from the study reveals that
81.1% of the participants were women aged between 18 and 24 years.
Additionally, 86.5% of the participants were students.

Table 1. The sociodemographic distribution of participants.

Male 111 (%67,7)
Gender Female 52(%31,7)
Not mentioned 1(%0,6)
18-24 133(%81,1)
25-34 22(%13,4)
Age
35-44 4(%2,4)
45 + 5(%3)
Academician 22(%13,4)
Class 3 37(%22,6)
Title
Class 4 66(%40,2)
Class 5 39(%23,8)

Three questions were asked to assess the participants’ awareness of
artificial intelligence. The questions and the distribution of responses
are presented in Table 2. Accordingly, participants’ levels of
knowledge, seminar attendance, and awareness regarding Al
applications were evaluated.

Table 2. The responses of participants regarding the awareness of
artificial intelligence.

Class 3 4(%11) 13(%835) 14(%38) 6(%16) 0(%0)

Class 4 3(%5) 24(%36) 17(%26) 21(%32) 1(%2)

Class 5 4(%10) 16(%41) 7(%18) 11(%28) 1(%83)

Academician 2(%9) 7(%32) 4(%18) 8(%36) 1(%5)

Class 3 4(%11) 33(%89)

Class 4 17(%26) 49(%74)

Class 5 5(%13) 34(%87)

Academician

9(%24) 15(%41) 10(%27) 3(%8) 0(%0)

5(%23) 17(%77)

Class 4 11(%17) 21(%32) 16(%24) 17(%26) 1(%2)

Class 5 7(%18) 20(%51) 7(%18) 5(%13) 0(%0)

Academician 1(%5) 9(%41) 3(%41) 8(%36) 1(%5)

The analyses conducted for all these aspects revealed no statistically
significant differences (p > 0.05). This indicates that, in general,
participants possess a comparable level of knowledge concerning

artificial intelligence.

In this study, various applications of artificial intelligence (Al) in
dentistry (including clinical skill development, accuracy and
efficiency, personalized treatment planning, early diagnosis and
treatment, database creation, simulations and inactive learning tools,
and performance monitoring) were evaluated. For this purpose, 17
questions were administered to the participants, and the distribution
of the questions and their corresponding responses is presented in
Table 3a. Statistical analysis revealed no significant differences in the
evaluation of these Al application areas among third-, fourth-, and
fifth-grade students and academicians (p>0.05). This finding suggests
that participants hold similar views regarding the role of Al in dental
education and professional practice.

Participants were asked about the areas in which artificial intelligence
is currently being used, and the distribution of their responses is
presented in Table 3b. Results indicated that the majority of
participants agreed on the necessity of Al applications in diagnosis and
treatment planning, dental imaging and analysis technologies, clinical
training simulations, Al-assisted treatment applications (such as
CAD/CAM and orthodontic aligner treatments), robotic surgery, and Al
integration, patient management, and appointment systems, as well
as data analysis and patient risk assessment methods. However,
participants largely expressed that Al should not be used in student
performance evaluation, forensic dentistry, and ethical-legal matters.
Notably, in student performance evaluation, academicians supported
the use of Al, whereas students predominantly opposed it, and this
difference was statistically significant (p=0.042).
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Table 3a. The responses of participants regarding artificial intelligence applications.

Di is and i 127(%77,4)

Artificial Intelligence T ies in Dental ing and Analysi 143(%87,2)

Clinical Training Simulations in Dentistry 117(%71,3)

Artificial Intelligence in Treatment Applications (CAD/CAM, Orthodontic Clear Aligners) 185(%82,3)
Robotic Surgery and Artificial Intelligence Integration in Dentistry 82(%50)

Student Performance Evaluation in Dentistry 58(%35,4)

Patient and App y in Dentistry 122(%74,4)

Data Analysis and Patient Risk Assessment Methods in Dentistry 111(%67,7)

Use of Data Analysis and Artificial Intelligence in Forensic Dentistry 67(%40,9)

Artificial Intelligence Applications in Ethical and Legal Issues in Dentistry 50(%30,5)
Others 1(%0,6)

]

Class 3 0(%0) 2(%5) 8(%22) 17(%46) 10(%27)
Class 4 2(%3) 3(%5) 17(%26) 30(%45) 14(%21)
Class 5 0(%0) 2(%5) 9(%23) 16(%41) 12(%31)
Academician 0(%0) 0(%0) 3(%14) 13(%59) 6(%27)

[ [ Completelydisagree || Disagree || Undecided || Agreed || CompletelyAgreed |
Class 3 0(%0) 1(%3) 7(%19) 20(%54) 9(%24)
Class 4 2(%3) 1(%2) 14(%21) 35(%53) 14(%21)
Class 5 0(%0) 3(%8) 8(%21) 18(%46) 10(%26)
Academician 0(%0) 0(%0) 3(%14) 12(%565) 7(%32)

[ |l Completelydisagree || Disagree [ Undecided | Agreed [ CompletelyAgreed |
Class 3 0(%0) 1(%3) 7(%19) 21(%57) 8(%22)
Class 4 1(%2) 3(%5) 15(%23) 31(%47) 16(%24)
Class 5 0(%0) 3(%8) 8(%21) 18(%46) 10(%26)
Academician 0(%0) 2(%9) 3(%14) 10(%45) 7(%32)

Class 3 1(%3) 1(%3) 7(%19) 18(%49) 10(%27)
Class 4 1(%2) 0(%0) 18(%27) 35(%53) 12(%18)
Class 5 0(%0) 4(%10) 6(%15) 19(%49) 10(%26)
Academician 0(%0) 1(%5) 1(%5) 15(%68) 5(%23)

[ |l Completelydisagree || Disagree [ Undecided || Agreed [ CompletelyAgreed |
Class 3 0(%0) 2(%5) 5(%14) 18(%49) 12(%32)
Class 4 2(%3) 1(%2) 10(%15) 40(%61) 13(%20)
Class 5 0(%0) 0(%0) 4(%10) 24(%62) 11(%28)

Academician 0(%0) 0(%0) 3(%14) 12(%565) 7(%32)

[ Anbasedtools help students acquire practical skills in dental education through simulations, interactive learning tools, and various scenarios. |
[ |l Completelydisagree || Disagree [ Undecided || Agreed [ CompletelyAgreed |
Class 3 0(%0) 0(%0) 9(%24) 16(%43) 12(%32)
Class 4 1(%2) 1(%2) 15(%23) 31(%47) 18(%27)
Class 5 0(%0) 2(%5) 4(%10) 23(%59) 10(%26)

Academician 0(%0) 0(%0) 4(%18) 13(%59) 5(%23)
[~ Adificial intelligence can provide feedback by monitoring students' performance, optimizing the learning process. |
[ |l Completelydisagree || Disagree [ Undecided | Agreed [ CompletelyAgreed |

Class 3 0(%0) 0(%0) 11(%30) 19(%51) 7(%19)
Class 4 2(%3) 3(%5) 15(%23) 31(%47) 15(%23)
Class 5 1(%3) 1(%3) 10(%26) 19(%49) 8(%21)
Academician 0(%0) 1(%5) 5(%23) 10(%45) 6(%27)

Class 3 0(%0) 2(%5) 15(%41) 16(%43) 4(%11)
Class 4 1(%2) 4(%6) 16(%24) 34(%52) 11(%17)
Class 5 0(%0) 3(%8) 7(%18) 21(%54) 8(%21)
Academician 0(%0) 2(%9) 6(%27) 10(%45) 4(%18)

[ |l Completelydisagree | Disagree || Undecided | Agreed [ CompletelyAgreed |
Class 3 0(%0) 3(%8) 5(%14) 22(%59) 7(%19)
Class 4 2(%3) 1(%2) 20(%30) 31(%47) 12(%18)
Class 5 0(%0) 1(%3) 7(%18) 24(%62) 7(%18)
Academician 0(%0) 1(%5) 3(%14) 12(%55) 6(%27)

[ |l Completelydisagree | Disagree [ Undecided || Agreed [ CompletelyAgreed |
Class 3 0(%0) 3(%8) 11(%30) 15(%41) 8(%22)
Class 4 1(%2) 2(%3) 21(%32) 33(%50) 9(%14)
Class 5 1(%3) 2(%5) 9(%23) 20(%51) 7(%18)
Academician 0(%0) 2(%9) 5(%23) 10(%45) 5(%23)

[ |l Completelydisagree || Disagree [ Undecided || Agreed [ CompletelyAgreed |
Class 3 0(%0) 1(%3) 12(%32) 19(%51) 5(%14)
Class 4 1(%2) 3(%5) 239%35) 29(%44) 10(%15)
Class 5 0(%0) 1(%3) 9(%23) 23(%509) 6(%15)
Academician 0(%0) 1(%5) 6(%27) 10(%45) 5(%23)

Class 3 0(%0) 2(%5) 7(%19) 19(%51) 9(%24)

Class 4 2(%3) 2(%3) 13(%20) 32(%48) 17(%26)

Class 5 0(%0) 1(%3) 4(%10) 26(%67) 8(%21)

Academician 0(%0) 1(%5) 0(%0) 12(%55) 9(%41)
[/ TheAlsupported virtual dental assistant application performs various tasks in the dental office more accurately and with fewer errors, requiring less human labor for its functions. |
[ |l Completelydisagree | Disagree || Undecided | Agreed [ CompletelyAgreed |

Class 3 0(%0) 5(%14) 10(%27) 17(%46) 5(%14)

Class 4 3(%5) 4(%6) 20(%30) 27(%41) 12(%18)

Class 5 3(%8) 2(%5) 4(%10) 25(%64) 5(%13)

Academician 0(%0) 2(%9) 4(%18) 13(%59) 3(%14)
[ |[ Completelydisagree | Disagree | [ Agreed [ CompletelyAgreed

Class 3 0(0%) 3(%8) 8(%22) 19(%51) 7(%19)

Class 4 2(%3) 4(%6) 19(%29) 26(%39) 15(%23)

Class 5 0(%0) 3(%8) 5(%13) 25(%64) 6(%15)

Academician 0(%0) 2(%9) 5(%23) 11(%50) 4(%18)

N
N
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Table 5. Opinions of participants about the role of artificial
intelligence in the educational curriculum.

Class 3 0(%0) 2(%5) 9(%24) 16(%43) 10(%27)

Class 4 1(%2) 1(%2) 13(%20) 30(%45) 21(%32)

Class 5 1(%3) 1(%3) 4(%10) 27(%69) 6(%15)

Academician 0(%0) 0(%0) 2(%9) 15(%68) 5(%23)

DISCUSSION

As in other fields, artificial intelligence (Al) used in the healthcare
sector has rapidly gained momentum. In this context, the level of
consideration and awareness of Al applications in dentistry among
faculty members and students is of significant importance!®. Shortly,
dental students and practicing dentists are expected to play key roles
not only in the utilization but also in the development of Al
technologies. The literature includes several studies aimed at
assessing the knowledge levels of dental students about the
applications of artificial intelligence in dentistry"> 12,

In the survey study conducted by Tassoker and Akyiiz with the
participation of 259 students, 76.8% of the respondents answered "no"
to the question, "Are you aware of the topics of artificial intelligence
and deep learning discussed in radiology?"("®. Similarly, in a study
conducted by Ozel and Biiyiikcavus on 236 dental students, 76.27% of
the participants responded "no" to the question, "Are you aware of
developments related to artificial intelligence in the field of
radiology?"™. In our study, 72.34% of students and 52.63% of faculty
members stated that their knowledge about artificial intelligence was
insufficient. These findings are consistent with the results reported in
the literature.

Thanks to artificial intelligence, which enhances diagnostic accuracy,
personalizes treatment approaches, and organizes data more
efficiently, dentistry is undergoing a significant transformation>
') various branches of dentistry benefit from Al tools in numerous
ways, such as enabling earlier detection of diseases. However, for the
successful integration of artificial intelligence into dental practice,
challenges related to data management, processing capacity, and
ethical considerations must be addressed'”).

In our study, no statistically significant difference was observed among
participants regarding the impact of artificial intelligence applications
in dentistry on clinical skill development, accuracy and efficiency,
personalized treatment planning, early diagnosis and treatment,
database creation, simulations, inactive learning tools, and
performance monitoring (p > 0.05). This result indicates that
participants hold similar views on the role of artificial intelligence in
dental education and professional practice.

Participants were asked in which areas of dentistry artificial
intelligence is most commonly used. The responses revealed that they
shared largely similar opinions regarding the necessity of Al utilization
in areas such as diagnosis and treatment planning, dental imaging and
analysis technologies, clinical education simulations, Al-assisted
treatment applications (e.g., CAD/CAM systems, orthodontic clear
aligner treatments), robotic surgery and Al integration, patient
management and appointment systems, and data analysis for patient
risk assessment. Based on these findings, there appears to be a
consensus that artificial intelligence should be utilized as a supportive
tool in nearly all areas of the dental profession excluding primarily
surgical and operative procedures. Nonetheless, our study also
revealed that participants expressed concerns regarding bias and
privacy about artificial intelligence. In a study conducted by Kim et
al., it was emphasized that ethical, impartial, responsible, and
clinically validated algorithms are crucial for maximizing the benefits
of artificial intelligence while minimizing the risks it poses to both
patients and practitioners®. The same study also highlighted that
artificial intelligence curricula should not only teach students how to
interact with, use, and manage Al programs(®. Still, it should also
encourage critical thinking by guiding dental educators to train
students in making visual estimations before consulting Al to interpret
results correctly and avoid potential errors". Additionally, it was
suggested that curricula should include aspects related to data
protection, privacy, and potential third-party interference®.

