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Abstract
Artificial intelligence (AI) is becoming a more popular tool among medical students for learning, academic
work, and clinical training. However, there is limited research on how students use AI, the benefits they
perceive, the challenges they face, and the factors that influence support for formal AI integration into
medical curricula. The purpose of this study was to evaluate AI usage patterns, perceived educational
benefits, associated challenges, and predictors of support for formal AI curriculum integration among
medical students in Tbilisi, Georgia.

A descriptive cross-sectional study was conducted with 202 medical students from various universities in
Tbilisi, Georgia. Participants completed a structured online questionnaire with 31 closed-ended questions
about demographics, AI use, benefits, challenges, ethical concerns, and perspectives on curricular
integration. Descriptive statistics were used to describe participant characteristics, chi-square tests were
used to investigate relationships between categorical factors, and binomial logistic regression was used to
identify predictors of support for AI curriculum inclusion.

Early-year medical students were significantly more likely than senior students to report having started
using AI tools in their first or second year (P < 0.001). Regular AI use was associated with improved self-
reported academic performance (P < 0.001), exam preparation (P < 0.001), and study efficiency (P < 0.001).
Despite widespread concerns about credibility and ethics, AI adoption remained high. Students who felt
confident in their ability to use AI were more likely to support formal AI curriculum integration (P < 0.001).
In multivariable analysis, confidence remained the only significant predictor (adjusted odds ratio (AOR) =
3.16, P = 0.002); perceived academic benefit was associated with support in unadjusted analysis but not after
adjustment (P = 0.053).

Medical students perceived AI as a useful educational tool. Structured training on responsible and ethical AI
use may maximize its benefits in medical education.

Categories: Medical Education, Public Health, Healthcare Technology
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Introduction
Artificial intelligence (AI) has swiftly progressed from an abstract idea to a revolutionary influence in
healthcare, primarily altering how future physicians acquire, apply, and retain medical knowledge [1].
Building upon these broad shifts in healthcare, the impact of AI is particularly evident at the foundational
level of medical training. For current medical students, the integration of AI is not a distant prospect but a
present reality, characterized by a transition toward customized, data-driven learning [2]. The broad
availability of large language models (LLMs) since late 2022 has fundamentally transformed the educational
environment, leading to an increase in the use of tools such as ChatGPT for various academic tasks,
including clarifying intricate ideas and producing research proposals [3].

The potential benefits of incorporating AI into the medical curriculum are considerable, particularly with
respect to alleviating educational burden and improving student well-being. Emerging evidence suggests
that AI tools can substantially reduce academic stress and improve daily efficiency by streamlining
administrative tasks and providing immediate access to integrated information [4]. Moreover, AI-based
platforms, such as virtual simulations and smart tutoring systems, provide interactive, safe settings where
learners can enhance clinical skills and obtain instant feedback without putting patients at risk [5]. In the
field of evaluation, AI has shown effectiveness in creating clinical scenarios and exam questions, thus aiding
self-directed learning and formative assessment [6].

Despite these promising benefits, the rapid adoption of AI tools by students frequently outpaces their formal
integration into medical curricula. Although numerous students claim to utilize AI for activities like
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grammar correction, assignment creation, and idea generation, a notable disconnect persists between actual
application and technical comprehension [7]. Research indicates that while students often possess high
confidence in critically appraising AI outputs, they frequently lack a deep technical grasp of how these
algorithms function [8]. This disconnection poses important questions about information accuracy, since
LLMs can create convincing yet factually inaccurate content, referred to as hallucinations [9]. Students are
getting increasingly concerned that depending excessively on AI may impair their capacity to think critically
and make reliable clinical decisions [10].

Alongside accuracy concerns, ethical issues have also emerged as a significant area of student apprehension,
encompassing data privacy, algorithmic bias, and the potential erosion of humanistic values in medical
practice [11]. Notwithstanding these concerns, the prevailing sentiment among medical trainees remains
cautiously optimistic; students tend to regard AI as a collaborative tool rather than a replacement for clinical
reasoning, though they consistently call for structured training to navigate this evolving landscape
responsibly [12]. Notably, demographic factors may also shape AI adoption patterns, with some evidence
suggesting that male students may exhibit greater familiarity with these tools than their female
counterparts [13].

Despite the growing body of literature on AI use in medical education, studies from Georgia and the broader
post-Soviet region remain scarce, and few have examined the specific predictors of student support for
formal AI curriculum integration. The present study addresses both gaps.

