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Abstract

Background Applications of artificial intelligence (Al) in medicine and dentistry have been increasing in recent
years. Understanding the educational readiness, learning needs, and perceptions of Al among dental students and
professionals is essential for curriculum development. This study aimed to evaluate the level of knowledge, sources of
information, attitudes, and educational preparedness regarding Al among dental students’and dentists.

Methods A cross-sectional, anonymous online survey was conducted among 501 participants (332 females, 169
males), including undergraduate dental students, postgraduate/doctoral students, and practicing dentists. The
28-item questionnaire assessed demographics, Al knowledge, attitudes toward Al, and views on Al education.
Descriptive statistics were used to summarize the data; Mann-Whitney U, Kruskal-Wallis, and chi-square tests were
applied for group comparisons, while binary logistic regression and Spearman correlation analyses were used to
examine predictors and associations related to Al learning and curriculum support.

Results More than half of the participants (53.7%) reported only superficial knowledge of Al, while 4.8% reported no
knowledge. Formal university-based education was the primary source of Al information for only 3% of respondents,
whereas social media constituted the main source for 64.7%. Despite limited structured educational exposure,
attitudes toward Al were predominantly positive. Over 70% of participants agreed that Al should be included as an
educational component supporting diagnostic reasoning and learning processes, while agreement with statements
suggesting that Al would replace dentists within the next 30 years was low. Significant differences in Al perceptions
were observed according to age and gender (p <0.001), whereas professional experience showed limited influence
on overall attitudes. Willingness to learn and apply Al-based systems was moderately correlated with perceived
clinical benefit (0=0.524, p<0.001) and the perceived need to integrate Al into dental education (p=0.553, p<0.001).

Conclusions Despite limited formal education, dental professionals view Al as a supportive tool rather than a
replacement. Given that social media was the primary source of Al information while formal university-based
education was minimal, these findings highlight a clear need for structured curricular integration. These findings
necessitate the integration of Al literacy into both university curricula and lifelong learning frameworks to ensure
professional continuity.
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Introduction

Artificial intelligence (AI) has been increasingly inte-
grated into dentistry, offering innovative solutions to
a wide range of clinical and educational challenges [1].
Advances in machine learning and deep learning have
enabled Al-based systems to analyze large and complex
datasets, thereby supporting diagnostic accuracy, treat-
ment planning, and clinical decision-making in dental
practice [2]. These developments have particularly influ-
enced areas such as dental imaging interpretation, caries
detection, radiographic analysis, pathology assessment,
and electronic health record management [1, 3].

Beyond its clinical applications, Al is increasingly shap-
ing dental education and practice by enhancing exposure
to complex diagnostic scenarios, supporting evidence-
based decision-making, strengthening interdisciplin-
ary collaboration, and improving workflow efficiency
through predictive analytics and partial automation [4—
6]. Overall, these developments position Al as a comple-
mentary technology within modern dental practice and
education [1, 7-9].

As Al becomes increasingly integrated into routine
dental practice, preparing both current and future den-
tal professionals to use these systems responsibly and
effectively has become an important educational prior-
ity. Previous studies [7, 10, 11] have examined Al-related
knowledge, attitudes, awareness, and readiness in den-
tistry; however, most have focused on single groups and
provided mainly descriptive findings. As a result, com-
parative evidence across educational and professional
levels remains limited, despite clear differences in clinical
exposure, learning needs, and responsibilities between
undergraduate students, postgraduate trainees, and
practicing dentists. In addition, formal Al training is still
limited in traditional dental curricula [12-14], and few
studies have used multivariable models to examine which
perceptions independently influence support for inte-
grating Al into dental education. Therefore, this study
aimed to compare undergraduate students, postgraduate
trainees, and practicing dentists in terms of Al-related
knowledge, information sources, attitudes, and perceived
educational preparedness, and to identify factors asso-
ciated with support for Al-related curriculum integra-
tion. Based on the existing literature, it was hypothesized
that perceived clinical usefulness of Al and support for
Al-related curricular integration would be positively
associated with willingness to learn and apply Al-based
systems, while demographic characteristics would con-
tribute more limited independent effects.

Methods

This survey study was approved by the Local Ethi-
cal Board (Approval Number 2025/551 approval Date:
30.01.2025) and carried out in accordance with the
guidelines of the Declaration of Helsinki. The study fol-
lowed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines for cross-
sectional studies.