CONCLUSION

Today, artificial intelligence has become an indispensable part of the
healthcare system, promising higher quality healthcare services while
also providing high efficiency and rapid access to information. Within
the field of dentistry, Al-driven applications are transforming clinical
practice, diagnosis, treatment planning, and patient management.
Yet, the integration of Al into dentistry education requires a
proactive and strategic approach to ensure its safe, ethical, and
effective implementation. This study highlights that while Al
awareness is growing among students and academicians, concerns
regarding bias, data privacy, and ethical considerations persist.
Addressing these concerns is crucial to fostering a learning
environment where future dental professionals can harness Al's
potential while maintaining patient safety, professional integrity,
and equitable healthcare delivery.

For Al to be successfully integrated into dental curricula, it is
essential to provide structured educational programs that not only
enhance technical proficiency but also encourage critical thinking
and ethical decision-making. Dental educators must guide students in
understanding Al’s capabilities and limitations, ensuring they can
interpret Al-generated data effectively and avoid over-reliance on
automated systems. Furthermore, curricula should incorporate
modules on data protection, algorithmic transparency, and third-
party interventions to equip students with a comprehensive
understanding of Al-related challenges. By adopting a forward-
thinking approach, dental education can align itself with
technological advancements, preparing future professionals to
leverage Al responsibly and ethically for the benefit of both patients
and practitioners.
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Klinik Gozlem Ders Kurulu Dersinin Etkinliginin Degerlendirilmesi: Anket Calismasi
Evaluation of the Effectiveness of the Clinical Observation Course Board Course: Survey Study

Kuddusi GEKiC®

, Nazmiye DONMEZ®

“Bolu Abant izzet Baysal Universitesi, Dis Hekimligi Fakiiltesi, Restoratif Dis Tedavisi AD, Bolu, Tiirkiye
“Bolu Abant izzet Baysal University, Faculty of Dentistry, Department of Restorative Dentistry, Bolu, Tiirkiye

0z
Amag: Bu calismanin amaci, Klinik Gozlem Ders Kurulu dersinin, ilk defa

klinik uygulama derslerini alan dis hekimligi 4. sinif lisans 6grencilerinin
beceri ve tutumlar lzerine katkisim degerlendirmektir.

Gereg ve Yontemler: 2023-2024 egitim-6gretim doneminde Klinik Gozlem
Ders Kurulu dersini alan 6grencilere donem sonunda Google Forms iizerinden
iki soruluk bir anket uygulanmistir. Aym 6grenci grubuna 2024 - 2025 egitim-
ogretim doneminde, bir onceki egitim 6gretim doneminde Klinik Gozlem
Ders Kurulu kapsaminda aldiklar egitimin klinik uygulama derslerine olan
katkisini degerlendirmek icin klinik uygulama dersleri devam ederken Google
Forms Uzerinden yedi soruluk yeni bir anket uygulanmistir. Anketler
ogrencilerin memnuniyet diizeylerini sorgulayan sorulardan olusmustur.
Muadil olarak hazirlanan sorular arasinda benzerlik olup olmadig Ki-kare
testi uygulanarak kontrol edilmistir. Branslar bazindaki sorular icin ise
tanmitici istatistikler (frekans, % frekans) elde edilmistir.

Bulgular: Muadil olarak hazirlanan sorular arasindaki benzerlik Ki-kare testi
ile test edildiginde: “Klinik Gozlem Ders Kurulu dersinin saatlerinin
artinlmasinda’’ her iki ankette verilen cevaplarin benzer oldugu (p = 0.562),
“Klinik Gozlem Ders Kurulu dersinin isleyisi’’ ile ilgili olarak ilk ankette
memnuniyetsiz olan o6grencilerin ikinci ankette memnuniyetsizliklerinin
istatistiksel olarak anlamli bir sekilde ortadan kalktig1 gozlenmistir (p =
0.006).

Sonug: Genel olarak Klinik Gozlem Ders Kurulu dersinin isleyisi ve ders

ABSTRACT

Aim: The aim of this study is to evaluate the contribution of the Clinical
Observation Course Board course on the skills and attitudes of 4th-year
undergraduate dentistry students taking clinical practice courses for the
first time.

Methods: In the 2023-2024 academic year, a two-question survey was
applied to students taking the Clinical Observation Course Board course via
Google Forms at the end of the semester. In the 2024-2025 academic year,
a new seven-question survey was applied to the same group of students via
Google Forms while clinical practice courses were in progress in order to
evaluate the contribution of the training they received within the scope of
the Clinical Observation Course Board in the previous academic year to
their clinical practice courses. The surveys consisted of questions
questioning the satisfaction levels of the students. The similarity between
the questions prepared as equivalents was checked by applying the Chi-
square test. For the questions based on branches, descriptive statistics
(frequency, % frequency) were obtained.

Results: When the similarity between the questions prepared as equivalent
was tested with the Chi-square test, it was observed that the answers given
in both surveys were similar regarding “Increasing the hours of the Clinical
Observation Course Board course” (p=0.562), and the dissatisfaction of the
students who were dissatisfied in the first survey regarding “the functioning
of the Clinical Observation Course Board course” was statistically
significantly eliminated in the second survey (p=0.006).

saatlerinin  artinlmas1  konusunda ogrencilerin  memnun  olduklarn
anlasilmistir. Conclusion: In general, it was understood that the students were satisfied
. with the functioning of the clinical observation course board and the
Anahtar Kelimeler: Klinik Gozlem, Anamnez, Dental muayene, jncrease in course hours.
Dezenfeksiyon
Keywords: Clinical observation, Anamnesis, Dental examination,
Disinfection
GiRiS Bolu Abant izzet Baysal Universitesi Dis Hekimligi Fakiiltesi’nde 2018

Dis hekimligi fakiltesinde egitim siiresi bes yildir ve egitim mifredatinin
icerigi teorik dersler, klinik oncesi uygulama egitimleri ile klinik
uygulama egitimlerinden olusmaktadir. Bu miifredatla oOgrencilere
mesleki hayatlar1 boyunca gerekli olacak olan bilgi, beceri ve tutumlarin
kazandinlmas: hedeflenir." Bes yillik lisans egitimi boyunca egitimciler
bircok farkli egitim ve 6gretim modeli uygulamaktadir. Bu modellere
ornek olarak disipline dayali egitim, yeterlilige dayali egitim, hiimanistik
egitim, probleme dayali egitim, modiiler egitim vb. verilebilir.? ilk kez
1960 yilinda “Rita Dunn’’ tarafindan ortaya atilmis bir kavram olan
“ogrenme stili’’ kisiden kisiye degistigi icin siirekli yeni egitim ve
d8retim modelleri gelistirilmektedir.3

Dis hekimligi klinik oncesi uygulama egitimi, hasta izerinde tedavi
uygulama asamasina gecmeden oOnce uygulanan egitimdir. Farkl
ogrenme stillerine sahip olan 6grencilerin 6grenme diizeyini artirmak
amaciyla icerisinde cesitli uygulama metotlar1 vardir. Ogrenciler klinik
oncesi uygulama egitiminde anatomik modeller (zerinde, fantomda,
cekilmis disler lizerinde ve simiilasyonlarda uygulamalar yaparak klinik
asamaya hazirlanirlar.*

Klinik oncesi uygulama egitiminin icerisinde bulunan bir diger yontem
ise Klinik Gozlem Ders Kurulu dersleridir. Gozlem yoluyla edinilen erken
klinik deneyim, dis hekimligi pratiginin uygulanabilir bir zihinsel
goriintlisiinii olusturur ve oOgrencilerin, derslerin 6nemini daha iyi
anlamalarina katkida bulunur.?
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yii miifredatinda Klinik Gozlem Ders Kurulu dersi 3. sinifin bahar
doneminde haftada 2 saat olarak okutulmaktaydi. 2023-2024 egitim-
ogretim doneminde miifredat degisikligi yapildi ve dis hekimligi
ogrencilerinin klinik isleyise uyum saglamalarini artirmak amaciyla, 3.
sinifin bahar doneminde alinan Klinik Gozlem Ders Kurulu dersinin
siiresi haftada 2 saatten 16 saate cikarilmistir. Boylece ogrencilerin
haftada 4 giin boyunca 13.30 - 17.00 saatleri arasinda ilgili kliniklerde
bulunarak klinik isleyis ve diizenini, temizlik, sterilizasyon ve
dezenfeksiyon uygulamalarini, dijital hasta kayit ve web tabanli klinik
otomasyon programini, rutin klinik muayene ve tedavilerini, hastadan
anamnez almayi, hastaya dental anestezi yapmayi, agiz icindeki
bolgelere gore calisma pozisyonlarini vb. aktif bir sekilde gozlemleyip
bizzat klinik siirecin icinde bulunmalar1 saglanmistir. Ayn zamanda
Objektif Yapilandirilmis Pratik Sinav ve Objektif Yapilandirilmis Klinik
Sinav (OSPE/OSCE) laboratuvarlarinda da pratik uygulamalar yaparak
klinik uygulamalara hazirlanmislardir.

Ulkemizdeki dis hekimligi fakiiltelerinin bircogunda Klinik Gézlem Ders
Kurulu dersi uygulanmaktadir. Bu dersin uygulandigi simf ve dersin
haftalik siiresi her fakiiltede farkli olabilmektedir.

Klinik Gozlem Ders Kurulu dersi boyunca dégrencilerin almis olduklan
egitimin ve bu egitimin siiresinin bir Ust sinifa gecildiginde klinik
uygulama pratigine beceri ve tutum yoniinden katkisinin olup
olmadigina dair yapilmis bir calismaya rastlanilmamistir. Bu calismanin
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amaci Klinik Gozlem Ders Kurulu dersinin ilk defa klinik uygulama
derslerini alan dis hekimligi 4. sinif lisans 6grencilerinin beceri ve
tutumlan {izerine katkisini1 degerlendirmektir.

GEREG VE YONTEMLER

Calismanin etik kurul onayr Bolu Abant izzet Baysal Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’ndan alindi.
(2025/198)

2023-2024 egitim-6gretim doneminde Klinik Gozlem Ders Kurulu
dersini alan 3. Simif lisans 6grencilerine egitim 6gretim doneminin
sonunda Google Forms Ulzerinden iki soruluk bir anket uygulandi
(Tablo 1). 2024-2025 egitim-6gretim doneminde 4. sinifa gecmis olan
ayn1 6grenci grubuna, 6grencilerin klinik uygulama dersleri devam
ederken 2025 yilinin ocak ayinda Google Forms iizerinden yedi soruluk
yeni bir anket daha uygulandi. Ankette Ggrencilere her anabilim
dalimin klinik uygulama dersleri esnasinda bir 6nceki egitim-6gretim
doneminde aldiklar1 Klinik Gozlem Ders Kurulu dersinin katkisinin olup
olmadigin1 ve memnuniyet diizeylerini sorgulayan sorular yoneltildi.
(Tablo 2).

Tablo 1. 2023-2024 egitim 6gretim doneminde yapilan ilk anketin
sorulari

Klinik Gozlem Ders Kurulu dersinin saatlerinin artiriimasindan memnun musunuz?
Sorul A) Memnun degilim  B) Kararsizim
C) Memnunum D) Gok memnunum
Kiinik Gézlem Ders Kurulu dersinin isleyisinden memnun musunuz?
Soru 2 A) Memnun degilim  B) Kararsizim

C) Memnunum D) Cok memnunum

Tablo 2. 2024-2025 egitim ogretim doneminde yapilan ikinci

anketin sorulann (1: diisik memnuniyet diizeyi, 5: yiiksek
memnuniyet diizeyi)
Sorul Pedodonti boliimiinde almis oldugunuz “Hasta yakinlari ile diyalog” egitiminizi kiinige ne kadar

aktarabiliyorsunuz?

Restoratif Dis Tedavisi bolimii almisg

Soru 2 “Ré lriik teghis etme” egitiminizi klinige ne kadar
aktarabiliyorsunuz?

Soru 3 Protetik Dis Tedavisi bolimiinde almis oldugunuz “Hareketli bolimli protezlerde planlama™ egitiminizi klinige
ne kadar aktarabiliyorsunuz?

Agiz Dis ve Cene Cerrahisi bolimiinde almis oldugunuz “Anestezi teknikleri” egitiminizi kiinige ne kadar

Soru 4 aktarabiliyorsunuz?

Endodonti béliimiinde almis oldugunuz “Endodontik tedavilerde teshis” egitiminizi klinige ne kadar

Soru'5 aktarabiliyorsunuz?

Soru 6 Kiinik Gozlem Ders Kurulu dersinin saatlerinin artiriimasindan memnun musunuz?