Against this complex backdrop, the present study seeks to provide a detailed analysis of how these global
trends manifest within a specific local context. We carried out an extensive survey of 202 medical students
from universities in Tbilisi, Georgia, to assess the present state of AI incorporation. Utilizing a 31-item
survey, we gathered information on demographic details, particular AI usage trends, perceived educational
advantages, and the unique obstacles encountered by students. The present study therefore aims to evaluate
AI usage patterns, perceived educational benefits, associated challenges, and predictors of support for
formal AI curriculum integration among medical students in Tbilisi, Georgia, contributing to the growing
evidence base needed to guide responsible AI incorporation into medical curricula [14].

Materials And Methods
This section outlines the research methodology employed in this study, detailing the study design,
participant selection criteria, the survey instrument, and the statistical procedures utilized for data analysis.

Study design, population, and sample size
This descriptive cross-sectional study was conducted among medical students across various medical
universities in Tbilisi, Georgia, to report AI usage among medical students. Data collection took place
between May 8, 2025, and February 4, 2026. Responses accrued slowly, and the survey remained open until
at least 200 responses had been obtained. A cross-sectional design was selected to gather quantitative data
at the time of data collection to analyze patterns of students' AI usage, perceived benefits and challenges,
and students' perspectives on the perceived gains from AI use in medical education.

The study population consisted of medical students across all years of study who agreed to participate and
had access to digital devices. The survey link was circulated among medical students at medical universities
in Tbilisi, and a voluntary response sampling approach was used: any eligible student who received the link
could respond. The required sample size was calculated using the Cochran formula for estimating a
population proportion:

where Z = 1.96 (95% confidence level), P = 0.5 (assumed population proportion), and d = 0.05 (margin of
error). This yielded a required sample size of n = (1.96)² × 0.5(1 − 0.5)/(0.05)² = 384 participants.

As the study covered several universities in Tbilisi and recruitment was voluntary and online, the total
number of eligible students was unknown, so the formula for a large population was used, and a finite-
population correction could not be applied. The exact number of students who received the link could not be
determined, so a response rate could not be calculated. A total of 202 students completed the survey, which
was below the calculated target of 384. This reduces statistical power and precision; with 202 participants,
the margin of error for a proportion of 50% is approximately ±6.9% rather than the planned ±5%. All 202
responses were complete and included in the analysis.

Questionnaire development and data collection
The data were obtained using a structured, self-administered online questionnaire, which was created for
this study using Google Forms. The questionnaire contained five sections.
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Demographics: Year of Study, Gender, and Age Group

AI usage patterns: Frequency of AI tool usage, types of tools (e.g., ChatGPT, Bing Copilot), purposes of use
(studying, writing assignments, clinical learning), introduction to AI (faculty vs. peers), and confidence in
using AI.

Perceived benefits: Students’ perceptions of AI’s impact on academic performance, learning efficiency,
understanding complex topics, exam preparation, writing quality, and clinical confidence.

Challenges and concerns: Issues such as inaccuracies in AI content, over-reliance, credibility concerns,
ethical considerations, accessibility challenges, and potential effects on critical thinking, creativity, and
peer influence.

Future use and support: Students’ views on integrating AI into the curriculum and its relevance for future
medical practice.

All questions were closed-ended with predefined response options to facilitate quantitative analysis. The
questionnaire was pretested with 10 students to assess clarity and applicability, and minor adjustments
were made based on their feedback. As no substantive changes were made to the instrument following
pretesting, responses from these 10 students were retained and included in the final analytic sample of 202.
The questionnaire was not formally validated (e.g., through expert content validity assessment or reliability
testing); it was developed by the research team and refined based on pretesting feedback only. This is
acknowledged as a limitation of the study. The complete 31-item questionnaire used for data collection is
provided in the Appendix. The structure and content of the questionnaire are summarized in Table 1.

Section Content
Question
type/scale

Purpose

Demographics Year of study, gender, age group
Closed-ended
(categorical)

To describe participant characteristics
and allow stratified analysis

AI usage
patterns

Frequency of AI tool usage, types of tools, purposes of use,
source of introduction to AI, and confidence in using AI

Closed-ended
(yes/no,
categorical)

To assess students’ usage patterns,
familiarity with AI tools, and confidence
in using them

Perceived
benefits

Impact on academic performance, learning efficiency,
understanding complex topics, exam preparation, writing
quality, and clinical confidence

Closed-ended
(yes/no)

To evaluate students’ perceptions of
AI’s positive impact

Challenges
and concerns

Inaccuracies, overreliance, credibility, ethical issues,
accessibility, effects on critical thinking and creativity, and peer
pressure

Closed-ended
(yes/no)

To identify perceived limitations and
concerns associated with AI use

Future use
and support

Views on integrating AI into the curriculum and its relevance to
future medical practice

Closed-ended
(yes/no)

To gauge students’ attitudes toward
institutional adoption of AI

TABLE 1: Overview of questionnaire sections, question types, and purposes.
This table summarizes the five sections of the survey, the content covered in each section, the type of questions and response scales used, and the
purpose of each section in the study.