Sample size
A priori power analysis was conducted using G*Power
software (version 3.1.9.7; Heinrich Heine University Diis-
seldorf, Diisseldorf, Germany) to determine the required
sample size for group comparisons. Based on a one-way
analysis of variance (ANOVA) with fixed effects and
an omnibus design, a medium effect size was assumed
(f=0.25). The significance level was set at a=0.05, and
the desired statistical power was 90% (1 -f=0.90). Con-
sidering comparisons across three independent groups,
the minimum required total sample size was calculated
as 207 participants. The achieved power for this configu-
ration was 0.90, indicating that the study was adequately
powered to detect statistically meaningful differences
between groups.

Ultimately, a total of 501 participants were included in
the final analysis, exceeding the minimum required sam-
ple size.

Participants

Participation in this survey study was entirely voluntary.
The study population consisted of undergraduate dental
students, postgraduate/specialty or doctoral students,
and practicing dentists. This heterogeneous sample was
intentionally selected to capture perspectives on artificial
intelligence (AI) across different stages of dental educa-
tion and professional experience.

Undergraduate and postgraduate/doctoral students
were recruited from four different dental faculties. These
institutions were located in different regions of Tir-
kiye, including Central Anatolia and Marmara, in order
to enhance geographical diversity within the sample.
Approximately 1,000 undergraduate and 500 postgradu-
ate students were invited to participate in the study
through institutional communication channels. The
Google Forms survey link was distributed via official
faculty mailing lists, student communication groups,
and institutional social media platforms. Faculty repre-
sentatives assisted in disseminating the survey within
their respective institutions to maximize participation.
Of these, 298 undergraduate students and 56 postgradu-
ate/doctoral students completed the survey. Thus, the
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student response proportion was approximately 23.6%
based on the estimated number of invited students.

Among the 298 undergraduate participants, the distri-
bution by academic year was as follows: 1st year (n=98),
2nd year (n=60), 3rd year (n=101), 4th year (n=18), and
5th year (n=21).

The 56 postgraduate/doctoral students represented
approximately 11.2% of the total invited student
population.

Practicing dentists (n=147) were identified through
professional networks and contacted via social media
platforms and messaging groups affiliated with regional
dental chambers. The survey link was disseminated elec-
tronically, and participation was voluntary.

Undergraduate participants included dental students
from all years of study, allowing the survey to capture Al-
related knowledge and perceptions across different stages
of undergraduate dental education. Postgraduate and
doctoral students, as well as practicing dentists working
in public, university, or private settings, were included
to reflect professional perspectives shaped by clinical
responsibility and experience.

The inclusion criteria were as follows: (i) being an
undergraduate dental student, postgraduate/specialty or
doctoral student, or a practicing dentist; (ii) voluntarily
agreeing to participate in the study; and (iii) complet-
ing the questionnaire in full. Exclusion criteria included
refusal to participate and submission of incomplete sur-
vey responses. Participants with missing responses in
key outcome variables were excluded from inferential
analyses.

All participants were informed about the purpose of
the study prior to participation, and electronic informed
consent was obtained through the survey platform. Ano-
nymity and confidentiality of all collected data were
strictly maintained throughout the data collection and
analysis processes.

Study design and survey instrument
This study employed a cross-sectional, questionnaire-
based design.

The survey instrument was developed using Google
Forms and distributed online between January to June
2025. It consisted of a total of 28 questions addressing
demographic characteristics, educational background,
knowledge of Al, and perceptions of Al in dental edu-
cation and clinical practice. The questionnaire included
10 multiple-choice questions, 12 five-point Likert-scale
items, 3 multiple-response items, and 3 open-ended
questions.

Demographic variables included gender, age, educa-
tional status (undergraduate level for students), postgrad-
uate/specialty or doctoral training, current professional
position (public, university, or private practice), and
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professional experience. For practicing dentists, profes-
sional experience was categorized into four groups: <5
years, 5—10 years, 10-20 years, and > 20 years.

The survey items explored participants’ awareness of
Al levels of concern regarding Al developments, per-
ceived clinical and educational applications of Al The
full English version of the questionnaire is provided as
Supplementary File 1.

The questionnaire was intentionally designed to evalu-
ate general awareness, perceptions, and educational pre-
paredness regarding artificial intelligence in dentistry
rather than focusing on specific Al natural language sys-
tems (e.g., Al chatbots). At the time of survey develop-
ment, the aim was to assess broader conceptual readiness
toward Al integration in education and clinical practice
rather than usage patterns of individual platforms. There-
fore, questions regarding the frequency or specific prior
use of AI chatbot systems were not included.