Soru 7 Genel olarak Klinik Gozlem Ders Kurulu dersinin size katkisini puanlar misiniz?

ilk yapilan anketteki iki soru ile ikinci anketteki 6. ve 7. sorular
birbirinin muadili olacak sekilde hazirlandr. ikinci yapilan anketteki ilk
bes soru ise anabilim dallar1 bazinda soruldu. ilk anketteki iki soru
beklenen deger, ikinci anketteki 6. ve 7. sorular gozlenen deger olarak
varsayilip Ki-kare testi uygulanarak iki anketten elde edilen degerlerin
benzer olup olmadigi test edildi. Bunun icin anketlerdeki sik sayilar
memnuniyetsizlik, kararsizik ve memnuniyet olacak sekilde lce

indirgendi. (ilk anketteki memnunum ve cok memnunum siklarina
verilen cevaplar birlestirilip memnuniyeti, ikinci anketteki 1 ve 2
siklarina verilen cevaplar birlestirilip memnuniyetsizligi, yine ikinci
anketteki 4 ve 5 siklarina verilen cevaplar birlestirilip memnuniyeti
temsil etti.) p < 0.05 istatistiksel olarak anlamli kabul edildi. ikinci
anketteki ilk bes soruyla ilgili tanitici istatistikler (frekans, % frekans)
elde edildi.

BULGULAR

Yapilan anketlerden ilkine 50 6grenci, ikincisine 47 6grenci katilim
sagladi. Bu sayilar oransal olarak uyumlandiktan sonra istatistiksel
analizler yapildi.

ilk ankete verilen cevaplar ile muadili olan ikinci anketteki 6. ve 7.
sorulara verilen cevaplarin uyumu Ki-kare testi ile test edildiginde
(Sekil 1 ve Sekil 2): “Klinik Gozlem Ders Kurulu dersinin saatlerinin
artirilmasinda’’ her iki ankette verilen cevaplarin benzer oldugu (p =
0.562) (Sekil 1), “Klinik Gozlem Ders Kurulu dersinin isleyisi’’ ile ilgili
olarak ilk ankette memnuniyetsiz olan 6grencilerin ikinci ankette
memnuniyetsizliklerinin istatistiksel olarak anlamli bir sekilde ortadan
kalktig1 (Sekil 2) gozlendi (p = 0.006).

o W 2023 @ 2024 %84.0 %85.1
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Ki-kare P = 0.56
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1%}
®
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6120 0. .
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| Memnun Degil | | Kararsiz | | Memnun |
Sekil 1. ilk anketteki Soru 1 ve ikinci ankette muadili olan Soru 6’ya
verilen cevaplarin yillara gore karsilastirilmas
° B 2023 O 2024
< %76.0 %78.7
Ki-kare P = 0.006
o
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»
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o
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%21.3
o
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Sekil 2. ilk anketteki Soru 2 ve ikinci ankette muadili olan Soru 7’ye
verilen cevaplarin yillara gore karsilastirilmas

ikinci anketteki ilk bes soruda - egitimin klinige aktarilmasim
sorgulayan sorularda - Pedodonti, Restoratif Dis Tedavisi, Protetik Dis
Tedavisi, Agiz Dis ve Cene Cerrahisi ve Endodonti derslerinin frekans
(% frekans) degerleri memnun olmayanlarda sirasiyla 5 (11.11), 2
(4,35), 8 (18,18), 4 (8,89), 1 (2,22); kararsiz olanlarda sirasiyla 7
(15,56), 5 (10,87), 19 (43,18), 13 (28,89), 15 (33,33); memnun
olanlarda sirasiyla 33 (73,33), 39 (84,78), 17 (38,64), 28 (62,22), 29
(64,44) olarak bulundu (Sekil 3 a, b, c, d, e).

Sekil 3’teki (a,b,c,d,e) grafiklerde kirmizi tonlari memnuniyetsizligi,
sar kararsizligi ve yesil tonlar ise memnuniyeti temsil etmektedir.
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Sekil 3a. ikinci anketteki ilk soru ile ilgili tamtic1 istatistikler.

Frekans (S2)

Sekil 3b. Ikinci anketteki ikinci soru ile ilgili tamtic1 istatistikler.

Frekans (S3)

Sekil 3c. Ikinci anketteki liciincii soru ile ilgili tamtic1 istatistikler.
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Sekil 3d. ikinci anketteki dordiincii soru ile ilgili tamtic1
istatistikler.

15 15
(33.33 %) 14 (33.33 %)
15 1 (31.11 %)
o
@
W 10 T
c
(1]
X
o
'S
5 4
1
(2.22 %) ]
o | 0%
1 2 3

Memnuniyet

Sekil 3e. ikinci anketteki besinci soru ile ilgili tamtic1 istatistikler.
TARTISMA

Klinik 6ncesi egitim, dis hekimligi lisans egitiminin vazgecilmez bir
parcasidir. Bu uygulamalar hasta iizerinde tedavi uygulamalarina
baslamadan 6nce 6grencilerin el-géz koordinasyonu ve gerekli ince
motor becerileri kazanmasina olanak saglar.® Farkli uygulama
metotlar1 ile ogrencilerin maksimum diizeyde verim almalan
hedeflenir. Nitekim yapilan calismalarda Ogrencilerin egitim
siirecleri boyunca onlara farkli yollar ve secenekler sunacak cesitli
egitim modellerine ihtiyac duydugu gésterilmistir.” Bolu Abant izzet
Baysal Universitesi Dis Hekimligi Fakiiltesi’nde anabilim dallarina
gore 1., 2. ve 3. simflarda verilen klinik oncesi uygulama dersleri
kapsaminda cesitli uygulama metotlan kullanilmaktadir. Anatomik
modellerle, fantom kafalarla, cekilmis disler lizerinde, OSPE/OSCE
laboratuvarlaryla ve Klinik Gozlem Ders Kurulu dersiyle 6grencilere
pratik anlamda imkanlar sunulmaktadir. O hafta o&gretilmesi
hedeflenen bilgi ve beceriler 6grencilere uygulama yoluyla veya
video kayitlar1 araciigiyla aktanlir, ardindan 6grenciler 6gretim
Uyeleri ve arastirma gorevlilerinin gozetiminde pratik uygulama
yaparlar ve ogrencilere odevler verilerek pratik becerilerini
gelistirmeleri saglanir. Ayrica ogrenciler OSPE/OSCE
laboratuvarlarinda hasta odakli senaryo ve provalarla, Klinik Gozlem
Ders Kurulu dersiyle de bizzat klinik ortami, malzemeleri, tedavileri
ve hasta-hekim iletisimini gozlemleyerek klinik egitime hazirlanirlar.

Klinik gozlem uygulamasi dis hekimligi 6grencileri ve yeni mezun
olan dis hekimleri icin onemli bir yere sahip uygulamalardan birisidir.
2022-2023 egitim-0gretim donemi sonunda dis paydaslara ve
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ogrencilerimize yapilan miifredat degerlendirme anketi sonucunda,
ogrencilerin yeterince klinik gbzlem yapmadigi, pratik uygulama
anlaminda miifredatin daha da gelistirilmesi gerektigi alanlarin
bulundugu tespit edilmistir. Bu sonuctan hareketle 2023-2024 egitim-
ogretim doneminde Klinik Gozlem Ders Kurulu dersinin saatleri haftada
2 saatten 16 saate cikarilarak, 6grencilerin klinikte daha ¢ok zaman
gecirmeleri, klinige daha ¢ok uyum saglamalan ve klinik egitime
basladiklar1 zaman alisma ve uyum saglama siirecinin daha kisa ve
kaliteli olmasi acisindan faydali olacagi 6ngoriilmiistiir. Choi ve ark.®
geleneksel olarak ve sanal gerceklik (VR) kullanilarak yapilan klinik
gozlemin sonuclarim arastirdiklari  bir calismada 6grencilerin
memnuniyet oranlarimin  yilksek oldugu ve her iki yontemin
kombinasyonunun klinik gozlemde daha basarili olacagi sonucuna
ulasmislardir.  Bu calismamizin sonuclarinda da Choi ve ark. nin
calismasinin bulgulariyla uyumlu olarak dersin isleyisi ve siresinin
artirilmasi ile ilgili memnuniyet oraninin arttig1 belirlenmistir.

Dis hekimligi lisans egitiminin 6grenciler igin Gnemli bir stres kaynag
olabilecegi ve dis hekimligi 6grencilerinin genel niifusa kiyasla daha
yliksek stres seviyelerine sahip oldugu vyapilan arastirmalarda
gorilmiistiir.® Hatta Schmitter ve ark.” dis hekimligi egitiminin tip
egitiminden bile daha stresli oldugunu vyaptiklar1 calismada
belirtmislerdir. Klinik Gozlem Ders Kurulu dersinin saatlerinin
artinlmasiyla 6grencilerin klinik ortaminda daha ¢ok bulunmalar,
klinik egitime baslarken belirsizlik kaynakli olusabilecek stresi
azaltmada onemli bir rol oynayabilir. Ayrica klinikte uzun siire
bulunmanin sonucunda edinilecek bilgi ve tecriibe, stres yonetimi
acisindan oldukca faydali olacaktir. Sekil 1 ve Sekil 2 incelendiginde
ogrencilerin Klinik Gozlem Ders Kurulu dersinin isleyisi ve ders saatinin
artirilmasindan oldukca memnun olduklan goriulmektedir. Hatta dersin
isleyisi ile ilgili ilk ankette memnuniyetsiz olan 6grencilerin ikinci
ankette memnuniyetsizliklerinin ortadan kalktigi (p = 0.006), bir
kisminin  kararsizliga bir kisminin da memnuniyete doniistiigi
gorlilmistiir (Sekil 2). Bu durum o6grencilerin klinige baslayip
uygulamalari yaparak bizzat isin icine girdiklerinde bu dersin neminin
daha cok farkina vardiklan seklinde yorumlanabilir.

Anket uygulanan simftaki mevcudun tamaminin  katiiminin
gerceklesmemesi, anketin tek bir fakiiltede ve tum siniflar yerine
sadece bir tek sinifa uygulanmis olmasi bu calismanin
sinirlamalarindandir.  Sonraki arastirmalarda ayni sorulann Klinik
GOzlem Ders Kurulu dersini alan tiim simflara uygulayarak ve farkli
fakiiltelerde de bu calismay1 yaparak elde edilecek kapsamli veriler,
egitimcilere 151k tutacaktir.

SONUC

Klinik Gozlem Ders Kurulu dersinin klinik uygulama derslerine katkisini
degerlendirdigimiz bu calismada memnuniyet orani en yiiksekten en
diisiige sirasiyla Restoratif Dis Tedavisi, Pedodonti, Endodonti, Agiz Dis
ve Cene Cerrahisi ve Protetik Dis Tedavisi olmustur.

Genel olarak Klinik Gozlem Ders Kurulu dersinin isleyisi ve ders
saatlerinin artinlmasi konusunda ogrencilerin memnun olduklan
anlasilmstir.

Degerlendirme / Peer-Review
iki D1s Hakem / Cift Tarafli Kérleme
Etik Beyan / Ethical statement

Bu makale, Bolu Abant izzet Baysal Universitesi Dis Hekimligi Fakiiltesi
ev sahipliginde 20-22 Subat 2025 tarihinde diizenlenen UDEG III.
Uluslararast Dis Hekimligi Egitimi Kongresi’nde sozlli olarak
sunulmustur.

Bu calismanin hazirlanma siirecinde bilimsel ve etik ilkelere uyuldugu
ve yararlanilan tiim calismalarin kaynakcada belirtildigi beyan olunur.

This study was presented as an "oral presentation” at the UDEG 3rd
International Dentistry Education Congress held at Bolu Abant lzzet
Baysal University on 20-22 February 2025.

It is declared that during the preparation process of this study,
scientific and ethical principles were followed and all the studies
benefited are stated in the bibliography.

Benzerlik Taramasi / Similarity scan
Yapildi - ithenticate

Etik Bildirim / Ethical statement
dishekimligidergisi@selcuk.edu.tr

Cikar Catismasi / Conflict of interest
Cikar catismasi beyan edilmemistir.

Telif Hakki & Lisans / Copyright & License

Yazarlar dergide yayinlanan ¢calismalarinin telif hakkina sahiptirler ve
calismalar1 CC BY-NC 4.0 lisans1 altinda yayimlanmaktadir.

Finansman / Grant Support

Yazarlar bu ¢alisma icin finansal destek almadiginm beyan etmistir. |
The authors declared that this study has received no financial
support.

Yazar Katkilarn / Author Contributions

Calismamin Tasarlanmast | Design of Study: KC (%50), ND (%50)

Veri Toplanmasi | Data Acquisition: KC (%50), ND (%50)

Veri Analizi | Data Analysis: KC (%60), ND (%40)

Makalenin Yazim | Writing up: KC (%60), ND (%40)

Makale Gonderimi ve Revizyonu | Submission and Revision: KC (%50),
ND (%50)

33

Selcuk Dental Journal | ISSN: 2148-7529



Klinik Gozlem Ders Kurulu Dersinin Etkinliginin Degerlendirilmesi: Anket Calismasi Ozel Sayi

KAYNAKLAR

1. Cubukcu I, Giilec B, Yapar Mi? Dis hekimligi fakiiltesinde klinik
oncesi verilen egitimin degerlendirilmesi: Anket calismasi. Tirkiye
Klinikleri J Dent Sci. 2023;29(3):491-498.

2. Akaltan F. Dis hekimligi egitiminde giincelleme: Egitim ve 6grenim
yontemleri. Selcuk Dent J. 2019;6(5):1-20.

3. Kazanal F, Kazanci E, Memduhoglu H, Sevimli S. Tip ve dis hekimligi
fakiiltesi 6grencilerinin 6grenme stillerinin karsilastinilmasi. J Dent
Fac Ataturk Univ. 2014;24(1):67-73.