To effectively reach the maximum number of students, the survey was delivered as a Google Forms link
through various means, including university email, the official learning management system, and social
media messaging platforms. Participation was entirely voluntary and anonymous, with electronic informed
consent obtained at the beginning of the survey. All responses were securely stored and anonymized.

Statistical analysis
Jamovi (version 2.6.26) was used to extract, clean, and analyze the data. Categorical variables were
summarized using counts and percentages, whereas continuous variables were expressed as means and
standard deviations. Chi-square tests were used to investigate relationships between categorical variables
(e.g., frequency of AI use and gender). For comparisons of regular and non-regular AI users, Fisher’s exact
test was reported alongside the chi-square test, as some expected cell counts were below 5. Regarding the
demographic comparisons, some cells (small age groups and few non-users) also had expected counts below
5, so those chi-square results should be interpreted cautiously. Effect sizes are reported as Cramér’s V. No
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adjustment was made for multiple comparisons. Binomial logistic regression was used to examine
associations between predictors (e.g., perceived academic benefits and AI usage) and binary outcomes (e.g.,
support for curriculum integration). In the multivariable model, perceived academic benefit, confidence in AI
use, over-dependence, ethical concerns, and regular AI use were entered simultaneously. Confidence in AI
use was included because it was strongly associated with support for curriculum integration in bivariate
analysis. Odds ratios compare the “Yes” response with the “No” response for each predictor.
Multicollinearity was assessed using variance inflation factors. Linear regression was not applied, as all
outcomes were categorical. Incomplete or missing responses were excluded. Statistical significance was
considered at P < 0.05.

Ethical considerations
The study protocol was reviewed and approved by the Biomedical Research Ethics Council, School of Health
Sciences, University of Georgia, Tbilisi, Georgia (approval reference number 11-13483). All participants
provided electronic informed consent. The questionnaire was anonymous, and no personal identifiers were
collected. Data were stored securely and were available only to the research team. Participation was
voluntary, and confidentiality was maintained throughout the research study. The datasets generated and
analyzed during this study are available from the corresponding author on reasonable request.

Results
The following section presents the findings of the study. It begins with a descriptive overview of the
participant demographics, followed by an inferential analysis examining AI usage patterns, perceived
educational benefits, and associated challenges.

Descriptive and inferential analysis
Descriptive Analysis

A total of 202 participants were included in the study, with no missing data.

Participants’ ages ranged from 20 years or younger to over 30 years. The largest group was aged 21-25 years
(n = 140, 69.3%), followed by those aged 20 years or younger ( n = 51, 25.2%). Only a small proportion were
aged 26-30 years (n = 9, 4.5%) or over 30 years (n = 2, 1.0%). In summary, most respondents were young
adults in their early twenties, which reflects the typical age range of medical students.

All six academic years were represented. The largest groups were in Year 5 (n = 46, 22.8%) and Year 1 (n = 40,
19.8%), with Years 2, 3, and 4 contributing similar numbers (13.4%-18.3%). The fewest participants were
from Year 6 (n = 21, 10.4%). Overall, 89.6% of participants were in Years 1 through 5. This distribution shows
that the study population was drawn broadly across the medical program, with strong representation from
first- and fifth-year students.

The gender distribution was nearly balanced, with 113 females (55.9%) and 89 males (44.1%). This near-
equal split indicates that the perspectives of both male and female students were well represented.

Demographic characteristics of the participants are summarized in Figures 1-3.
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FIGURE 1: Distribution of AI usage among medical students by age
group (n = 202).

FIGURE 2: Distribution of AI usage among medical students by year of
study (n = 202).
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FIGURE 3: Distribution of AI usage among medical students by
gender (n = 202).

Inferential analysis
Demographics and AI Usage

Building upon the demographic profile established above, inferential statistical analyses were conducted to
identify significant patterns in AI adoption. Specifically, a chi-square test of independence was used to
examine the association between year of study and early adoption of AI tools. A statistically significant
association was observed, χ²(5, N = 202) = 95.3, P < 0.001, with a strong effect size (Cramér’s V = 0.687).
Early-year students were more likely to report having started using AI tools during their first or second year
compared with students in later years. This suggests that newer students, who may have entered medical
school during or after the wider availability of AI-based learning resources, were more inclined to integrate
these tools into their academic practices.

