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This research aims to examine the relationship between scientific research skills and
attitudes towards artificial intelligence among residents in surgical medicine
departments, considering gender and seniority. A quantitative research approach with
a comparative correlational survey model was adopted; data was collected via online
questionnaires from 127 surgical residents in training and research hospitals and
university public hospitals in Ankara, Konya, and izmir provinces. The findings
revealed that participants' scientific research skills were at a moderate level, while their
attitudes towards artificial intelligence were at a high level. Male participants showed
significantly higher scientific research skills compared to their female peers, while no
gender-based difference was found in attitudes towards artificial intelligence. As
seniority increased, scientific research skills also increased significantly; however,
attitudes towards artificial intelligence did not change with seniority. Regression
analysis showed that attitudes towards artificial intelligence did not significantly
predict scientific research skills. Based on these results, it is recommended to
strengthen research methodology training in the early stages of specialist training, to
investigate the causes of gender inequality using qualitative methods, to integrate
artificial intelligence tools into the curriculum, and to expand the study to include a

Scientific research skills wider sample and different disciplines.
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Introduction

Medical specialization training constitutes the most critical link in postgraduate medical education, and at this
stage, doctors are expected to develop both their clinical decision-making skills and their scientific thinking
capacity (Mokhtari et al., 2024). Acquiring research skills in this process is of great importance not only for
individual professional development but also for the dissemination of evidence-based practices for public health
(Aneese et al., 2019). Doctors with high research competence are observed to adopt a more systematic and critical
approach in clinical decision-making processes (Mohr et al., 2015). Accordingly, many medical faculties and
specialization training programs are integrating medical education and scientific research components into their
curricula (Livinti et al., 2021). Therefore, the role of research skills in the specialization training process and how
these skills can be developed are increasingly being studied in the medical education literature (Wood et al., 2018;

Woo et al., 2024).

In today's healthcare environment, where digital transformation is accelerating, artificial intelligence technologies
have become an integral part of medical research and practice (Charow et al., 2021; Tolentino et al., 2024). Al
has the potential to fundamentally transform healthcare services through the opportunities it offers in areas such
as medical image analysis, clinical decision support systems, and big data processing (Lee et al., 2021). In this
context, research on Al literacy and attitudes towards these technologies among surgical residents is increasing
internationally (Mousavi Baigi et al., 2023; Rjoop et al., 2025). The relevant literature emphasizes that attitudes
towards Al may differ according to professional training level, specialization area, and individual research
experience (Heinrichs et al., 2025; AlZaabi et al., 2023). In this context, preparing medical education for the
integration of artificial intelligence is directly related not only to raising technological awareness but also to
reinforcing critical thinking and research skills (Civaner et al., 2022). Therefore, revealing the relationship

between attitudes towards artificial intelligence and research skills is important for medical education policies.

Problem Statement

The inadequacy of research skills among surgical residents is considered one of the most significant problems in
postgraduate medical education (Mokhtari et al., 2024). It is known that the vast majority of these students feel
inadequate in research methodology, statistics, and scientific writing, while clinical intensity significantly restricts
the time allocated to research (Carter et al., 2019). In addition to this problem, research self-efficacy is also seen
as a determining factor. Relevant studies show that students with low research self-efficacy have significantly
more limited scientific productivity (Livinti et al., 2021; Nyinge et al., 2024; Woo et al., 2024). However, it is
observed that not only individual competencies but also institutional research culture and mentor support directly
shape the research behavior of residents (Mohr et al., 2015). In this context, identifying deficiencies in research
skills is a necessary first step for effectively restructuring educational programs (Ozcan & Polat, 2023; Wood et
al., 2018). Therefore, determining the research skills profile of surgical residents based on multidimensional

measurements fills an important gap in this field.