Survey development, validity, and reliability

The questionnaire was developed de novo by combining
and adapting items from previously published surveys
investigating artificial intelligence in dentistry and dental
education [3, 7, 11, 15]. Prior to the main survey admin-
istration, a pilot study was conducted with a small group
of 20 dental students and practicing dentists to evalu-
ate clarity, comprehensibility, and estimated completion
time. Participants in the pilot phase were asked to pro-
vide feedback regarding wording, item relevance, and
overall structure. Minor revisions were made to improve
clarity and reduce ambiguity before final dissemination.
Data from the pilot study were not included in the final
analysis. To establish content validity, the questionnaire
was evaluated using the Content Validity Index (CVI)
process as described by Yusoff [16]. Two independent
experts—both faculty members with academic experi-
ence in dentomaxillofacial radiology and prior research
involvement in artificial intelligence applications in den-
tal imaging—rated each item for relevance and clarity
using a four-point scale. Item-level CVI (I-CVI) values
were calculated by dividing the number of experts rating
each item as either 3 or 4 by the total number of experts.
All items demonstrated acceptable content validity, with
I-CVI values exceeding the recommended threshold.
The scale-level content validity index (S-CVI/Ave) was
0.94, indicating excellent overall content validity. Items
requiring minor revision were refined accordingly prior
to finalization.

The internal consistency of the questionnaire was
assessed to evaluate its reliability. Reliability analysis was
performed using Cronbach’s alpha coefficient, which is
widely accepted for Likert-scale survey instruments. The
overall Cronbach’s alpha value was 0.87, indicating a high
level of internal consistency and demonstrating that the
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questionnaire reliably measures perceptions and atti-
tudes toward artificial intelligence in dentistry and dental
education.

Statistical analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS Statistics version
22.0; IBM Corp., NY, USA). Descriptive statistics were
used to summarize demographic variables and survey
responses, which were reported as frequencies, percent-
ages, means, and medians, as appropriate.

Comparisons between groups were conducted based
on gender, age group, student status, and professional
experience. The chi-square test was used for categorical
variables, while the Mann—Whitney U test and Kruskal-
Wallis test were applied for ordinal data derived from
Likert-scale items. The Kruskal-Wallis test was specifi-
cally used to assess whether perceptions of Al differed
according to professional experience.

For multivariable analysis, binary logistic regression
was performed to identify independent predictors of (i)
willingness to learn Al-based systems and (ii) support
for the integration of Al into the dental curriculum. Five-
point Likert responses were dichotomized prior to analy-
sis (scores 1-2 = 0, indicating disagreement; scores 3—5
= 1, indicating neutral-to-positive endorsement). This
transformation was applied to facilitate clinically and
educationally interpretable odds ratios and to distinguish
respondents with negative views from those showing at
least a neutral or favorable orientation toward Al-related
statements. Although dichotomization may reduce vari-
ability and result in some loss of information, it was
considered appropriate in the present study because the
primary objective of the regression analysis was to model
overall endorsement versus disagreement in relation to
educational readiness outcomes. Alternative approaches,
such as ordinal logistic regression, were considered; how-
ever, they were not preferred because the study focused
on parsimonious and readily interpretable models for
applied educational questions, and because the outcome
structure was analytically aligned with a binary distinc-
tion between disagreement and non-disagreement. This
approach has also been used in the analysis of Likert-type
survey data within regression frameworks [17, 18]. Odds
ratios (ORs) with 95% confidence intervals (CIs) were
reported.

Additionally, qualitative content analysis was per-
formed on open-ended responses following the approach
described by Elo et al. [19]. Responses were read repeat-
edly to achieve immersion, coded inductively, and
grouped into categories based on thematic similarity.
Coding was conducted independently by two research-
ers, and discrepancies were resolved through discussion
to enhance trustworthiness. Frequently used terms were
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also identified and visualized using word clouds to illus-
trate general thematic trends.

To assess the adequacy of the logistic regression mod-
els, model assumptions were examined prior to analy-
sis. Multicollinearity among independent variables was
evaluated using variance inflation factors (VIF), and no
evidence of problematic multicollinearity was observed.
Model fit was assessed using the Hosmer—Lemeshow
goodness-of-fit test, indicating acceptable agreement
between observed and predicted outcomes.