The relationship between gender and AI usage was also examined using a chi-square test. No significant
association was observed, χ²(1, N = 202) = 0.505, P = 0.477, with a negligible effect size (Cramér’s V = 0.050).
This indicates that AI adoption did not differ meaningfully between male and female students, suggesting
that gender was not a factor in determining the use of AI tools.

Confidence in using AI tools was analyzed across different age groups using a contingency table and the chi-
square test. For this study, confidence in AI use was defined as the self-reported ability of students to
effectively integrate AI tools into their learning or academic work without requiring substantial external
support. Reported confidence was relatively high across all groups: 37 of 51 students aged 20 or younger,
109 of 140 students aged 21-25, 6 of 9 students aged 26-30, and 1 of 2 students aged over 30 expressed
confidence. Statistical testing showed no significant association, χ²(3, N = 202) = 1.75, P = 0.626, with a very
small effect size (Cramér’s V = 0.093). These results showed that age did not play a meaningful role in
shaping students’ confidence in their ability to use AI tools.

The results of these demographic and AI usage analyses are summarized in Table 2.
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Factor Outcome Group n/N (%) χ² df P-value Cramér’s V

Year of study Early AI adoption Year 1 34/40 (85.0%) 95.3 5 <0.001 0.687

  Year 2 25/27 (92.6%)     

  Year 3 19/31 (61.3%)     

  Year 4 8/37 (21.6%)     

  Year 5 7/46 (15.2%)     

  Year 6 0/21 (0.0%)     

Gender AI usage Male 84/89 (94.4%) 0.505 1 0.477 0.050

  Female 109/113 (96.5%)     

Age group Confidence in AI use <20 37/51 (72.5%) 1.75 3 0.626 0.093

  21-25 109/140 (77.9%)     

  26-30 6/9 (66.7%)     

  >30 1/2 (50.0%)     

TABLE 2: Associations of year of study, gender, and age group with early AI adoption, AI use, and
confidence in AI use.
Values are presented as n/N (%), where n represents the number of participants reporting the specified AI-related outcome, and N represents the total
number of participants in the corresponding demographic group. χ² = chi-square statistic; df = degrees of freedom; V = Cramér’s V effect size; <20 = 20
years or younger. Some cells in the gender and age comparisons had expected counts below 5; chi-square results for these comparisons should be
interpreted cautiously. All analyses included 202 participants (N = 202). Statistical significance was considered at P < 0.05.

AI usage and perceived benefits
Regular AI usage was significantly associated with students’ perception of improved academic performance.
Of the students reporting using AI at least once per week, 163 of 175 (93.1%) indicated that AI enhanced
their academic performance, compared with 17 of 27 (63.0%) of those who did not use AI regularly. A chi-
square test confirmed this association: χ²(1, N = 202) = 22.0, P < 0.001; Fisher’s exact test, P < 0.001, with a
moderate effect size (Cramér’s V = 0.330). The results showed that students who consistently incorporated
AI tools into their learning were more likely to view them as beneficial for their overall academic success.

Regular AI use was also strongly linked to students’ perceptions of improved exam preparation. Among
regular users, 167 of 175 (95.4%) reported that AI supported their exam preparation, compared with 15 of 27
(55.6%) of non-regular users. This association was statistically significant, χ²(1, N = 202) = 41.7, P < 0.001;
Fisher’s exact test, P < 0.001, with a moderate-to-strong effect size (Cramér’s V = 0.454). In other words,
frequent AI users were substantially more likely to believe that AI tools gave them an advantage when
preparing for exams.

Similarly, regular AI use was significantly associated with perceived improvements in study efficiency.
Among regular users, 163 of 175 (93.1%) reported that AI improved their study efficiency, compared with 18
of 27 (66.7%) non-regular users. This association was statistically significant (χ²(1, N = 202) = 17.6, P <
0.001; Fisher’s exact test, P < 0.001), with a moderate effect size (Cramér’s V = 0.295). These findings
indicate that students who used AI tools regularly were more likely to perceive a positive impact on their
study efficiency.

Associations between regular AI usage and perceived academic benefits are shown in Table 3.
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Outcome Regular users, n (%) Non-regular users, n (%) χ² P (χ²) P (Fisher) Effect size (V)

Academic performance 163/175 (93.1) 17/27 (63.0) 22.0 <0.001 <0.001 0.330

Exam preparation 167/175 (95.4) 15/27 (55.6) 41.7 <0.001 <0.001 0.454

Study efficiency 163/175 (93.1) 18/27 (66.7) 17.6 <0.001 <0.001 0.295

TABLE 3: Association between regular AI use and perceived academic outcomes among medical
students (N = 202).
Values are presented as n/N (%). Regular users were defined as students who reported using AI tools at least once per week, while non-regular users
used AI tools less frequently. The denominator was 175 regular users and 27 non-regular users for each outcome. The smallest expected cell count was
below 5 for all three outcomes, so Fisher’s exact test was also computed. Cramér’s V was used as the effect-size measure. P < 0.05 was considered
statistically significant.