It has been observed that surgical residents can simultaneously perceive artificial intelligence as both a potential
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workforce threat and a tool that increases clinical efficiency (Pawelczyk et al., 2024; St John et al., 2024).
However, it is seen that whether these students are ready to use artificial intelligence tools has not been sufficiently
investigated, and most of the existing studies are limited to medical school students (AlZaabi et al., 2023; AlZaabi
& Masters, 2025; Vosoughmatin, 2025). The relevant literature emphasizes that doctors' attitudes are decisive in
the adoption of clinical decision support systems and Al-based diagnostic tools, and that these attitudes are directly
linked to professional experience and education (Civaner et al., 2022; Khairat et al., 2018; Kouri et al., 2022). In
this context, the relational pattern between attitudes towards artificial intelligence and research skills has not been

systematically examined specifically within the context of medical specialization training.

The Gap in the Literature and the Importance of the Research

When examining research in medical education, it is observed that studies addressing research skills and attitudes
towards artificial intelligence separately occupy a significant portion of the literature. However, studies that
examine these two phenomena together on a relational basis, specifically in the context of residents in surgical
medicine departments, remain limited (Mousavi Baigi et al., 2023; Tolentino et al., 2024). While a significant
portion of studies focusing on attitudes towards artificial intelligence have been conducted with medical students,
nursing students, or general practitioners, findings reflecting the unique dynamics of residency training remain
quite limited (Abou Hashish & Alnajjar, 2024; Allam et al., 2024; Pinto Dos Santos et al., 2019). Furthermore,
the vast majority of studies on research skills have focused on measurement tools and program evaluation, leaving
the question of how research skills relate to individual attitudes in the background (Livinti et al., 2021; Wood et
al., 2018). In this context, efforts to close this gap constitute a critical contribution to both medical education

policies and discussions on the integration of artificial intelligence.

In the specific case of Turkey, the effective integration of artificial intelligence into medical specialty training
depends on concretely measuring students' current attitudes and readiness levels (Civaner et al., 2022). In this
regard, revealing the relationship between research skills and attitudes towards artificial intelligence will provide
a valuable data source for educational planners, showing which student groups can benefit most from Al training
and how this training can be personalized. Indeed, understanding the interaction between professional competence
and attitudes towards technology adoption is crucial for developing digital transformation strategies for healthcare
professionals. Investigating the moderating roles of sociodemographic variables such as specialty area, years of
education, and gender on this relationship will increase the generalizability and explanatory power of the findings
(Pawelczyk et al., 2024). In this context, the study is expected to create a unique knowledge base that will lay the

groundwork for a holistic educational approach for surgical residents.

Research Skills in Medical Specialty Training

Research skills encompass complementary sub-competencies such as critically reading and evaluating scientific
literature, formulating research questions, selecting appropriate methodologies, data analysis, and scientific
writing (Aneese et al., 2019). Systematic reviews and meta-analyses have shown that evidence-based medicine

components integrated into the curricula of residency programs significantly improve the research competencies
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of resident doctors (Wood et al., 2018; Mohr et al., 2015). However, the relevant literature emphasizes that
research skills should be reinforced not only through theoretical training but also through active research
participation and mentorship support (Carter et al., 2019). Therefore, research skills should be positioned not only
as a curriculum element in the design of residency training but also as an integral part of professional identity
development (Aneese et al., 2019; Mokhtari et al., 2024). For this reason, adopting a systematic program approach

in acquiring research skills is a decisive factor in terms of the quality of education.

The concept of research self-efficacy expresses an individual's belief in their ability to successfully complete
research processes and is considered a strong predictor of research behavior (Livinti et al., 2021). In this context,
studies conducted on doctoral students and researchers in the health sciences consistently show a positive and
significant relationship between research self-efficacy and research productivity (Woo et al., 2024). Similarly, it
is observed that individuals with low research self-efficacy among surgical residents avoid participation in
research activities and lag behind in scientific production (Mokhtari et al., 2024). Accordingly, providing
structured experiences in residency training programs aimed at increasing research self-efficacy will also
positively support the academic identity development of individuals (Carter et al., 2019). In this context, the
quality of the research training environment, the quality of the student-advisor relationship, and positive feedback

loops also stand out as effective variables in strengthening self-efficacy (Livinti et al., 2021).