4. Akaltan F. Dis hekimliginde preklinik ve klinik egitim
cesitliligi. Selcuk Dent J. 2019;6(5):37-51.

5. Horst JA, Clark MD, Lee AH. Observation, assisting, apprenticeship:
cycles of visual and kinesthetic learning in dental education.
JDE. 2009;73(8):919-933.

6. Eken S, Ogiing A. Preklinik egitim siirecinin dis hekimligi fakiiltesi
ogrencilerinin  psikomotor  becerileri  Uzerine etkisi. IJ.
2024;3(03):30-12.

7. Divaris K, Barlow PJ, Chendea SA, et al. The academic
environment: the students' perspective. EJDE. 2008;12:120-130.

8. Choi Y, Lee M, Kim J, Park W. Clinical observation using virtual
reality for dental education on surgical tooth extraction: A
comparative study. BMC med educ. 2024;24(1):643.

9. Basudan S, Binanzan N, Alhassan A. Depression, anxiety and stress
in dental students. IJME. 2017;8:179.

10. Schmitter M, Liedl M, Beck J, Rammelsberg P. Chronic stress in
medical and dental education. MED TEACH. 2008;30(1):97-99.

34

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dental Journal / Udeg 3. Uluslararasi Dis Hekimligi Egitimi Kongresi Ozel Say1 (2025): 35-41

Research /Arastirma Makalesi

Are Future Dentists Ready for Aesthetics?
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ABSTRACT

Aim: This study aimed to evaluate the knowledge, experience, awareness,
and motivation of 4™- and 5%-year dental students regarding anterior
aesthetic restorations.

Methods: This study was approved by the Selcuk University Faculty of
Dentistry Non-Interventional Clinical Research Ethics Committee. In this
study, a Google Form survey consisting of a total of 31 questions was
prepared. Invitations were sent to 4t" and 5%-year students from 9 different
dentistry faculties via e-mail and social media. A total of 240 participants
from all faculties responded to the survey study. The personal information
of the participants was not recorded, and the data were analyzed
anonymously. Kruskal-Wallis, Mann-Whitney U and T tests were used for
statistical analysis of the survey results (p>0.05).

Results: Of the 240 participants, 59.4% were 4t-year students and 40.6%
were 5™-year students. Among the respondents, 66.9% reported performing
0-5 clinical cases, and 84.9% stated that they had not received additional
training in anterior restorations. Furthermore, 52.1% found their clinical
education insufficient, and 85.4% believed that the curriculum did not
adequately address anterior restorations. Notably, 96.1% of students
expressed a desire for more hands-on practice opportunities in anterior
aesthetic restorations. The Mann-Whitney U test was conducted to assess
competency levels based on the number of cases performed in the clinic.
Statistically, a significant difference was observed between the group that
performed 0-5 cases and the other two groups (6-10 cases and 11+ cases)
(p<0.001). However, there was no significant difference between the groups
that performed 6-10 cases and 11 or more cases (p>0.05). To analyze the
competency differences between students who received additional training
in aesthetic dentistry and those who did not, the Kruskal-Wallis test was
performed. It was found that there was no statistically significant difference
between additional training in aesthetic dentistry and competency scores
(p>0.05). A T-test was conducted to analyze the difference in competency
levels between 4™ and 5™-year dental students. According to the test
results, no statistically significant difference was observed between the
competency levels of 4" and 5t-year students (p>0.05).

Conclusion: This study reveals that 4t%- and 5™-year dental students feel
inadequately prepared for anterior aesthetic restorations and seek more
opportunities for practical training. Expanding this preliminary study with
more extensive participation and collaboration across other dental faculties
is recommended.

Keywords: Smile design, Undergraduate education in dentistry, Anterior
restoration

0z
Amag: Bu calismanin amaci, 4. ve 5. sinif dis hekimligi 6grencilerinin

anterior estetik restorasyonlara yonelik bilgi duizeyini, deneyimlerini,
farkindaliklarin1 ve motivasyonlarim degerlendirmektir.

Yontem: Calisma, Selcuk Universitesi Dis Hekimligi Fakiiltesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu tarafindan onaylanmistir. Bu
arastirmada, toplam 31 sorudan olusan bir Google Form anketi
hazirlanmistir. Calisma icin 9 farkl dis hekimligi fakiiltesindeki 4. ve 5. simf
ogrencilerine e-posta ve sosyal medya araciligiyla davet gonderilmistir.
Tum fakiltelerden toplam 240 katiimci ankete yamit vermistir.
Katiimailann kisisel bilgileri kaydedilmemis, veriler anonim olarak analiz
edilmistir. Anket sonuclarinin istatistiksel analizi icin Kruskal-Wallis,Mann-
Whitney U ve T testleri kullanmilmistir (p>0.05).

Bulgular: Anketimize cevap veren 9 fakiilteden 240 katiimcinin hepsinin
cevaplar gecerli kabul edilmistir. Toplam 240 katilimcinin %59.4’i 4. simf,
%40.6’s1 ise 5. simf oOgrencilerinden olusmustur. Katiimcilarin %66.9°u
klinikte 0-5 arasinda vaka yaptigini, %84.9’u anterior restorasyonlar icin ek
bir egitim almadigim, %37.7’si anterior restorasyonlara yiksek ilgisi
oldugunu belirtmistir. Ogrencilerin %52.1’i klinik egitimlerini yetersiz
bulurken, %85.4’U0 mifredatin anterior restorasyonlara yonelik yeterli
olmadigini ifade etmistir. Ayrica, %96.1°lik bir oranla 6grenciler, anterior
estetik restorasyonlar konusunda daha fazla pratik yapma imkani talep
etmistir. Klinikte yapilan vaka sayisina gore yetkinlik diizeyini 6lcmek icin
Mann-Whitney U testi yapilmistir. istatistiksel olarak ; 0-5 vaka yapan grup
ile diger iki grup (6-10 vaka ve 11+ vaka) arasinda anlamli fark gorilmustiir
(p<0.001). Ancak, 6-10 vaka ile 11 ve lizeri vaka yapan gruplar arasinda
anlamli bir fark yoktur (p>0.05). Estetik dis hekimligi alaminda ek egitim
alan 6grenciler ile almayan 6grenciler arasinda yetkinlik farkinin analizi icin
Kruskall-Wallis testi yapilmistir. Estetik dis hekimligi ile ilgili alinan ek
egitimler ile yetkinlik skoru arasinda istatistiksel olarak anlamli bir fark
olmadig1 gorilmistiir (p>0.05). 4. ve 5. Simf dis hekimligi 6grencilerinin
yetkinlik diizeyleri arasindaki farkin istatistiksel analizi icin T-testi
yapilmistir. Test sonuclarina gore, 4. ve 5. simf 6grencilerinin yetkinlik
diizeyleri arasinda istatistiksel olarak anlamli bir fark izlenmemistir
(p>0.05)

Sonug: Anketimizin sonucunda 9 farkli fakiilteden katiim saglayan 4. ve 5.
simf dis hekimligi 6grencilerinin anterior estetik restorasyonlara yonelik
kendilerini yetersiz hissettiklerini ve bu konuda daha fazla klinik deneyim
talep ettikleri goriilmistiir. Bu onciil calismanin, daha fazla katiimciyla
genisletilmesi ve diger fakiltelerle birlikte desteklenmesi gerekmektedir.

Anahtar Kelimeler: Giilis tasarimi, Dis hekimliginde lisans egitimi, Anterior
restorasyon

INTRODUCTION

Aesthetics and beauty have been important concepts throughout human
history. Today, with the advancement of technology and the
improvement of living standards, patients' aesthetic expectations after
treatment have significantly increased. Especially in treatments
involving the anterior teeth, which are more visible and aesthetically
critical, personalized smile design has become an integral part of dental
practice.” The concept of "Smile Design” in dentistry is based on the
principle of evaluating the patient's unique smile in harmony with other
anatomical structures of the face, particularly before restorations
involving the anterior teeth.?
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Aesthetic problems in the anterior teeth may arise from various
etiological factors. These include discolorations that cannot be
resolved through bleaching treatments, diastemas, malalignments,
caries, lesions caused by wear or erosion, trauma-induced fractures,
cases of microdontia, white spot lesions, short clinical crown length,
and positional abnormalities.3

As with any treatment performed in dental practice, direct composite
resin restorations must also follow certain protocols. The clinician
should recognize that these restorations may not be suitable for every
patient or clinical scenario, and treatment selection should be made
accordingly. Otherwise, failure of the restoration in a short period
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becomes inevitable. During the treatment process, different
therapeutic alternatives should be considered based on the patient’s
expectations and the clinician’s knowledge and experience in order
to determine the most appropriate option. To achieve success,
particularly in anterior aesthetic restorations, several factors are
critical: accurate case selection, meticulous treatment planning,
careful choice of composite resin and shade, proper isolation,
appropriate preparation and adhesion techniques, application of
layering principles, and thorough finishing and polishing procedures.
A deficiency in any of these steps can create a domino effect that
negatively impacts the long-term success of the restoration. When
properly executed, direct anterior aesthetic restorations offer a
minimally invasive, long-lasting, aesthetically pleasing, easily
repairable, and cost-effective treatment option.* As with all materials
used in dentistry, the application of modern composite resins—now
developed with advanced properties—must adhere to specific
protocols. The long-term clinical success of aesthetic restorations in
the anterior region is achievable only through the use of proper
techniques. At this point, one of the most critical factors is accurate
case indication and comprehensive treatment planning.®

This survey study aims to evaluate the knowledge, experience,
awareness, and motivation of fourth- and fifth-year dental students
regarding anterior aesthetic treatments—particularly aesthetic
composite restorations, as detailed above—based on current scientific
knowledge. The study also seeks to assess the attitudes of
undergraduate dental students from different faculties toward these
restorations, to increase their awareness, and to contribute to the
planning of both theoretical and practical education by identifying
deficiencies in current curricula in terms of knowledge and clinical
application based on the findings obtained.

METHODS

This descriptive, cross-sectional survey study was designed to
evaluate the knowledge, awareness, and self-perceived competencies
of fourth- and fifth-year dental students regarding anterior aesthetic
restorations. The study was approved by the Non-Interventional
Clinical Research Ethics Committee of Selcuk University, Faculty of
Dentistry, with the decision number 2025/29.

Survey data were collected using a mixed-method approach: an online
form distributed via Google Forms through email, and face-to-face
surveys conducted with dentists who were accessible in person. An
introductory section was included at the beginning of the survey form,
which contained the study purpose, instructions, the names of the
researchers, and their contact information. Participation in the study
was voluntary, and no personally identifiable information such as
names or identification numbers was collected.

The questionnaire consisted of five main sections:
1. Participant demographics

2. Knowledge level

3. Education and awareness

4. Clinical and professional skills

5. Self-confidence and competency assessment

A total of 27 items were included in the questionnaire, each measured
using a 5-point Likert scale ranging from "strongly disagree" to
"strongly agree."

Inclusion Criteria:

« Voluntary agreement to participate in the survey

« Being a 4th- or 5th-year student at a Faculty of Dentistry
« Not having any diagnosed psychological disorders

« Not having previously completed this survey

Exclusion Criteria:

« Incomplete or withdrawn survey responses

« Having a diagnosed psychological disorder

« Being a postgraduate (PhD/specialist),
professor, or professor

» Having previously completed the same survey

specialist, associate

Statistical Analysis

Kruskal-Wallis, Mann-Whitney U and T tests were used for statistical
analysis of the survey results (p>0.05). The level of statistical
significance was set at p>0.05.

RESULTS

The statistical results of the questionnaire were analyzed and are
presented according to the five main sections of the study.

1. Participant Demographics

A total of 240 dental students participated in the survey. The highest
number of respondents (n=133) were from Selcuk University, followed
by Bolu Abant izzet Baysal University with 23 participants. Due to the
limitations of the study, equal representation from all faculties could
not be achieved. Among the participants, 142 were fourth-year
students and 97 were fifth-year students, indicating a balanced
representation across upper academic years (Table 1). In this study,
no gender information was collected from the participants, and no
data regarding the male-female distinction was obtained.

Table 1. Distribution of Participants by University and Academic
Year

Selguk Universitesi 133
Bolu Abant izzet Baysal Universitesi 23
Necmettin Erbakan Universitesi 21
Ondokuz Mayis Universitesi 20
izmir Katip Celebi Universitesi 20
Sivas Cumhuriyet Universitesi 9
Akdeniz Universitesi 8
Recep Tayyip Erdogan Universitesi 3
Kinkkale Universitesi 5]
T [ T
4th year 142
5th year 97

Table 2 presents the participants' responses regarding their additional
training, case experience, and interest in anterior aesthetic
restorations.