AI usage and challenges
The relationship between students who use AI regularly and perceived dependency was examined. Among
regular users, 76 of 175 (43.4%) reported feeling dependent on AI, compared with 6 of 27 (22.2%) of non-
regular users. This difference was statistically significant, χ²(1, N = 202) = 4.36, P = 0.037, with a weak effect
size (Cramér’s V = 0.147). Regular users were more likely to report a sense of dependency on AI tools,
although this association was borderline (Fisher’s exact test, P = 0.056) and the effect size was weak.

The frequency of encountering inaccuracies in AI-generated content was also compared between regular and
non-regular users. Among regular users, 143 of 175 (81.7%) reported encountering inaccuracies, compared
with 21 of 27 (77.8%) non-regular users. This difference was not statistically significant (χ²(1, N = 202) =
0.237, P = 0.626), and the effect size was negligible (Cramér’s V = 0.034). These results indicate that reported
encounters with AI inaccuracies were common in both groups, with no statistically significant association
with usage frequency.

Credibility concerns were widespread among both groups of students. Among regular users, 137 of 175
(78.3%) expressed concerns, compared with 22 of 27 (81.5%) of non-regular users. The association was not
statistically significant, χ²(1, N = 202) = 0.143, P = 0.706, with a negligible effect size (Cramér’s V = 0.027).
These findings show that concern about the trustworthiness of AI tools was common regardless of usage
frequency.

Ethical concerns were more prevalent among regular users (153 of 175; 87.4%) than non-regular users (19 of
27; 70.4%). This difference was statistically significant (χ²(1, N = 202) = 5.38, P = 0.020; Fisher’s exact test, P
= 0.037), with a small effect size (Cramér’s V = 0.163). Regular users were more likely to report concern about
the ethical risks of AI use, although most students in both groups did.

Associations between AI usage and perceived challenges are presented in Table 4.

Outcome Regular users, n (%) Non-regular users, n (%) χ² P (χ²) P (Fisher) Effect size (V)

Dependency on AI 76/175 (43.4) 6/27 (22.2) 4.36 0.037 0.056 0.147

Inaccuracy encountered 143/175 (81.7) 21/27 (77.8) 0.237 0.626 0.603 0.034

Credibility concerns 137/175 (78.3) 22/27 (81.5) 0.143 0.706 0.806 0.027

Ethical concerns 153/175 (87.4) 19/27 (70.4) 5.38 0.020 0.037 0.163

TABLE 4: Association between regular AI use and perceived challenges.
Regular users were defined as students using AI tools at least once per week; non-regular users were those using AI tools less than once per week.
Values are presented as n/N (%), with 175 regular and 27 non-regular users for each outcome. Differences were tested with the chi-square (χ²) test, with
Fisher’s exact test shown for comparison. Fisher’s exact test was required for ethical concerns, where one expected cell count was below 5 (4.0). For the
other outcomes, all expected cell counts were 5 or above. V = Cramér’s V (effect size). P < 0.05 was considered statistically significant.

Benefits and support for curriculum integration
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Support for integrating AI into the medical curriculum was significantly associated with perceived academic
benefits. Among students who believed AI improves academic performance, 130 of 180 (72.2%) supported
curriculum integration, compared with 9 of 22 (40.9%) of those who did not perceive such benefits. This
difference was statistically significant, χ²(1, N = 202) = 8.96, P = 0.003, with a small-to-moderate effect size
(Cramér’s V = 0.211). This indicates that students who view AI as academically useful are notably more likely
to support its inclusion in the curriculum.

Confidence in AI use also played a role. Among confident users, 116 of 153 (75.8%) favored curriculum
integration, compared with 23 of 49 (46.9%) of less confident users. This association was statistically
significant, χ²(1, N = 202) = 14.4, P < 0.001, with a small-to-moderate effect size (Cramér’s V = 0.267). These
findings indicate that higher confidence in using AI is strongly linked with greater support for its integration
into medical education.

The year of study was examined in relation to support for integrating AI into the medical curriculum.
Overall support was high across all years, with Year 2 students (23/27, 85.2%) and Year 5 students (34/46,
73.9%) showing comparatively strong endorsement. However, the association between year of study and
support for curriculum integration did not differ significantly across academic years (χ²(5, N = 202) = 8.71, P
= 0.121; Cramér’s V = 0.208). These findings suggest that differences in support across academic years were
not statistically significant. The results of these chi-square analyses are summarized in Table 5.