Results

A total of 501 participants were included in the study,
of whom 332 (66.3%) were female and 169 (33.7%) were
male. Most participants were undergraduate dental stu-
dents (=298, 59.5%), followed by practicing dentists
(n=147, 29.3%) and postgraduate/doctoral students
(n=56, 11.2%). Most participants were under 25 years of
age, reflecting the high proportion of undergraduate stu-
dents in the sample.

Regarding artificial intelligence awareness, more than
half of the participants (53.7%) reported having only
superficial knowledge, while 23.6% were familiar with Al
but did not feel confident applying it in clinical practice.
Only 18.0% reported active professional use of Al, and
4.8% indicated no knowledge of Al Social media was the
most frequently reported source of Al-related informa-
tion (64.7%), followed by colleagues/peers (20.4%) and
university courses (3.0%). General response distributions
for Al-related perceptions and educational attitudes are
presented in Table 1.

According to professional status, a statistically signifi-
cant difference was observed only for concern regarding
recent developments in AI (Kruskal-Wallis H=19.14,
p<0.001; Table 2). No significant differences were found
for perceived contribution of AI to diagnosis and treat-
ment planning, reduction of clinical workload, or support
for integration of Al-related content into dental educa-
tion (p > 0.05 for all; Table 2).

According to gender, significant differences were found
in perceived contribution of AI to diagnosis and treat-
ment planning (p =0.016) and reduction of clinical work-
load (p=0.001), whereas no significant differences were
observed for concern regarding AI developments or sup-
port for curricular integration (all p > 0.05; Table 3).

Across age groups, all evaluated Al-related percep-
tions differed significantly, including concern regarding
Al developments, perceived contribution to diagnosis
and treatment planning, perceived reduction of clinical
workload, and support for integration of Al-related con-
tent into dental education (all p<0.001; Table 4). These
findings indicate that perceptions toward artificial intel-
ligence vary substantially across different age groups.
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Table 1 Participants'attitudes, perceptions, and concerns
regarding artificial intelligence in dentistry (5-point Likert scale:
1=strongly disagree, 5=strongly agree)

Statement (1 =lowest, 5=highest) Mean+SD Median(IQR)
| consider myself technologically 332+£1.01  3(3-4)
competent

I'am concerned about recent develop- 243+1.19 2(2-3)
ments in Al in dentistry

Al can positively contribute to diagnosis ~ 3.27+1.17 3(3-4)
and treatment planning in dentistry

Al will replace dentists within the next 1.92+1.16 2(1-3)
30 years

Al does not impose limitations on my 242+121 2(2-3)
professional practice

Recent Al developments in dentistry are  3.04+1.23 3(2-4)

exciting
Al-based systems pose ethical risks

Al-related education should be more
extensively incorporated into the formal
dental curriculum

333115 3(3-4)
355+£1.18  4(3-5)

| feel ready to learn and apply Al in my 298+124  3(2-4)
practice

Al-based systems can reduce dentists’ 350+1.15 4(3-4)
workload

Al can reduce iatrogenic errors in 3.16+1.18 3(3-4)
dentistry

Al should be recognized as a core com-  342+1.14  3.5(3-5)

ponent of dental education

Table 2 Comparison of Al-related perceptions according to
participant type

Variable Krus- pvalue
kal-
Wallis
H
Al-related concern level 19.14  <0.001
Al contribution to diagnosis and treatment 1.06 0.589
planning
Al reduces clinical workload 239 0.303
Al content should be integrated into dental 3.81 0.149
education

Table 3 Comparison of Al-related perceptions according to

gender
Variable Mann- pvalue
Whit-
ney U
Al-related concern level 30,584.0 0.084
Al contribution to diagnosis and treatment 24,493.0 0.016
planning
Al reduces clinical workload 23,361.0 0.001
Al content should be integrated into dental 25,740.0 0.119

education

Among practicing dentists, years of professional expe-
rience were not significantly associated with concern
regarding recent developments in Al (Kruskal-Wal-
lis H=5.65, p=0.13; Table 5). However, significant
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Table 4 Comparison of Al-related perceptions according to age

groups
Variable Krus- p

kal- value

Wallis

H
Al-related concern level 3092 <0.001
Al contribution to diagnosis and treatment planning 1866  0.001
Al reduces clinical workload 2798  <0.001
Al content should be integrated into dental 2791 <0001

education

Table 5 Comparison of Al-related perceptions according to
professional experience (practicing dentists only)