When evaluating the attitudes and challenges of surgical residents towards research, it is observed that students
understand the importance of research for their professional development, but they face structural obstacles such
as time constraints, inadequate methodological preparation, and lack of mentor support (Aneese et al., 2019). In
this context, it is understood that residents, especially those working in intensive clinical rotations, may neglect
their research responsibilities, and academic motivation shows significant differences depending on the semester
and specialty area (Carter et al., 2019; Wood et al., 2018). It is thought that restructuring evidence-based medical
education plays a critical role in overcoming these difficulties; in particular, the inclusion of supervised clinical
research experiences and statistical applications in the curriculum has been observed to yield positive results
(Mohr et al., 2015). Studies report that student participation and publication output significantly increase in models
where research skills are taught in an integrated manner with clinical practice (Carter et al., 2019). Therefore, it
is crucial to consider research skills not merely as a specialization requirement, but as the foundation of a learning

culture that a physician will maintain throughout their entire professional life.

Integration of Artificial Intelligence Technologies into Medical Education and Research

The integration of artificial intelligence into medical education has gained importance in recent years, and many
medical schools and specialty programs are beginning to include Al literacy in their curricula (Lee et al., 2021;
Paranjape et al., 2019). Research shows that consensus frameworks are being developed for the inclusion of Al
competencies in medical curricula; these frameworks are seen to encompass data literacy, algorithmic thinking,
and Al ethics as key components (Ang, 2025; Caligkan et al., 2022). When examining the integration of Al into
medical research processes, it is seen that this technology is beginning to be used in a wide range of applications,

from literature review and data analysis to image interpretation and clinical decision support systems (Michel et
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al., 2021; Fischer et al., 2023).

When evaluating the factors influencing the adoption of clinical decision support systems and machine learning-
based diagnostic tools in healthcare, it is understood that users' level of knowledge and attitudes towards
technology play a decisive role (Khairat et al., 2018; Kouri et al., 2022). In this context, the integration of artificial
intelligence tools into research processes is directly related not only to the technical infrastructure but also to the
researchers' readiness level for these tools (Pumplun et al., 2021; AlZaabi & Masters, 2025). Various qualitative
studies report that professional training level, area of expertise, and institutional incentive mechanisms are
effective in the adoption of Al-supported research tools (Fischer et al., 2023; Pumplun et al., 2021). Furthermore,
it is observed that this integration brings with it ethical, confidentiality, and accountability dimensions, and these
concerns can negatively affect the adoption of artificial intelligence, especially in clinical applications (Caligkan
et al., 2022; Michel et al., 2021). Accordingly, it is believed that surgical residents who can successfully integrate
artificial intelligence into their research processes can gain significant advantages in terms of both their scientific

productivity and critical thinking skills.

Attitudes and Usage Trends of Artificial Intelligence Among Doctors Undergoing
Specialty Training

Attitudes towards artificial intelligence among healthcare professionals and medical students have been
extensively studied in different countries and specialties in recent years (Mousavi Baigi et al., 2023; Lambert et
al., 2023). Findings from these studies reveal that, in general, attitudes towards Al are moderately positive;
however, concerns, uncertainty, and ethical anxieties also play a significant role (Pinto Dos Santos et al., 2019).
Multicenter studies conducted with medical students and resident doctors show that while there is a widespread
belief that Al can contribute to diagnostic and treatment processes, concerns about potential threats to professional
roles cannot be ignored (Rjoop et al., 2025; Sit et al., 2020). In this context, it is noteworthy that attitudes differ
according to specialty; Al applications in fields such as radiology and surgery show both positive and negative
attitudes more sharply (Pawelczyk et al., 2024). Similarly, relevant studies consistently report that individuals
who have received Al training adopt more positive and knowledge-based attitudes toward this technology
(AlZaabi et al., 2023; Heinrichs et al., 2025; Stewart et al., 2023). Therefore, it is considered that attitudes toward

Al are not a fixed individual characteristic but can be shaped through intervention and experience.