Factor Group Support for AI integration, n/N (%) χ² df P-value Cramér’s V

Perceived academic benefits Yes 130/180 (72.2%) 8.96 1 0.003 0.211

 No 9/22 (40.9%)     

Confidence in AI use Yes 116/153 (75.8%) 14.4 1 <0.001 0.267

 No 23/49 (46.9%)     

Year of study Year 1 22/40 (55.0%) 8.71 5 0.121 0.208

 Year 2 23/27 (85.2%)     

 Year 3 23/31 (74.2%)     

 Year 4 23/37 (62.2%)     

 Year 5 34/46 (73.9%)     

 Year 6 14/21 (66.7%)     

TABLE 5: Chi-square analysis of factors associated with support for AI integration into the
medical curriculum.
Values are presented as n/N (%), where n represents the number of students supporting AI integration, and N represents the total number of students in
each comparison group. χ² = chi-square statistic; df = degrees of freedom; P = P-value; V = Cramér’s V (effect size). All analyses included 202 participants
(N = 202). Statistical significance was considered at P < 0.05.

A binomial logistic regression analysis was performed to assess whether perceived academic benefits,
confidence in AI use, concern about excessive reliance, ethical concerns, and regular AI use were associated
with students’ support for incorporating AI into the medical curriculum. The model was statistically
significant (χ²(5, N = 202) = 19.8, P = 0.001) but accounted for a modest portion of the variance (Nagelkerke
R² = 0.131).

Of the five factors examined, only confidence in AI use was significantly associated with support for
curriculum integration: confident students had approximately three times the odds of supporting
integration (adjusted odds ratio (AOR) = 3.16, 95% CI = 1.51-6.62, P = 0.002). Perceived academic benefit was
significantly associated with support in the unadjusted analysis (OR = 3.76, 95% CI = 1.51-9.33, P = 0.004)
but not after adjustment (AOR = 2.83, 95% CI = 0.99-8.15, P = 0.053). Concerns about becoming excessively
reliant on AI (P = 0.214), ethical concerns (P = 0.991), and regular AI use (P = 0.169) were not significantly
associated with support. The CIs were wide, indicating imprecise estimates, likely because some comparison
groups were small. The full results are shown in Table 6. Variance inflation factors for all predictors were
below 1.3, indicating no problematic collinearity.
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Predictor Unadjusted OR (95% CI) P AOR (95% CI) P

Perceived academic benefit 3.76 (1.51-9.33) 0.004 2.83 (0.99-8.15) 0.053

Confidence in AI use 3.54 (1.81-6.94) <0.001 3.16 (1.51-6.62) 0.002

Over-dependence 1.56 (0.84-2.91) 0.159 1.52 (0.79-2.94) 0.214

Ethical concerns 1.12 (0.49-2.56) 0.783 1.01 (0.41-2.47) 0.991

Regular AI use 1.12 (0.47-2.65) 0.796 0.48 (0.16-1.37) 0.169

TABLE 6: Unadjusted and adjusted logistic regression analyses examining factors associated
with AI inclusion in the curriculum.
The outcome was support for AI curriculum integration (Yes vs. No), and the model estimated the odds of answering “Yes.” Perceived academic benefit,
confidence in AI use, over-dependence, ethical concerns, and regular AI use were entered as binary categorical predictors, with “No” as the reference
category for each. ORs and AORs therefore represent the odds of supporting curriculum integration among students answering “Yes” to the predictor
compared with those answering “No.” Unadjusted ORs were obtained from separate bivariate logistic regression analyses, and AORs from a multivariable
model including all five predictors simultaneously. The analytical sample consisted of 202 participants. The overall model was statistically significant (χ²(5)
= 19.8, P = 0.001), with a McFadden R² of 0.079, a Nagelkerke R² of 0.131, a deviance of 231, and an AIC of 243. Statistical significance was considered
at P < 0.05.

OR, odds ratio; AOR, adjusted odds ratio; CI, confidence interval; AIC, Akaike information criterion

Discussion
The primary objective of this study was to evaluate AI usage patterns, perceived educational benefits,
associated challenges, and predictors of support for formal AI curriculum integration among medical
students in Tbilisi, Georgia. In alignment with this objective, the results indicate that early-year students
were significantly more likely to report having started using AI tools in their first or second year, which may
partly reflect when AI tools became widely available. This finding is consistent with Elhassan et al., who
found that junior medical students were more likely to adopt AI than seniors [13].