Variable Krus- p
kal- value
Wallis H

Al-related concern level 565 0130

Perceived contribution of Al to diagnosis and treat- 2543 <0.001

ment planning

Perceived potential of Al to reduce clinical workload 2374  <0.001

Perceived need to integrate Al-related contentinto ~ 24.78  <0.001

dental education

Table 6 Comparison of Al-related perceptions between
students and practicing dentists

Variable Mann- pvalue
Whit-
ney U
Al-related concern level 32,0585 <0.001
Perceived contribution of Al to diagnosis and 27.435.0 0320
treatment planning
Perceived potential of Al to reduce clinical 24,304.0 0.228
workload
Perceived need to integrate Al-related content 24,4440 0.270

into dental education

differences were identified for perceived contribution
of Al to diagnosis and treatment planning, reduction
of clinical workload, and support for integration of
Al-related content into dental education (all p<0.001;
Table 5). Overall, more experienced dentists tended to
report higher perceived benefits and stronger support for
the integration of Al into clinical practice and education.

When participants were grouped as students versus
practicing dentists, only concern regarding recent devel-
opments in Al differed significantly between groups
(Mann—Whitney U =32,058.5, p <0.001; Table 6). No sig-
nificant differences were found for the other evaluated
Al-related perceptions (all p >0.05; Table 6).

Spearman correlation analysis showed that willingness
to learn and apply Al-based systems was positively cor-
related with perceived contribution of Al to diagnosis
and treatment planning (p=0.393, p<0.001), reduction
of clinical workload (p =0.524, p<0.001), and support for
integration of Al-related content into dental education
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(p=0.553, p<0.001; Table 7). No significant correlation
was found between concern regarding Al developments
and willingness to learn AI (p=0.030, p =0.509).

In multivariable logistic regression analysis, support
for integration of Al into the dental curriculum was the
strongest independent predictor of willingness to learn
and apply Al-based systems (Model A: OR=5.89, 95%
ClI: 3.47-9.99; p<0.001). In Model B, willingness to learn
Al (OR=5.87, 95% CI: 3.46-9.97; p<0.001) and per-
ceived clinical benefit of AI (OR=4.86, 95% CI: 2.80—
8.41; p<0.001) were significant independent predictors
of support for integrating Al into dental education. Sex,
age group, and professional status were not significantly
associated with either model (Table 8), and model fit
was acceptable based on the Hosmer—Lemeshow test
(p>0.05).

Content analysis of open-ended responses identified
recurring themes related to education, artificial intelli-
gence, and deep learning. Frequently reported terms also
reflected clinical utility, including diagnostic accuracy,
decision support, efficiency, and workload reduction,
as well as concerns related to ethics, data privacy, and
human oversight (Fig. 1).

Discussion

This study evaluated Al-related knowledge, attitudes, and
educational readiness among dental students and dentists
and showed three main findings: formal education on Al
was limited, attitudes toward Al were generally positive,
and support for Al learning was more strongly associated
with perceived usefulness than with demographic char-
acteristics. These findings help clarify how Al is currently
perceived across different stages of dental education and
professional practice [20-22].

Consistent with previous survey-based studies, our
findings demonstrate that formal education-based expo-
sure to Al remains limited. In the present study, 53.7% of
participants reported only superficial knowledge of Al,
while 4.8% indicated no knowledge at all, highlighting a
persistent “knowledge gap” despite growing interest in
Al technologies. In our cohort of 501 participants, only
3% reported university-based courses as their primary
source of Al knowledge, while the majority relied on
informal sources such as social media (64.7%). This pat-
tern closely mirrors findings from global studies, includ-
ing those by Shrateh et al. [23] and Halat et al. [24], where
strong general awareness coexisted with limited formal
training opportunities. Similar educational gaps were
reported by Roganovi¢ et al. [25], where only 7.9% of
final-year dental students were familiar with AI applica-
tions. Taken together, these results indicate a structural
mismatch between growing interest in Al and the limited
availability of structured, curriculum-based education [8, 11].
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Table 7 Spearman correlations between willingness to learn Al
and Al-related perceptions

Variable 1 Variable 2 Spear- pvalue
man'’s
rho
Al-related concern level Willingness to 0.030 0509
learn and apply Al
Perceived contribution of Al Willingness to 0393  <0.001
to diagnosis and treatment learn and apply Al
planning
Perceived potential of Al to Willingness to 0.524  <0.001
reduce clinical workload learn and apply Al
Perceived need to integrate Willingness to 0.553  <0.001