When Al usage trends are examined, it is seen that the speed at which healthcare professionals adopt these
technologies is determined by a complex interaction of individual, institutional, and systemic factors (Lambert et
al., 2023). At the individual level, Al literacy, technological self-efficacy, and risk perception can be said to have
a decisive impact on the tendency to use them (Baumgartner et al., 2022). At the institutional level, it is observed
that technical infrastructure, peer support, and managerial incentive mechanisms facilitate the adoption process
(Wang et al., 2024). However, several mixed methods studies highlight that a lack of trust and concerns about
transparency negatively impact doctors' willingness to use clinical decision support systems (Khairat et al., 2018;
Pumplun et al., 2021). On the other hand, it is observed that increased awareness of artificial intelligence alone

does not translate into a positive attitude towards its use; practical experience and critical evaluation skills must
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also be acquired (Ziapour et al., 2025). In this context, relating artificial intelligence usage trends to the level of
professional development raises a research question that has both descriptive and predictive value for educators

(Heinrichs et al., 2025).

The Relationship Between Research Skills and Attitudes Towards Technology

Research suggests that professionals with high research self-efficacy are more open to new tools and
methodologies, and therefore more inclined to integrate innovative technologies such as artificial intelligence into
their research processes (Kouri et al., 2022; Livinti et al., 2021; Woo et al., 2024). In this context, it can be said
that a researcher who has acquired critical thinking and evidence evaluation skills can also more accurately assess
the limitations of artificial intelligence algorithms. Supporting this relationship, conceptual frameworks
emphasize that digital health literacy includes cognitive and practical components that overlap with research skills
(Abou Hashish & Alnajjar, 2024; Baumgartner et al., 2022). However, empirical evidence regarding the direction
and strength of the relational pattern between the two variables remains quite limited (Ziapour et al., 2025). While
examining technology adoption patterns reveals that perceived usefulness and ease of use play a decisive role in
influencing attitudes and behavioral intentions, professional competence level appears to have a moderating
function in this relationship (Khairat et al., 2018). In this context, it can be said that individuals with high research
skills will have a more qualitative understanding of the nature of integration through their subjective assessment
of whether artificial intelligence contributes to research processes. Similarly, it is stated that residents who learn
to use Al tools as a component of evidence-based medical education achieve positive gains in terms of both
research productivity and attitude towards technology (AlZaabi & Masters, 2025; Tolentino et al., 2024). It should
also be considered that the relationship between research skills and attitudes towards artificial intelligence may
be shaped by factors such as sociodemographic variables, institutional context, and area of expertise (Allam et al.,
2024; Ang, 2025; Livinti et al., 2021). Accordingly, establishing multivariate models that consider the relationship
between the two variables, along with possible moderator and mediator effects, will enable a more detailed
understanding of causal mechanisms. In this context, the research aims to make a meaningful and original
contribution to the field by quantitatively examining the relationship between research skills and attitudes towards

artificial intelligence, specifically among surgical residents.

The aim of this research is to determine the relationship between the scientific research skills and attitudes towards
artificial intelligence of residents in surgical medicine departments, in terms of certain variables. Based on this
general aim, the following questions were investigated:
1. What is the level of scientific research skills and attitudes towards artificial intelligence among residents
in surgical medicine departments?
2. Do the scientific research skills and attitudes towards artificial intelligence of residents in surgical medicine
departments differ according to their gender?
3. Do the scientific research skills and attitudes towards artificial intelligence of residents in surgical medicine
departments differ according to their seniority in the specialty?
4. Do the attitudes towards artificial intelligence of residents in surgical medicine departments predict their

scientific research skills?
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Method
Research Model