According to statistical results, the majority of students reported
limited clinical experience, with 69.9% having completed only 0-5
anterior aesthetic cases. In terms of continuing education, 203
students reported not having received any additional training in
aesthetic dentistry, while only 36 had attended supplementary
programs. A total of 136 students expressed a moderate level of
interest in aesthetic restorations (Table 2). This table compares
students who received additional aesthetic training (including
whitening) to those who did not. Although students who received
training showed slightly higher competence levels, the difference was
not statistically significant (p>0.05). (Table 2)

Table 2. Participants' Additional Training, Case Experience, and
Interest in Anterior Aesthetic Restorations

No 203

Yes 36

0-5 cases 167
6-10 cases 49

11 or more cases 23
Moderate 136
High 90

Low 14
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2. Knowledge Level

Knowledge-based questions revealed that most students agreed or
strongly agreed with statements related to treatment goals, material
and shade selection, and treatment planning. This indicates a general
awareness of the principles of anterior aesthetic restorations.
However, a small group of students remained undecided or disagreed
with some of these principles.(Table 3)

Table 3. Evaluation of Students’ Understanding of Core Principles
in Anterior Aesthetic Restorations

Agree 161
Neutral 47
Strongly agree 20
Disagree 9
Strongly disagree 3

Agree 137
Strongly agree 46
Neutral 45
Disagree 10
Strongly disagree 2

Agree 144
Neutral 46
Strongly agree 41
Disagree 7
Strongly disagree 2

Agree 108
Neutral 78
Strongly agree 26
Disagree 26
Strongly disagree 2

Agree 128
Neutral 76
Strongly agree 17
Disagree 17
Strongly disagree 2

Most students expressed uncertainty regarding the management of
complications following restorations and the comparison of various
treatment approaches.(Table 4)

Table 4. Students’ Awareness of Complications and Comparative
Evaluation of Treatment Methods

Neutral 110
Agree 84
Disagree 27
Strongly agree 13
Strongly disagree 6
e T ASRE e of s
Neutral 112
Agree 65
Disagree 40
Strongly agree 14
Strongly disagree 9

Questions related to treatment methods and materials were asked,
and the responses were evaluated. Participants were asked about the
most preferred restorative materials, the most reliable shade
selection method, the use of one-shade composites, and rubber dam
application. (Table 5)

Table 5. Material Preferences and Technique Rationales in
Anterior Aesthetic Restorations

Nanohybrid composite 138
Zirconia 56
Microhybrid composite 26
Ceramic 20
Digital shade measuring devices such as spectrometers or colorimeters 124
Use of VITA shade guide 58
Button technique 29
Visual comparison 18
Photographic analysis "
To achieve natural aesthetics and shade transition 119
To reduce polymerization shrinkage 107
To reinforce the tooth structure 8
To remove carious tissue in a minimally invasive manner 6

It provides an exact match to the natural tooth color due to the chameleon

effect. ey
Restorations can be completed quickly as it saves time. 75
It offers excellent aesthetics in dark-polored teeth as it does not require 58
layering.
| oo Nt
Provides isolation and prevents contamination 229
Reduces preparation time 11

3. Education and Awareness

Questions were asked to assess the levels of education and
awareness. According to the results, it was observed that both
practical and theoretical training hours were insufficient, and that
students felt the need for additional education in this area. Students
commonly seek information on this topic through social media
platforms. (Table 6)
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Table 6. Evaluation of Theoretical, Practical, and Institutional
Educational Resources in Anterior Aesthetic Restorations

2-4 hours 176
5-10 hours 56
11 + hours 8
2-4 hours 185
5-10 hours 48
11 + hours 7
No 198
Yes 42
Instagram 81
Youtube 81
Lecture notes 33
Courses 24
Scientific articles and textbooks 21

4. Clinical and Professional Skills

When asked about clinical challenges, most participants indicated that
establishing proximal contact points was the most difficult aspect,
followed by shaping anatomical contours and achieving color harmony.
Polishing and surface smoothness were reported as the least
problematic. It was also observed that rubber dam isolation was not
commonly practiced during anterior restorations.(Table 7)

Table 7. Students’ Experience and Technique Application in
Anterior Aesthetic Restorative Procedures

Establishing proximal contact points 103
Achieving shade harmony 63
Creating anatomical form 53
Polishing and surface smoothness 21
Yes 130
No 110
Never 158
Rarely 67
For most cases 11
For every cases 4
No 233
Yes 7

5. Self-Confidence and Competency Assessment

Regarding curriculum and training, 52% of students stated they did not
have sufficient practical opportunities during their clinical education,
while 85% believed the current curriculum was inadequate in preparing
them for anterior aesthetic procedures. Many students expressed a
desire to improve their skills in techniques such as diastema closure
and direct composite veneers.(Table 8) Overall, the results highlight
a strong demand among future dentists for more hands-on training in
aesthetic restorative procedures. This table illustrates the comparison
of competence levels between fourth- and fifth-year students (Table
8). The T-test results indicated no statistically significant difference
between the two groups (p>0.05).

Table 8. Student Perspectives on Material Selection, Competence,
Training, and Technique Improvement in Anterior Aesthetic
Restorations

Aesthetic harmony 134
Durability 86
Ease of application 12
Cost 8
Not competent 120
Undecided 74
Definitely not competent 27
Competent 16
Highly competent 3
Insufficient 122
Undecided 68
| had the opportunity 29
| definitely had no opportunity 17
| definitely had sufficient opportunity 4
e T Namtor ot patcpans
Diastema closure 87
Direct composite veneer 52
Ceramic veneer 41
Minimally invasive preparation 23
Monochromatic (One-Shade) Technique 12
Injectable flowable composite technique 9
Free-hand technique 14
Stamp technique 2

DISCUSSION

A review of the existing literature reveals that there are very few
studies evaluating the competence of fourth- and fifth-year dental
students in performing anterior aesthetic restorations. '

Behera and colleagues conducted a survey study at Saveetha Dental
College with the aim of evaluating the knowledge, attitudes, and
practices of 150 undergraduate students regarding aesthetic
composite restorations.® According to the results of the study, the
participants’ knowledge level concerning successful aesthetic
composite restorations was found to be moderate, especially when
compared to their attitudes and practices. Therefore, it was
recommended that dental practitioners continue their professional
education and clinical training in all aspects of composite
restorations. This approach would enable the achievement of
desirable aesthetic outcomes within the expected timeframe.
Similarly, our study also concluded that undergraduate dental
students require more comprehensive theoretical and practical
training in this field.

In a survey study conducted by Al-Saleh et al.”, the awareness and
competence levels in aesthetic restorations were compared among
third-, fourth-, and fifth-year dental students as well as graduate
dentists. Among students, the highest level of awareness was
observed in fifth-year students, followed by fourth- and then third-
year students. It was reported that graduate dentists demonstrated
higher awareness and competence levels compared to students. In
our study, third-year students and graduate dentists were not
included; however, no statistically significant difference was found
between fourth- and fifth-year students in terms of awareness and
competence (p>0.05).

In another study conducted by Khan et al.® at a private dental college,
data were collected via questionnaires from 100 undergraduate
dental students. The results revealed that the students had sufficient
knowledge and awareness regarding aesthetic dentistry, and that
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female students were found to be more competent in this area
compared to male students. However, in our study, no significant
difference was observed between female and male students in terms
of knowledge and competence related to aesthetic dentistry.

A cross-sectional study conducted at King Abdulaziz University
reported that knowledge related to esthetic dentistry increased with
academic progression, and that perception of smile esthetics was
influenced by individual factors such as gender, age, and marital
status.’ These findings are consistent with the results of our study,
which also showed high interest in esthetic restorations among
students, despite their limited clinical experience. This supports the
idea that not only theoretical knowledge, but also hands-on training,
plays a critical role in enhancing students' self-confidence in
performing esthetic dental procedures.

In our study, it was observed that undergraduate dental students have
limited knowledge and experience regarding esthetic restorations.
This finding aligns with the literature emphasizing that clinical
experience and level of education play a critical role in enhancing
competency in esthetic procedures. For example, a study conducted
by Demarco et al.'in Southern Brazil reported that general dentists
with clinical experience and postgraduate training tended to prefer
more advanced techniques and materials in esthetic restorations. This
highlights the importance of active clinical participation and advanced
education in improving the esthetic proficiency of both students and
soon-to-be graduates. Therefore, undergraduate dental education
programs should be designed to increase not only theoretical
knowledge but also provide ample opportunities for practical
experience, ultimately strengthening the professional skills of future
dental graduates.

Based on the data obtained from our study; in our study, a total of 240
students from nine different faculties, consisting of fourth- and fifth-
year dental students, participated. The majority of the students
reported that they had not received any additional training related to
anterior aesthetic restorations. The findings of the present study
revealed that the majority of participants (n=167) had completed only
0-5 anterior aesthetic restoration cases, while only a small group had
performed more than 10 cases. This limited clinical experience
suggests that current undergraduate dental curricula may not be
providing sufficient hands-on opportunities in aesthetic restorative
procedures. These results indicate that the most significant increase
in perceived competence occurs once students surpass the threshold
of minimal clinical experience. In other words, students begin to feel
more competent in performing anterior aesthetic restorations only
after they move beyond completing just a few cases.

Furthermore, although a substantial number of students (n=136)
reported moderate interest in anterior aesthetic restorations, 90
participants expressed high interest. This demonstrates a strong
underlying motivation to engage with aesthetic procedures, despite
their limited practical exposure. This finding suggests that purely
theoretical or observation-based training may be insufficient to
meaningfully enhance clinical confidence.

Altogether, these results underscore the importance of incorporating
more case-based and hands-on training into the undergraduate
curriculum. Doing so may help to bridge the gap between interest and
competence, particularly for students who currently report minimal
clinical experience.

The results of the knowledge-based questions indicated that most
students demonstrated a generally positive awareness regarding key
principles of anterior aesthetic restorations. A large proportion of
participants agreed or strongly agreed with statements related to
treatment purposes, material selection, shade matching, and
aesthetic outcomes. However, responses related to treatment
planning and influencing factors showed a relatively higher number of
neutral or disagreeing responses. This suggests that while foundational
knowledge is present among students, certain clinical reasoning
aspects such as planning and aesthetic evaluation may require further
emphasis within the curriculum. Enhancing education in these areas
could improve students’ readiness and confidence in performing
anterior aesthetic procedures.

The data related to educational exposure suggest that the majority
of students received only limited theoretical (2-4 hours: n=176) and
practical (2-4 hours: n=185) training in anterior aesthetic
restorations. Moreover, a substantial number of participants (n=198)
reported that no institutional seminars or courses on this topic were
offered at their schools. These findings indicated a lack of structured
educational opportunities in the curriculum. Additionally, students
reported relying heavily on social media platforms such as Instagram
and YouTube (both n=81) to gain knowledge, rather than formal
academic sources. This highlights the growing influence of digital
platforms in dental education and underscores the need to integrate
more structured, evidence-based aesthetic training within dental
programs.

The most challenging step reported by students during anterior
aesthetic restorations was establishing proximal contact points
(n=103), followed by achieving shade harmony (n=63) and creating
anatomical form (n=53). These findings suggest that students may
require additional training and guidance in executing fine details that
are crucial for functional and aesthetic success. While over half of
the students (n=130) had experience with the layering technique, the
majority reported infrequent or no use of rubber dam isolation, with
158 students indicating they never used it. Furthermore, familiarity
with modern techniques such as injection molding was extremely low
(n=7), highlighting a potential gap in exposure to current restorative
innovations. These results pointed to the importance of reinforcing
clinical skills and updating educational content with contemporary
techniques to better prepare students for real-world practice.

The majority of students (n=134) prioritized aesthetic harmony when
selecting restorative materials, followed by durability (n=86),
whereas cost and ease of application were much less frequently
considered. These results indicated that students place greater
emphasis on the visual outcomes of anterior restorations, aligning
with patient expectations in modern aesthetic dentistry.

However, when assessing self-perceived competence, most students
rated themselves as “not competent” (n=120) or were “undecided”
(n=74), with only a very small number considering themselves
competent or highly competent. This aligns with perceptions of
inadequate training; more than half of the participants (n=122) felt
their practical education was insufficient, and only 4 students
reported having had sufficient opportunities.

When asked which techniques they wished to improve, students most
frequently selected diastema closure (n=87), followed by direct
composite veneer and ceramic veneer applications. These
preferences suggested a clear demand for additional hands-on
experience in highly aesthetic and technique-sensitive procedures.
Overall, the findings highlighted the need to revise and strengthen
clinical education in anterior aesthetic restorations to enhance both
competence and confidence among future practitioners.

CONCLUSION

As a result of our survey, it was observed that fourth- and fifth-year
dental students from nine different faculties felt inadequate
regarding anterior aesthetic restorations. The students expressed a
need for more clinical experience in this field. This preliminary study
should be expanded with a larger number of participants and
supported in collaboration with other faculties.
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ABSTRACT

Background: The Covid-19 pandemic has significantly impacted daily life, as
well as education, and the face-to-face education in dentistry faculties has
been transformed into distance education. This study aims to compare the
effectiveness of online and face-to-face education by comparing the passing
grades of first-year students of the faculty of dentistry in both theoretical
and practical courses during the face-to-face and online learning process.

Methods: The grades of a total of 211 first-year students were included in
the study. 96 of these students were students who received online education
in Harran University Faculty of Dentistry in 2019-2020. The remaining 115
students were students who received face-to-face education in the 2023-
2024 academic year. The grade passing scores of the students included in
the study in theoretical “Knowledge of Materials” and practical “Tooth
Morphology and Manipulation” courses were compared. Independent t test
was used to compare paired groups with normal distribution.