Confidence in using AI technologies was associated with support for curriculum integration (75.8% of
confident students vs. 46.9% of less confident students). Students who reported higher levels of confidence
were more likely to support the formal integration of AI, suggesting that self-efficacy may be relevant to
attitudes toward AI in medical education. Laupichler et al. observed similar findings, revealing that
students’ AI literacy and confidence were associated with their involvement and perceived effectiveness of
AI-assisted learning [8].

Consistent use of AI tools was also associated with improved perceptions of academic success and exam
preparation. Students who utilized AI tools regularly were more likely to report perceived improvements in
their academic work. Intervention studies, such as that of Fazlollahi et al., have found that AI-assisted
tutoring can increase learning performance in simulated clinical tasks [5]; however, our cross-sectional data
capture perceptions only and cannot provide evidence for improved performance. Regular AI use was also
statistically associated with a greater sense of dependency (43.4% vs. 22.2%; P = 0.037; Fisher’s exact test, P
= 0.056), but the association was borderline, and the effect size was weak (Cramér’s V = 0.147), so it should
be interpreted cautiously.

Despite the apparent benefits, trustworthiness and ethical issues were shared by all student groups.
Regardless of their confidence or frequency of use, the majority of students were skeptical of the accuracy
and reliability of AI-generated material. These concerns are consistent with those raised by Hallquist et al.,
who found that ethical and dependability concerns remain important hurdles to AI adoption in medical
education [15]. Interestingly, while ethical concerns were higher among regular users (87.4% vs. 70.4%), the
effect size was small, which may imply that experience with AI raises awareness of ethical difficulties
without discouraging use.

Students’ perceptions of academic benefits were associated with their support for incorporating AI into the
medical curriculum. Students who believed AI improved learning outcomes were substantially more likely to
support the formal integration of AI learning methods. This is consistent with Li and Qin, who underlined
that perceived utility is a crucial factor of students’ support for AI-focused curriculum components [2].
Confident AI users were more inclined to advocate for curriculum inclusion, suggesting that self-efficacy
may be relevant to attitudes toward educational innovation. However, in the multivariable model, this
association did not remain significant after adjustment for confidence and other predictors (AOR = 2.83, P =
0.053), suggesting that the relationship between perceived benefit and curricular support may be partially
explained by confidence in AI use.
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In the multivariable logistic regression, confidence in using AI was the only factor significantly associated
with support for curriculum integration. Perceived academic benefit, which was significant in the
unadjusted analysis, did not remain significant after adjustment (AOR = 2.83, 95% CI = 0.99-8.15, P = 0.053).
Because confidence and perceived benefit may be related, their associations with support may overlap.
Concern about over-reliance, ethical concerns, and regular AI use were not significantly associated with
support. The estimates were imprecise, as shown by the wide confidence intervals, and the model explained
a modest share of the variance (Nagelkerke R² = 0.131), so the findings should be interpreted cautiously.

Overall, these findings suggest that educators seeking to include AI in the curriculum may wish to build
students’ confidence through hands-on experience, communicate its perceived learning benefits, and
address ethical and credibility concerns through structured training. Future research should look at the
long-term effects of AI integration on academic performance and professional competencies, as well as
faculty opinions on curriculum design.

The study’s limitations include its cross-sectional design, which makes it impossible to conclude causality,
and its dependence on self-reported data, which could be skewed by social desirability. Additionally, as
participation was voluntary and online, respondents may differ systematically from non-respondents,
introducing potential selection bias. The observed associations may also work in the opposite direction, as
students who find AI useful may be more likely to use it regularly. Furthermore, although the study included
students from various medical schools in Tbilisi, Georgia, differences in curriculum and institutional
resources may limit the findings’ applicability. The university of each respondent was not recorded, so
differences between institutions could not be examined. Additionally, the sample size of 202 was smaller
than the calculated target of 384, which reduces the precision of the estimates, as reflected in the wide
confidence intervals. Most questionnaire items were dichotomous (Yes/No), which is a simple measure of
complex perceptions, and the main finding rests on a single Yes/No question; future studies should consider
using rating scales. Some comparisons involved small groups, as only 27 students did not use AI regularly,
and some demographic comparisons involved sparse cells, so chi-square estimates for them may be
imprecise. In addition, multiple tests were performed without adjustment, so results close to the
significance threshold should be interpreted with caution. The study also measured perceptions rather than
actual academic performance. The study was not designed around a formal theoretical framework, such as a
technology acceptance model, which future studies could use to anchor their hypotheses. Finally, the
questionnaire was not formally validated before use, which may affect the reliability of the findings.