Al-related content into dental
education

learn and apply Al

Table 8 Binary logistic regression analyses of Al readiness
outcomes

Predictor Model A:Al  p-value Model B: p-value
Learning Curriculum
Willingness Integration
OR (95% Cl) OR (95% Cl)

Perceived Clinical — — 4.86 <0.001

Benefit of Al (2.80-8.41)

Support for 5.89 <0.001 — —

Al Curriculum (3.47-9.99)

Integration

Willingness to — — 5.87 <0.001

Learn Al (3.46-9.97)

Sex (Male vs. 0.85 0.56 0.85 0.56

Female) (0.49-1.46) (0.48-1.48)

Status: Postgrad-  1.06 0.90 1.06 0.90

uate vs. Dentist (0.40-2.85) (0.40-2.86)

Status: Under- 1.15 0.81 1.15 0.81

graduate vs. (0.38-3.52) (0.38-3.53)

Dentist

Age 25-35 1.09 0.88 1.09 0.88

Vs.< 25 (0.36-3.28) (0.36-3.29)

Age 35-45 1.40 0.70 1.40 0.70

Vs, <25 (0.26-7.57) (0.26-7.58)

Age 45-55 1.74 0.56 1.74 0.56

vs. <25 (0.27-11.07) (0.27-11.08)

Age=55vs.<25 339 0.36 3.39 0.36
(0.25-45.31) (0.25-45.32)

The predominance of social media as an informa-
tion source is also important. While such platforms may
increase awareness, they may not provide balanced or
sufficiently critical information about the clinical, ethi-
cal, and technical limitations of Al systems [26]. This may
partly explain why favorable attitudes coexisted with lim-
ited self-reported knowledge in our sample. Accordingly,
Al-related education in dentistry may need to extend
beyond technical familiarity and include critical appraisal
and ethical awareness [27].

In contrast to the skepticism observed by Roganovi¢
et al. [25]—where only 34% of respondents supported
Al implementation—participants in our study reported
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Fig. 1 Word cloud illustrating the most frequently reported themes related to the perceived advantages and disadvantages of artificial intelligence in

dentistry, with emphasis on educational and clinical dimensions

broadly positive expectations regarding AI’s role in den-
tistry. More than 70% agreed that Al could support diag-
nosis and treatment planning and help reduce clinical
workload, while agreement with the statement that Al
would replace dentists within the next 30 years remained
low. This pattern reflects a predominantly complemen-
tary view of Al, consistent with the “collaborative intel-
ligence” perspective described in the literature. This
interpretation is consistent with previous studies in
which AI was viewed more as an augmentative than a
replacement technology [22, 28].

Importantly, our findings extend prior research by
demonstrating that readiness toward Al is driven primar-
ily by perceived clinical and educational utility. Willing-
ness to learn and apply Al-based systems was moderately
correlated with perceived contributions to diagnosis and
treatment planning (p = 0.393), workload reduction (p =
0.524), and the perceived need for curriculum integration
(p = 0.553; all p < 0.001). No association was observed
between general Al-related concern and learning willing-
ness (p = 0.030, p = 0.509), underscoring the central role
of performance expectancy as a determinant of Al readi-
ness [29].

These associations were also reflected in the logistic
regression models. Participants reporting support for Al
curriculum integration were more likely to express will-
ingness to learn and apply Al-based systems (OR = 5.89,
95% CI: 3.47-9.99), while willingness to learn AI (OR =
5.87, 95% CIL: 3.46-9.97) and perceived clinical benefit
(OR = 4.86, 95% CI: 2.80-8.41) were associated with sup-
port for curricular integration. However, these findings

should be interpreted cautiously. Because the study was
cross-sectional, self-reported, and based on dichoto-
mized Likert outcomes, the regression models identify
statistical associations rather than directional or causal
relationships. In addition, although major demographic
variables were included, residual confounding from
unmeasured factors such as prior digital literacy, institu-
tional exposure to Al-related content, or personal tech-
nology interest cannot be excluded. Model assumptions,
including independence of observations and absence of
problematic multicollinearity, were considered during
analysis; however, formal calibration and model fit indi-
ces were not comprehensively evaluated, which should
be acknowledged when interpreting the magnitude of
these associations. Therefore, the regression results
are best understood as exploratory indicators of factors
linked to AI readiness rather than definitive evidence for
curriculum policy decisions [30, 31]. Nevertheless, the
consistency of findings across correlation and regression
analyses supports the internal robustness of the observed
associations.