Results: In our study, the practical and theoretical course passing grades of
96 online and 115 face-to-face students were compared. No statistically
significant difference was found between the online education average exam
scores (68,35+13,17) and face-to-face average exam scores (68,00+8,26) of
the students in the practical course (p=0,276). In the theoretical course, the
online average exam scores of the students were found to be higher than the
face-to-face average exam scores (p=0,03).

Conclusion: While there is no difference between online and face-to-face
education exam grades in practical courses, the grades of students who
received online education in theoretical courses were found to be higher.
We think that success is higher in online theoretical courses due to the
advantages such as the ability to record lessons and watch them again after
the lesson.

Keywords: Online education, Face-to-face education, Dentistry

0z
Giris: Covid-19 pandemisi, insan yasaminin her amim etkiledigi gibi egitim

de 6nemli dlclide etkilenmis ve dis hekimligi fakiltelerinde yiiz yiize yapilan
egitim sekli, uzaktan egitime donustiirilmustir.

Amag: Bu calismada dis hekimligi fakiiltesi 1. simifta O0grenim goren
ogrencilerin yiiz yiize ve cevrimici 6grenme siirecinde hem teorik hem
pratik derslerdeki simf gecme notlanmin karsilastinlmas: yapilarak
cevrimici ve yiiz yiize egitimin verimliliginin kiyaslanmas1 amaclanmistir.

Gereg ve Yontemler: Arastirmaya toplam 211 1. Siif 6grencisinin notlan
dahil edilmistir. Bu dgrencilerden 96’s1 Harran iiniversitesi dis hekimligi
fakiiltesinde, 2019-2020 yillarinda cevrimici egitim almis 6grencilerdir. Geri
kalan 115 ogrenci ise 2023-2024 Ggretim yilinda yiiz ylize egitim almis
ogrencilerden olusmaktadir. Calismaya dahil edilen o6grencilerin teorik
(Maddeler Bilgisi) ve pratik (Dis Morfolojisi ve Manuplasyon) derslerdeki simf
gecme puanlan  Kkarsilastinlmistir.  Normal dagilan ikili gruplarin
kiyaslanmasinda independent t testi kullamlmstir.

Bulgular: Calismamizda 96 cevrimici egitim alms ve 115 yiiz yiize egitim
almis ogrencinin pratik ve teorik derslerdeki simf gecme notlan
kiyaslanmistir.  Pratik derste oOgrencilerin cevrimici egitim sinav not
ortalamalan (68,35+13,17) ile yliz yiize egitim sinav notlar (68,00+8,26)
arasinda istatistiksel olarak anlamli bir fark bulunamamistir (p=0,276).
Teorik derste 6grencilerin cevrimici egitim sinav not ortalamalan yiiz yiize
egitim sinav not ortalamalarindan daha yiiksek hesaplanmistir (p=0.03).

Sonuglar: Pratik derslerde cevrimici ve yiiz yiize egitim sinav notlan
arasinda bir fark izlenmezken, teorik derslerde cevrimici egitim alan
ogrencilerin notlar daha yiiksek hesaplanmistir. Derslerin kaydedilebilmesi
ve ders sonrasinda tekrar izlenebilmesi gibi avantajlan dolayisiyla cevrimici
teorik derslerde basarinin daha yiiksek oldugunu diisinmekteyiz.

Anahtar Kelimeler: Cevrimici egitim, Dis hekimligi, Yiiz ylize egitim

INTRODUCTION

Coronavirus disease (COVID-19) has affected many countries around the
world, including Tiirkiye, in a short period of time." With the spread of
the pandemic, it has been seen that similar practices such as
maintaining social distance, banning international flights, restricting
intercity travel, enforcing quarantine, and implementing curfews have
been put into effect in every country.? During this process, universities
have also undergone a transformation in line with the global trend. In
many countries, face-to-face education has been suspended and
distance education has been adopted."* While online education has just
started to become part of daily life with developing technological
opportunities, it has become normalized during the COVID-19
pandemic.* And thus, the opportunity and necessity to experience
dental education through distance education has emerged.

Dental education is an education model in which theoretical knowledge
is supported by intensive practice in both preclinical and clinical stages
in Turkiye, as is the case worldwide. Depending on the number of
students, the provision of theoretical education on site and the
implementation of preclinical laboratory training in crowded
environment has undoubtedly made conditions difficult during the
COVID-19 pandemic. During this period, practical dental education has
been suspended at different levels all over the world. First of all, online
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courses, case studies and problem-based learning techniques have
been tried to be implemented, especially during pandemic periods, in
order to prevent individuals from gathering together as much as
possible and to minimize infection risk by avoiding close contact.’ It
has been reported in the literature by many studies that there is a need
for much improvement and development in this area.®” While the
ability to provide theoretical training online over the internet is seen
as a reasonable solution in this area, especially clinical practice
training should be reprogrammed in the most effective way suitable
for the skills to be acquired and the opportunities of technology should
be utilized to the maximum extent.?

MATERIAL AND METHODS

Before starting the study, the necessary permissions were obtained
from the Dean of Harran University Faculty of Dentistry to
retrospectively examine student grades. The study included the grades
of 211 first-year students in total. Of these, 96 students received online
education at Harran University Faculty of Dentistry during the 2019-
2020 academic year. The remaining 115 students received face-to-face
education during the 2023-2024 academic year.

Online education was delivered via computer or phone using the Zoom
platform. In face-to-face education, the direct explanation method

Sorumlu yazar/Corresponding Author: Sedef KOTANLI
E-mail: sedefakyol@harran.edu.tr
Doi: 10.15311/ selcukdentj.1680222

42


https://orcid.org/0000-0002-0827-0991
https://orcid.org/0000-0001-9660-9838
https://orcid.org/0000-0001-7032-4367

Selcuk Dent J. 2025

Kotanli S, Dogan ME, Kotanli MV

and the demonstration-based hands-on method were used. Each
lesson lasted approximately 45 minutes, and around 100 students
attended each session.

The students included in the study were compared in terms of passing
grades in theoretical (Materials Knowledge) and practical (Tooth
Morphology and Manipulation) courses. When selecting practical and
theoretical courses whose grades would be compared, it was taken
into account that both online and face-to-face education were given
by the same instructor.

The data were tested for normal distribution using the Kolmogorov
Smirnov test, and the Student t test was used to compare normally
distributed features in two independent groups. Categorical variables
were analysed using the Pearson chi-square test. SPSS Windows
version 23.0 software package program was used for statistical
analyses and p<0,05 was considered statistically significant.

RESULTS

In our study, the practical and theoretical passing grades in lessons of
96 online and 115 face-to-face students were compared.

Table 1 shows the practical passing grades in lessons of the students.
No statistically significant difference was found between the online
education exam grade point averages (68,35+13,17) and face-to-face
education exam grades (68,00+8,26) of the students in the practical
lesson (p=0,276). The students' passing grades in the theoretical
lesson are shown in Table 2. In the theoretical lesson, the students’
online education exam grade point averages were found to be higher
than their face-to-face education exam grade point averages
(p=0,03).

The effect size for practical lessons was calculated as 0.03 (cohen's
d=0,35/10,77). This is a very small effect size. When the effect size
was calculated for theoretical lessons; it was found as cohen's d=0,59
(medium effect size).

Table 1. Success scores of students in practical lessons

Online 9600% 68,35+13,165

Face-to-face 11500% 68,00+8,263 0,276

Total 21100% 68,16+10,747

Table 2. Success scores of students in theoretical lessons

Online 9600% 78,29+12,381

Face-to-face 11500% 71,60+10,354 0,003*

Total 21100% 74,30 11,659

DISCUSSION

Analysing the success of the courses named “Materials” and
“Morphology of Tooth and Manipulation” in dental education in our
country provides important insights to measure the students’
understanding of basic concepts. Examining the differences in grade
distributions in face-to-face and online education periods is important
for shaping dental education in the future. There are many survey
studies in the literature evaluating the opinions of students about
face-to-face and distance education.'*'? However, studies comparing
students' course success grades are limited*. To the best of our
knowledge, our study is the first study to compare face-to-face and
online education in dentistry quantitatively.

Sercemeli et al.”? conducted a study evaluating students’ views on
online education and concluded that most students had a negative
view of distance education. The participants’ positive views on online
education were as follows: “It makes the subjects more memorable
when we feel the need.” The participants’ negative views on online
education were as follows: “It is difficult to reach the teacher when
we want to ask questions.”

Kurnaz and Aggiil’3 obtained positive results from using the flipped
classroom model in accounting education in their study.

Alaca et al." compared online and face-to-face education in terms of

satisfaction and perceived learning outcomes among second-year
students of the physiotherapy and rehabilitation department, and
concluded that most of the courses practical courses met the
perceived learning outcomes regardless of whether they were
delivered face-to-face or via synchronous online education. It was also
found that in online courses, satisfaction with instructors and course
materials was high, while satisfaction with the infrastructure, exams
and assignments was low. This may show us that the applied education
system of the department is a system that can be applied when
necessary.

In a study examining distance education methods applied in accounting
courses', it was concluded that since accounting courses are practice-
oriented and require interaction with students, face-to-face lectures
and exams are more suitable in terms of learning efficiency.

Kahramanoglu et al.'®; in their study, which aimed to compare the self-
confidence of 5th grade students while performing prosthetic
treatment before and after Covid-19, they found that their self-
confidence scores significantly decreased after the pandemic
compared to before the pandemic.

Bellini et al."reported that Covid-19 had a negative effect on clinical
studies and face-to-face theoretical education among dentistry
students in their study.

In a study conducted on anatomy with medical and dental students by
Singal et al.'® the majority of students (68%) admitted that they had
difficulty in time management and that their attention was distracted
due to home comforts or discomfort.

Eroglu and Kalayci' concluded, as a result of their interviews with 50
students who received face-to-face and online education, that
distance education applications that are rearranged in a way that is
blended with face-to-face education for some courses and/or
programs are the most important investment that universities can
make for the future. They made the following recommendations:

*Teaching staff should acquire new technological knowledge and skills
related to this educational application and should be able to transfer
this technological knowledge and skills they have learned to the
education-training process.

*Certain standards should be established by the Council of Higher
Education for distance education applications and evaluation studies
should be carried out at regular intervals.

In our study comparing student grades in face-to-face and online
education, no difference was observed between exam grades in
practical courses, while students who received online education in
theoretical courses had higher grades. This may be due to the
advantages of online education, such as the ability to record lessons
and watch them again after the lesson. Since this method cannot be
applied effectively in online lessons, a significant increase in the
success of the pratical lessons may not have been observed even
though the courses can be recorded and watched again. The fact that
students have lower anxiety levels in their home environment may be
one of the reasons why success in theoretical lessons increases in
online education. In addition, another reason for the results of our
study may be that in this process, students have the opportunity to
reinforce practical training with theoretical training and can devote
more time to theoretical training.

The main limitations of the study are that it was a single centre study,
only one course was selected for theory and practice, and only first-
year students were included in the study. Another limitation of the
study is that the number of students receiving online education and
the student population in the face-to-face class are not the same in
terms of demographic characteristics and knowledge level. Future
studies can be planned as multi centre studies by increasing the sample
size.

CONCLUSION

While there is no difference between online and face-to-face
education exam grades in practical courses, the grades of students who
received online education in theoretical courses were calculated
higher. We believe that success is higher in online theoretical courses
due to the advantages such as the ability to record lessons and watch
them again after the lesson.
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ABSTRACT

Objective: This pilot study aimed to evaluate the agreement between peer
and faculty assessments of dentistry students’ performance in a preclinical
endodontic practical course.

Method: Data were collected from second-year dentistry students enrolled
in the preclinical endodontics practical course at Near East University.
Participation in the study was voluntary. Following a theoretical explanation
of the endodontic access cavity course by the course coordinator, a
demonstration was conducted on preparing endodontic access cavities in
both upper and lower premolars. The scoring rubric was then explained to
the students in detail. Students were then asked to evaluate their peers'
performances anonymously based on the endodontic access cavities
prepared during the course. After the peer evaluations, a faculty member
graded the students' performances using the same scoring scale. The
agreement between peer and faculty evaluations was analyzed using
Wilcoxon signed-rank tests, with a significance level set at 0.05.

Results: A significant difference was found between peer and faculty scores
for access cavities opened in upper and lower premolars (P < 0.05). Faculty
evaluation scores were significantly lower than those given by peers. The
most common error found by peers was the access cavities being opened too
small, whereas the most frequent mistake identified by faculty members was
failing to completely remove the pulp chamber roof or horns.

Conclusion: Disagreement was observed between faculty and peer
assessments regarding the access cavity preparation during the preclinical
endodontic course. Peer evaluation skills of dentistry students can improve
through practical training and feedback, aligning them more closely with
faculty evaluations.

Keywords: Endodontic, Peer assessment, Dentistry student, Endodontic
Curriculum

(074
Amag: Bu calismanmin amaci, dis hekimligi 6grencilerinin klinik dncesi

endodonti pratik dersindeki performanslar ile ilgili akran ve 6gretim lyesi
degerlendirmeleri arasindaki uyumu incelemektir.