Conclusions
This study demonstrates that medical students’ perceptions of AI tools are mostly associated with their level
of confidence in utilizing them and the benefits they perceive for their learning. Students in the early years
of medical school were more likely to report having started using AI in their first or second year, and regular
users were more likely to report that AI supported their academic performance, exam preparation, and study
efficiency. Conversely, many students expressed worries about the accuracy, credibility, and ethical usage of
AI, emphasizing the importance of clear direction and sufficient training.

Students’ support for integrating AI into the curriculum was associated mainly with their confidence in
using AI tools and, in unadjusted analyses, with the benefits they perceived, rather than with how frequently
they used the tools or their concerns about overreliance. These findings suggest that medical educators may
wish to provide hands-on, structured training to build students’ confidence, communicate the perceived
learning benefits, and address ethical concerns and the limitations of AI-generated information. Such
training could help teach students to critically evaluate AI-generated responses and verify their accuracy
against reliable sources. Future research could investigate how AI affects students over time, including its
impact on academic performance, clinical skills, professional competence, and how faculty perceive its
position in the curriculum.

Appendices
Appendix: Complete study questionnaire
Questionnaire: Use of Artificial Intelligence Among Medical Students in Tbilisi, Georgia: Perceived
Advantages and Challenges

Participant Introduction

Dear Student,

We are conducting a research study titled “Impact of AI Usage on Medical Students at Georgia Medical
College: A Study of Advantages and Challenges.” This study aims to explore how medical students use
artificial intelligence (AI) tools in academic and clinical training, the benefits they gain, and the challenges
they face.

Participation is voluntary and anonymous. Your input will support better integration of AI into medical
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education.

Thank you for your time.

Note: this is the title shown to participants when the questionnaire was administered. The study title was
subsequently revised to “Use of Artificial Intelligence Among Medical Students in Tbilisi, Georgia: Perceived
Advantages and Challenges" and the study setting was multi-center, covering universities in Tbilisi, Georgia.

Demographic Information

1. What is your year of study?

� Year 1
� Year 2
� Year 3
� Year 4
� Year 5

� Year 6

2. Gender:

� Male
� Female
� Other
� Prefer not to say

3. Age Group:

� <20
� 21-25
� 26-30
� >30

Note: the response option “<20” was intended to mean 20 years or younger.

Section A: AI Usage Patterns

4. Have you used AI tools in your medical studies?

� Yes
� No

5. Do you use AI tools regularly (at least once a week)?

� Yes
� No

6. Do you use ChatGPT, Bing Copilot, or other AI-based educational tools?

� Yes
� No

7. Have you used AI tools for studying, writing assignments, or clinical learning?

� Yes
� No

8. Did you start using AI tools in your first or second year?

� Yes
� No

9. Were you introduced to AI tools by faculty or peers?
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� Yes
� No

10. Do you use AI tools both during lectures and outside of class?

� Yes
� No

11. Are you confident in using AI tools for academic purposes?

� Yes
� No

Section B: Perceived Benefits

12. Do you believe AI tools improve your academic performance?

� Yes
� No

13. Do AI tools help you understand complex topics better?

� Yes
� No

14. Do AI tools support your self-directed learning?

� Yes
� No

15. Do AI tools improve your studying efficiency?

� Yes
� No

16. Do AI tools help you prepare better for exams?

� Yes
� No

17. Do AI tools improve the quality of your writing and communication?

� Yes
� No

18. Do AI tools increase your confidence during clinical discussions?

� Yes
� No

Section C: Challenges and Concerns

19. Have you encountered inaccurate information when using AI tools?

� Yes
� No

20. Do you feel that you depend too much on AI tools?

� Yes
� No

21. Are you concerned about the credibility of AI-generated information?

� Yes
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� No

22. Do you think AI usage could create ethical problems such as plagiarism?

� Yes
� No

23. Have you ever faced difficulties accessing AI tools?

� Yes
� No

24. Are you confident in verifying AI-generated content for accuracy?

� Yes
� No

25. Do you think AI usage affects your clinical reasoning or critical thinking?

� Positively
� Negatively
� No effect
� Not sure

26. Have you ever submitted AI-generated content without reviewing or editing it?

� Yes
� No

27. Are you worried that AI usage might reduce your creativity or original thinking?

� Yes
� No

28. Do you feel peer pressure to use AI tools?

� Yes
� No

Section D: Future Use and Support

29. Should AI tools be officially integrated into the medical school curriculum?

� Yes
� No

30. Would you feel more motivated to use AI tools if recommended by professors?

� Yes
� No

31. Do you believe AI will be essential for the future of medical practice?

� Yes
� No

Thank you for your participation!
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