Demographic analyses revealed age-related differ-
ences in Al perceptions (all p < 0.001), suggesting a gen-
erational digital gradient. Interestingly, more experienced
dentists reported stronger perceived benefits and greater
curricular support. This aligns with Jeong et al. [28], who
proposed that experienced clinicians may better recog-
nize Al's potential to standardize procedures and reduce
human error.

Gender-based differences were also observed in our
study, with significant differences in perceived clinical
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contribution (p = 0.016) and workload reduction (p =
0.001), though not in overall concern levels. These find-
ings add nuance to existing literature, as prior studies
have variably reported higher AI knowledge among male
participants [32] or greater ethical concern among female
dentists [25], suggesting that gender may influence per-
ceived utility rather than generalized anxiety.

Compared with student-focused studies, such as that
by Elchaghaby and Wahby [33], our inclusion of both
learners and practicing dentists provides a broader view
of Al perceptions across professional stages. Similar to
previous reports, positive attitudes in our sample coex-
isted with limited practical exposure [3, 15], suggesting
that favorable perception alone does not indicate educa-
tional preparedness.

In the Turkish dental education context, the gap
between positive attitudes and limited formal exposure
may also reflect the density of existing curricula and the
uneven integration of emerging digital content across
institutions. This may help explain why interest in Al
appears to be ahead of formal training opportunities.

Taken together, the present findings indicate that con-
temporary dental professionals and students increasingly
view Al as a beneficial and supportive component of
both clinical practice and dental education, despite lim-
ited formal training. International position statements,
including those by the FDI World Dental Federation [27],
emphasize the importance of standardized Al literacy
frameworks to ensure safe, ethical, and evidence-based
implementation. Integrating AI concepts into under-
graduate curricula and continuing professional develop-
ment programs may therefore be critical for transforming
positive attitudes into informed, ethical, and effective Al
adoption. Early exposure, combined with clinically rel-
evant applications and ethical guidance, has the potential
to reduce misconceptions, align expectations with realis-
tic capabilities, and ensure responsible integration of Al
technologies into dentistry [22, 34]. Importantly, such
integration should be conceptualized as a longitudinal
educational process extending across undergraduate edu-
cation, postgraduate training, and lifelong professional
development, rather than as a single curricular interven-
tion [21, 35].

Limitations

This study has several limitations. First, its cross-sec-
tional design reflects perceptions at a single time point
and does not allow assessment of changes in Al readi-
ness over time. Second, although the sample was rela-
tively large and included participants from different
educational and professional levels, the voluntary online
recruitment strategy may have introduced selection
and accessibility bias, potentially favoring individuals
with greater digital engagement. Consequently, despite
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recruitment from multiple institutions and professional
networks, the sample cannot be considered fully repre-
sentative of the entire dental population in Tiirkiye.

Third, the reliance on self-reported Likert-scale
responses may be subject to social desirability and recall
bias and may not fully capture nuanced or context-
dependent perceptions of AI competence. The survey
also did not include direct measures of operational Al
capability; readiness was inferred indirectly through atti-
tudinal items assessing willingness to learn and apply AI-
based systems.

In addition, a substantial proportion of respondents
were pre-clinical undergraduate students without direct
patient care experience, which may have influenced
responses to items addressing clinical utility. While con-
tent validity was established using the Content Validity
Index (CVI) and a pilot study was conducted, construct
validity was not examined through factor analysis, as
the instrument was designed for exploratory assessment
rather than multidimensional scale development. Finally,
the findings reflect a single national context and may not
be directly generalizable to other educational systems.

Conclusion

This study identified a clear gap between interest in Al
and formal educational preparedness within the dental
community. More than half of the participants (53.7%)
reported only superficial knowledge of AI, and formal
university-based education accounted for just 3% of Al
exposure. Despite this limited educational background,
participants generally viewed Al as a supportive educa-
tional and clinical tool, while concerns about professional
replacement remained low. Al readiness was associated
more strongly with perceived educational and profes-
sional benefit than with demographic characteristics.
These findings indicate that perceived usefulness may
play a central role in shaping support for Al learning
across different stages of dental education and practice.
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