Materyal ve Metot: Veriler, Yakin Dogu Universitesinde klinik oncesi
endodonti pratik dersine kayitli olan ve calismaya gonulliu olarak katilan 2.
Sinif dis hekimligi ogrencilerinden toplanmistir. Ders koordinatdriinin
endodontik giris kavitesi dersini teorik olarak anlatmasimn ardindan alt ve
Ust premolar dislerde endodontik giris kavitesi preparasyonu icin elde bir
demonstrasyon yapilmistir. Daha sonra acilan kavitelerde dereceli
puanlama anahtan kullamim 6grencilere detayli bir sekilde aciklanmistir.
Ogrencilerden, derste acilan endodontik giris kavitesi ile ilgili akran
performanslarim anonim bir sekilde degerlendirmeleri istenmistir. Akran
degerlendirmelerinden sonra, bir akademik personel de ayni dereceli
puanlama anahtarini kullanarak 6grenci performanslarini degerlendirmistir.
Akran ve 6gretim Uyesi degerlendirmeleri arasindaki uyum 0,05 anlamlilik
diizeyine sahip Wilcoxon isaretli siralar testi kullanilarak karsilastintmistir.

Bulgular: Alt ve Ust premolar dislere acilan giris kavitelerinde akran ve
ogretim iyesi degerlendirme sonuclarn arasinda anlamli bir farklilik
bulunmustur (P <0.05). Ogretim iyesi degerlendirme notlan, akran
degerlendirmesi notlarina kiyasla anlamli derecede daha diisiik
bulunmustur. Tespit edilen hatalarn tiirii ve siklig incelendiginde, akranlar
tarafindan en sik goriilen hata, giris kavitelerinin ¢ok kiclk acilmasi
olurken; 6gretim iyeleri tarafindan en sik tespit edilen hata, pulpa odasi
tavani veya boynuzunun tamamen uzaklastirilmamasi olmustur.

Sonug: Klinik 6ncesi endodonti egitimi sirasinda giris kavitesi preparasyonu
konusunda ogretim Uyeleri ve akran degerlendirmeleri arasinda farkliik
gézlemlenmistir. Ogretim Uyesi degerlendirmelerine daha yakin olmasi icin
uygulamali egitim ve geri bildirim yoluyla dis hekimligi 6grencilerinin akran
degerlendirme becerileri gelistirilebilir.

Anahtar Kelimeler: Endodonti, Akran degerlendirmesi, Dis hekimligi
ogrencisi, Endodonti Miifredati

Introduction

Dental education aims to ensure that students acquire the knowledge,
skills, and attitudes necessary for practicing professional dentistry
independently '. This encompasses general skills, subject-specific skills,
and attitudes 2. Successfully teaching endodontic procedures, such as
opening endodontic access cavities, should enable students to develop
psychomotor skills in addition to theoretical knowledge 3. To provide
the best dental care to patients, students must acquire these skills,
which can be achieved by effectively completing preclinical courses *5.

In dental education, accurate assessment of students' learning processes
by both faculty and students is essential to measure students' knowledge
and skills . Besides, assessment also enhances students' learning
processes if immediate feedbacks are provided 7. The validity and
reliability of assessments can be ensured, particularly through
consistent evaluations by faculty members. However, alternative
assessment methods, such as peer assessment, can be employed in
dental education to assess students’ progress more effectively &.

Peer assessment is one of the assessment tools in which students rate
the work or performance of their peers according to specific criteria °.
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This method is grounded in the philosophies of active learning and the
development of critical thinking °. A meta-analysis study highlighted
that peer assessments in the medical field tend to be consistent with
instructor assessments. It was also noted that introducing assessment
criteria to students is a crucial factor for the successful implementation
of the assessment process '"'. Other studies provided evidence that
incorporating peer assessment into medical student curricula fosters
the development of students' learning skills and yields measurable
improvements in professionalism, particularly in clinical skills, which
can be maintained in the medium and long term >'3, However, peer
assessment has rarely been implemented in dentistry training 4.
Endodontics is a challenging and intricate subject, and numerous
students often feel unprepared when taking endodontic training .
Introducing peer assessment into the dental curriculum could enhance
the understanding of endodontic procedures '®. Therefore, this pilot
study aimed to evaluate the skills of opening endodontic access cavities
among dental students in a preclinical endodontic practice course
through anonymous peer and faculty assessments, as well as the
agreement between these evaluations. The null hypothesis of this study
was that faculty and peers demonstrate similar agreement in the
assessment of access cavity preparation during the preclinical
endodontic training.
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Materials and Methods

This pilot study received approval from the Human Resources and
Ethics Committee (approval number: YDU/2024/131-1938) and was
conducted using data collected from second-year dental students
(n:25) enrolled in the preclinical endodontics practical course at Yakin
Dogu University. Students were selected from those continuing the
preclinical endodontics course who voluntarily agreed to participate
in this study. The evaluation of students’ skills in opening endodontic
access cavities was carried out by their peers and a faculty member.

After the course coordinator theoretically explained the endodontic
access cavity course, a hands-on demonstration was provided for both
upper and lower premolars. The course coordinator designed a rubric
to assess the students’ work on a 10-point scale and then shared it
with students (Table 1). The scoring method using the rubric for
endodontic access cavities was explained to the students in detail. To
provide students with easy access, the scoring key was created using
Google Forms, where points were deducted for each error or
deficiency.

Table 1. Instructions that include a scoring method of access cavity
in the preclinical endodontic course.

1. Perforation on the
floor/walls

1. Entire roof of the pulp
chamber was removed
2. Direct straight-line access to
the apical third of the root
canals was achieved
3. Sound tooth tissue was
conserved

1. Access cavity is too large

2. Access cavity is too small 2. Destroying the cusp tip

3. Incomplete deroofing/pulp horn
removal
4. Pulp Chamber Walls are not Smooth
5. improper outline/shape

6. Access in the wrong location

Following the completion of the opening access cavities on upper and
lower premolar teeth, anonymous peer and faculty evaluation stages
were carried out. Evaluations were conducted through the Google
Forms platform, which was a Data Collection Tool. The form included
assessment stages focused on identifying errors and allowed every
student to evaluate using a 10-point scoring scale. The evaluation
processes occurred in the following order:

Anonymous Peer Evaluation

Students who have completed the opening of their access cavities
moved on to the peer evaluation stage, which was organized
anonymously by faculty staff. A masked (anonymized) evaluation
process was implemented. Students evaluated the access cavity
prepared by another student without knowing their identity and
scored their peer's work using the scoring scale. During this process,
students focused solely on the quality of the work, with the identity
of the evaluated student remaining confidential. Faculty staff also did
not disclose which student evaluated which cavity, promoting
objectivity and reducing biases stemming from personal interactions.

Faculty Member Evaluation

Finally, a faculty member evaluated the access cavities opened by
students using the same scoring method without knowing the students’
identities. Maintaining anonymity ensured objectivity in the
evaluation process. Following the evaluation of each student’s
performance, constructive feedback was provided to support students'
ongoing development.

Data Analysis

Statistical analysis was conducted using SPSS software version 24.0
(IBM Corp, Armonk, NY, USA). The Wilcoxon signed-rank test was used
to compare two assessment data: anonymous peer assessment and
faculty assessment, with a significance level set at 0.05, as the
obtained data do not conform to a normal distribution. Agreement
between faculty and peer assessment was evaluated using Intraclass
Correlation Coefficient (ICC) analysis. Additionally, performance
variations related to identified errors within each assessment
category were analyzed using descriptive statistics.

Results

A significant difference was observed between peer and faculty scores
for access cavities opened in upper and lower premolars (P < 0.05).
Faculty evaluation scores were significantly lower than those provided
by peers (P < 0.05) (Figure 1). The findings of ICC revealed a weak
reliability and a low level of agreement between peer assessment
scores and those provided by faculty when evaluating both upper (ICC
=0.164, 95% Cl = -0.102 to 0.466) and lower (ICC = 0.163, 95% Cl = -
0.172 to 0.493) premolar access cavities. When examining the
frequency of errors identified in the evaluation of the opening access
cavities of both lower and upper premolar teeth, the most common
error found by peers was the access cavities being opened too small,
whereas the most frequent mistake identified by faculty members was
failing to completely remove the pulp chamber roof or horn (Figure
2).

Upper Premolar Lower Premolar

11+ 11
a b a b
10 ] 10 oo am
9- 94 — T
@ (4]
1T T g
@ n
7- oo 74 L
6 n 6 am
5 T T 5 1 1

Peers Faculty Peers Faculty

Assessors Assessors

Figure 1. Scores attributed by students and a faculty member
regarding tooth type and access cavity preparation. Box plots
represent the interquartile range. The line inside each box marks the
median, and the whiskers extend to the 10th and 90th percentiles.
Different lowercase letters indicate significant differences between
groups (p<0.05, Wilcoxon signed-rank tests).

Perforation on the floor/walls
Destroying the cusp tip
Access in the wrong location
Improper outline/shape

Incomplete deroofing/pulp horn removal

Error Types

Pulp Chamber Walls are not Smooth
Access cavity is too small

Access cavity is too large

Number of Identified Errors

B FACULTY ASSESSMENT PEER ASSESSMENT

Figure 2. Procedural errors of access cavity recorded by students and
a faculty member

Discussion

Peer assessment improves students' assessment skills by enhancing
their understanding of assessment criteria and their ability to apply
these criteria when evaluating peers’ work . Agreement between
student and faculty assessments depends on several factors, including
clarity and relevance of assessment criteria to the evaluated skill, as
well as students’ level of conceptual understanding 8. Consistent with
the results of the previous study, our findings revealed disagreement
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between faculty and peer assessments regarding access cavity
preparation "°. Therefore, the null hypothesis was rejected. We
observed a significant difference between the scores given by peers
and faculty members during the evaluation of the access cavity
prepared on the upper and lower premolar teeth (P < 0.05). Faculty
members assigned significantly lower scores compared to peer
evaluations. Students tended to overestimate their performances,
consistent with a previous study that reported that peers assigned
higher scores than faculty members 8. Literature has similarly
shown that evaluations made by faculty members are often lower
than student evaluations, particularly regarding preclinical skills 2%
22 To effectively address this discrepancy in dental education, it is
essential to implement objective evaluation criteria. This approach
will not only enhance the integrity of assessments but also ensure
a more consistent and fair learning experience for all students 2.

The results of peer assessment carry important implications
regarding the perception of evaluation criteria during the
educational process . However, some students may exhibit a more
favorable approach to their peers, which contributes to the
development of interpersonal relationships and a harmonious
environment. This could lead students to rate their peers
excessively high, particularly in preclinical or early clinical stages
25,26 |n contrast, faculty members may adopt a more critical stance,
adhering to standardized and rigorous evaluation criteria, leading
to lower scores in their evaluations. Thus, training, experience, and
constructive feedback enhance students’ peer assessment skills and
attitudes 8.

The findings of our study suggest that peer evaluation processes
should be more objective. During the educational process, faculty
evaluations can provide a clearer understanding of student
development . Therefore, it is advisable to use both evaluation
methods in a balanced way within educational programs,
establishing detailed feedback mechanisms to help students assess
themselves more effectively '®?. Moreover, one research has
indicated that peer assessment can foster critical thinking skills and
enhance self-assessment abilities 2. However, for peer assessment
to be effective, evaluation criteria must be clearly defined, and
students should receive proper training beforehand ?°. To reduce
biases, such as students' tendency to give each other high scores,
assessment processes should be supported by rubrics and guided by
faculty members .

Several limitations should be considered when interpreting our
results. First, the study was conducted at a single dental school
with a small number of participants who might be the most
motivated and interested in peer assessment. Second, faculty
assessments were made by a single investigator, which may
introduce bias and limit external validity, making it difficult to
generalize findings to all undergraduate dental students. Future
research should include a larger cohort of students and faculty
members from various universities. Additionally, involving students
from multiple universities through random selection would
facilitate the analysis of additional variables, such as curriculum
type, facilities, time allocated for endodontic education and
training, and the staff-to-student ratio, which may help clarify the
conflicting results reported in previous studies. Third, we did not
analyze the gender of the students, and a previous study has shown
differences in assessment ability between male and female
students 3'. Future studies should explore whether gender
differences are underlying potential reasons. Lastly, we did not
assess students’ clinical experience since only second-year students
were included in this study. Including higher-level students in
future research would enable the evaluation of the association
between peer assessments and clinical experience.

Conclusion

Faculty and peer assessments showed disagreement regarding the
access cavity preparation during the preclinical endodontic course,
with students overestimating their performance. This suggests that
students’ peer evaluation skills can be improved through practical
training and feedback to become closer to faculty evaluations.
Thus, students can graduate with sufficient knowledge and skills to
perform endodontic procedures.
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ABSTRACT

The National Core Curriculum for Undergraduate Dental Education (DUCEP)
is a national framework document designed to enhance the quality of
education in dental faculties across Turkiye by establishing minimum
educational standards. Achieving compliance with these standards within
faculty programs requires the simultaneous evaluation of numerous
parameters, making the process particularly challenging for institutions. The
initial step in this process should be the formation of a multidisciplinary
committee. Following this, structured revisions must be implemented for
each section outlined within DUCEP. These sections—namely national
qualifications, signs and symptoms, core diseases/conditions, and
professional practices—should be systematically reviewed in relation to the
existing curriculum, and necessary modifications should be made
accordingly. The main challenges encountered during this process include
academic staff adaptation, ensuring equivalency with the previous
curriculum, and convincing all stakeholders of both the importance and
feasibility of the integration. The implementation of DUCEP aims to establish
a competency-based and objective assessment approach, and the entire
process is inherently dynamic, requiring continuous updates and the active
contribution of all parties involved.

Keywords: Dental education, DUCEP, Education programme

0oz

Mezuniyet Oncesi Dis Hekimligi Ulusal Cekirdek Egitim Programm (DUCEP),
Tirkiye'deki dis hekimligi fakiiltelerindeki egitimin kalitesini artirmayi
hedefleyen ve asgari standartlan belirleyen ulusal bir cerceve belgesidir.
Bu asgari standartlarin fakilte programina uyumu icin c¢ok sayida
parametrenin bir arada degerlendirilmesi gerekmektedir ve bu siirec
fakilteler icin zorlayic1 olabilmektedir. Bu surecteki ilk asama,
multidisipliner bir komitenin olusturulmasi olmalidir. Ardindan, DUCEP
icerisinde yer alan her bir boliimle ilgili diizenlemelere gecilmelidir. Ulusal
yeterlilikler, belirtiler ve bulgular, c¢ekirdek hastaliklar/durumlar ve
mesleki uygulamalar seklindeki bu bolimler igin sirasiyla egitim programi
gozden gecirilmeli ve ihtiyac duyulan diizeltmeler yapilmalidir. Siirecte
yasanan baslica zorluklar arasinda 6gretim iyelerinin adaptasyonu, eski
miifredat ile denkliklerin saglanmasi ve tiim paydaslarin siirecin 6nemi ve
uygulanabilirligi bakimindan ikna edilmesi yer almaktadir. DUCEP’in
uygulanmasiyla birlikte yetkinlik temelli ve nesnel dlcme yaklasimlarina
gecilmesi hedeflenmektedir ve bu siireg, surekli guncellenen ve tim
taraflann katkisini gerektiren dinamik bir yapiya sahiptir.

Anahtar Kelimeler: Dis hekimligi egitimi, DUCEP, Egitim program

1. INTRODUCTION

The continuous updating of educational programs in the field of health
sciences is of critical importance for the standardization of professional
competencies and the improvement of the quality of public healthcare
services. Dental education comprises a complex structure that
integrates both theoretical and practical knowledge, and the necessity
of aligning this structure with minimum educational standards is
becoming increasingly significant. In line with this need, the National
Core Education Program for Undergraduate Dentistry (DUCEP) has been
developed to establish a unified competency framework and ensure
standardization across dental curricula.’

DUCEP does not focus on a single domain; rather, it comprehensively
defines the minimum required competencies in the domains of
knowledge, skills, and attitudes essential for dental education.
Furthermore, it updates these competencies in accordance with
contemporary requirements. At the faculty level, it facilitates the
structuring of existing program outcomes and educational curricula in
line with these standards. DUCEP consists of four fundamental
components: graduate (program) competencies, the list of signs and
symptoms, the list of core diseases and conditions, and the list of
professional procedures. Through these components, DUCEP aims to
establish an educational model that ensures national and international
standards and enables comparability across institutions.

During the integration of DUCEP into faculty programs, it is essential to
prioritize different components based on the specific needs of each
faculty, as the process is inherently multi-layered. Therefore, for the
successful implementation of this integration, all parameters must be
reviewed individually, and progress must be made systematically in
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accordance with the specific requirements of each faculty. Only
through such a structured and needs-oriented approach can the
integration process be fully realized with the support of all
stakeholders.

2, ESTABLISHMENT AND ORGANIZATION OF THE COMMITTEE DURING
THE INTEGRATION PROCESS

The committee established during the integration of DUCEP into the
faculty program should not function as an isolated structure specific
only to this process, but rather be organized to operate in coordination
with existing institutional committees. To ensure effective
implementation, the relationship between this committee and other
faculty-level bodies—such as the Education and Training Coordination
Board, the Assessment and Evaluation Commission, and the Program
Evaluation and Accreditation Commission—should be clearly defined,
and responsibilities must be explicitly distributed. Otherwise, it may
give the impression that the entire PDCA (Plan-Do-Check-Act) cycle is
being carried out by a single committee, which would not be conducive
to healthy process management.

In this context, the DUCEP Integration Committee should serve as a
coordinating body that collaborates with relevant faculty commissions
during the stages of planning, implementation, monitoring, and
continuous improvement. For instance, during the process of updating
educational curricula, it should work in coordination with the
Education Commission; in restructuring assessment methods based on
learning outcomes, it should collaborate with the Assessment and
Evaluation Commission. This approach would not only ensure a more
holistic management of the process from an academic quality
perspective but also contribute to a balanced operation within the
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institutional framework. Furthermore, periodic input from student
representatives and external stakeholders would be beneficial in
enhancing the overall process.

At the outset of the process, the committee should have convened
initial meetings to collectively review the DUCEP document, assign
specific responsibilities, and plan feedback mechanisms. Core
operational mechanisms of this committee should include curriculum
development workshops, the systematic collection of feedback from
internal and external stakeholders, and a structured process of
monitoring and updating through periodic meetings. Following each
meeting, it is essential that the decisions taken are documented in
written minutes and shared with the relevant academic units.

In its interactions with academic departments and stakeholders, the
committee should emphasize that DUCEP is a living document and that
responsibility for its implementation extends beyond the committee
to include all individuals involved in education. This perspective
would encourage educators to view DUCEP not merely as a formal
requirement, but as a strategic tool for educational transformation.

3. DETERMINATION OF GRADUATE COMPETENCIES AND THEIR
INTEGRATION WITH DUCEP

The component of DUCEP that should ideally be addressed first—yet
is often reached at the final stage—is the definition of graduate
competencies, as it specifies the knowledge, skills, and attitudes that
graduating students must possess. DUCEP outlines these competencies
comprehensively under the categories of core and key competencies
required of dental graduates. In the integration process, faculties may
choose to compare their existing program-level competencies with
those defined in DUCEP and develop a mapping matrix as a
methodological approach. If a faculty is in the process of developing
its program competencies from the ground up, it would be beneficial
to use DUCEP as a reference and incorporate input from all academic
departments.

During this preparatory phase, the principles of the Bologna Process,
international qualifications frameworks, and requirements related to
academic mobility should also be taken into consideration.
Subsequently, it is important to align the entire curriculum and course
content with the updated program competencies and to document any
necessary revisions. This approach clarifies the framework within
which changes are to be made and ensures the preservation of
curricular coherence.

In addition, today’s graduate competencies are expected to go
beyond technical knowledge and clinical skills. They should also
include competencies known as 21st-century skills—such as
communication, critical thinking, teamwork, ethics, and leadership.
These skills are critical for enabling dentists to communicate
effectively with the public, manage complex clinical cases, and adapt
to the evolving body of professional knowledge.?

4. INTEGRATION OF DUCEP’S CLINICAL COMPONENTS INTO THE
EDUCATIONAL PROGRAM

The clinical components outlined in DUCEP consist of three main
sections: signs and symptoms, core diseases and clinical conditions,
and professional procedures. Each section defines the clinical
competencies that students are expected to acquire before
graduation, along with their corresponding learning levels. While each
section has its own specific structure, a similar methodological
approach can be followed for integrating all three into the
educational program.

As an initial step, a file should be prepared to highlight the parts of
the DUCEP tables relevant to each academic department, also
recalling any revisions previously identified regarding program
competencies. This file serves to associate each clinical component
with the relevant academic discipline, thereby creating a framework
through which instructors can compare and align their course content
with the clinical competencies defined in DUCEP.

The signs and symptoms component is designed to enhance students’
clinical decision-making abilities. For topics that span multiple
departments, feedback should be collected from all relevant
disciplines, with final decisions made by the integration committee.
A similar approach should be adopted for the sections on core diseases
and conditions and professional procedures. In the core diseases and
conditions section, students are expected to be capable of

recognizing, managing, and/or treating these conditions. The topics
in this table are organized systematically using codes such as
diagnosis, treatment, rehabilitation, and dental approach, which
guide the expected level of student engagement with each condition.

The third component, professional procedures, comprises the
practical skills required for students to function as independent
clinicians following graduation. These competencies are categorized
into four learning levels. Each academic department must conduct a
comprehensive review of its areas of responsibility to determine
under which course each clinical condition falls and at what learning
level it should be addressed. Furthermore, the target learning level
for each professional procedure should be clearly defined, along with
the practical training content and assessment methods designed to
meet that level.

During this evaluation process, the integration committee may
request departments to assess each clinical component either as a
whole or by examining each parameter individually. The integration
of DUCEP’s clinical components into the educational program should
not be limited to adjusting theoretical course content. It must also
include the simultaneous planning of practical training activities, the
adoption of new assessment methods aligned with the revised
curriculum, and ensuring that all teaching staff are adapted to this
updated educational framework.

5. RESTRUCTURING THE ASSESSMENT AND EVALUATION PROCESS
WITHIN THE FRAMEWORK OF DUCEP

Even if an educational program is ideally designed, it cannot be
deemed truly effective without the establishment of a robust
assessment and evaluation system. Therefore, the final and perhaps
most critical stage is the creation of an objective and comprehensive
assessment structure. In this context, it is necessary to move away
from traditional evaluation methods and adopt competency-based,
multidimensional assessment approaches.

Diversifying assessment and evaluation methods enables the
measurement of not only knowledge but also skills, and helps prepare
students for post-graduation professional life. To this end, methods
such as Objective Structured Clinical Examinations (OSCEs), scenario-
based theoretical exams, rubric-based practical assessments, and
case-based written/oral examinations may be employed. These
methods not only assess students’ knowledge but also evaluate their
ability to apply knowledge holistically, including decision-making,
communication, and professional behavior. In doing so, they provide
a feedback mechanism through which students can develop work
habits applicable to their future clinical practice.® However, the
extent to which each domain is reflected in the assessment process
should be determined by the respective course instructors.

The learning levels defined for each clinical component in the DUCEP
tables should not be interpreted solely as instructional levels; they
should also guide the corresponding level of assessment. This
approach helps concretize what is expected of students.

When reviewing assessment methods, it is also advisable for faculty
leadership to evaluate the institutional infrastructure supporting
these processes. Both the scope and quality of assessment tools—as
well as their validity and reliability—should be regularly monitored.
Stakeholders must receive periodic and structured feedback regarding
these outcomes. Providing tailored feedback to both instructors and
students based on their respective roles contributes significantly to
achieving the desired competencies. To facilitate smoother
integration, it may be helpful to initiate the process through pilot
courses or a pilot phase. This allows for the full implementation of
the system and ensures its effective operation.

6. CHALLENGES ENCOUNTERED DURING THE DUCEP INTEGRATION
PROCESS AND PROPOSED SOLUTIONS

Transforming a faculty program into a structure compatible with
DUCEP is not merely a technical process; it also entails institutional
change, cultural shifts in education, and the management of multi-
stakeholder engagement. Perhaps the most prominent challenge is
the difficulty that faculty members may face in adapting to the
process. Changes in long-established educational practices,
restructuring of learning outcomes, and transformation of assessment
systems naturally give rise to resistance. To address this issue, it is
essential to involve educators regularly in the process, solicit their
feedback, and foster their ownership of the initiative. It must be
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remembered that achieving competency in students’ professional and
adaptive skills relies heavily on the personalization of education, the
provision of increased hands-on opportunities, and the establishment
of effective communication among stakeholders—all of which fall
within the core responsibilities of faculty leadership and academic
staff.*

Another likely challenge lies in coordination and equivalency issues
that may arise during curriculum integration. Since many common
topics fall under the purview of multiple departments, ensuring
curriculum coherence can be time-consuming. In this regard,
departmental representatives participating in the multidisciplinary
integration committee play a crucial role. Coherence can be achieved
through regular meetings and by working collaboratively on shared
curriculum maps.

Yet another challenge involves the inability of stakeholders—
particularly students—to align their expectations with the process, or
insufficient collection of stakeholder feedback. For this reason, it is
recommended that faculties take a leading role in the design and
implementation of the educational program.’ Increased participation
of student representatives will enhance awareness of DUCEP among
students, foster a more holistic understanding of dental education, and
ultimately improve the overall efficiency of the curriculum. From the
perspective of external stakeholders, the transparency and
measurability of graduates' competencies will serve as a strong
indicator of qualified human capital in recruitment processes.
Moreover, basing the curriculum on a standardized core structure will
provide a solid foundation for institutional prestige and for fostering
national and international collaborations. Consistently communicating
the importance of this process to all stakeholders can help mitigate
potential resistance.

In their evaluation of the DUCEP integration process, Karaca et al.®
recommend utilizing educational software to support implementation.
Such digital tools can offer rapid solutions by clearly visualizing the
current curriculum structure and identifying areas in need of revision.
Additionally, they enhance traceability and contribute to time
efficiency in the restructuring process.

7. CONCLUSION

In conclusion, it should be recognized that the integration of DUCEP
into faculty educational programs not only ensures standardization but
also contributes to an overall improvement in quality. In practice, the
implementation of phased transition models and the establishment of
regular feedback mechanisms are of critical importance. The
integration process becomes more effective when an environment of
open communication and collaborative engagement is established
among faculty members, students, and external stakeholders.
Moreover, it must be emphasized that the incorporation of DUCEP into
the educational system is not a one-time initiative; instead, it is an
active process that requires continuous updating, evaluation, and
improvement. Throughout this ongoing effort, collaborative work and
effective communication play a key role.
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