This study was conducted using a comparative correlational survey model within a quantitative research approach.
This type of research aims to identify relationships between variables (Karasar, 2005). In other words, a model
that aims to measure the relationships between two or more variables and determine cause-and-effect relationships
between these variables is defined as a correlational survey model (Johnson & Christensen, 2008). In a survey
model, the tendencies, attitudes, and opinions of a sample selected from a population are described quantitatively
and numerically (Creswell & Creswell, 2017). Therefore, in such studies, the relationships between variables are
also expressed numerically. In this study, the scientific research skills and attitudes towards artificial intelligence

of surgical residents were examined relationally in terms of gender and seniority variables.

Research Group

This study, which assesses the scientific research skills and attitudes towards artificial intelligence of surgical
residents, was conducted through a literature review followed by a comprehensive, relational and complementary
research. The study was carried out in Ankara, Konya, and Izmir provinces of Turkey, at training and research
hospitals and university public hospitals providing medical specialty training in surgical branches. Purposive
sampling was employed. Inclusion criteria were being in the surgical specialty training process and voluntary

participation. The demographic distribution of the research group is presented in Table 1.

Table 1. Demographic Distribution of Participants

Variables Options Frequency Percent
Gender Female 56 44.1
Male 71 55.9
Branch General Surgery 35 27.6
Gynecology 32 25.2
Cardiovascular Surgery 19 15.0
Ear-Nose-Throat Surgery 9 7.1
Orthopedics and Traumatology 9 7.1
Other 23 18.1
Specialist Training Seniority 1 Year 32 25.2
2 Years 30 23.6
3 Years 31 24.4
4-5 Years 34 26.8
Total 127 100.0
Age Mean 29.13
St. Dev. 3.26

Data was collected from surgical residents in surgical branches at public and university hospitals, primarily via
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the "Google Forms" application. The forms were distributed to participants through WhatsApp groups and
individual communication, and 133 participants voluntarily completed the forms. However, 6 questionnaires were

excluded from the study due to incomplete information, resulting in a total of 127 participants.

Data Collection Tools

Survey data was used to collect research data. The survey form contains a total of 45 items. The first section
contains 5 demographic survey items, the second section contains 20 survey items about the scientific research
skills of surgical residents, and the third section contains 20 survey items about participants' attitudes towards

artificial intelligence.

Scientific Research Skills Scale

The Scientific Research Ability Scale was developed by Velioglu and Ozdemir (2023). The scale, which is in
Likert form with five points, consists of 20 items. Velioglu and Ozdemir (2023) conducted Exploratory Factor
Analysis and Confirmatory Factor Analysis to test the construct validity of the scale. In the factor analysis process,
the KMO value was found to be 0.953. After determining that the Kaiser-Meyer-Olkin (KMO) and Bartlett values
were appropriate, the other analyses of the scale development process were carried out, and factor analysis was
performed. As a result of the factor analysis, it was observed that the item factor loadings were above 0.40. The
result of the confirmatory factor analysis was found to be chi-square (c2/df) =2.613, RMSEA = 0.066; and SRMR
=0.034. NFI =0.94; NNFI =0.942; CFI =0.963; The RFI was obtained as 0.926. The Cronbach's Alpha reliability
coefficient of the scale was calculated as 0.80. In light of all this information, the data obtained show that the scale

has acceptable construct validity and reliability.

Attitude Scale Towards Artificial Intelligence

The scale of items regarding the attitudes of surgical residents towards artificial intelligence was developed by
Schepman and Rodway (2020), adapted and validated in Turkey by Kaya et al. (2022). The Attitude Towards
Artificial Intelligence Scale developed by Kaya et al. (2022) stands out as a scale designed to assess individuals'
attitudes towards artificial intelligence. This scale includes various statements to measure positive and negative
attitudes towards artificial intelligence. The scale contains two sub-dimensions, negative attitudes towards
artificial intelligence and positive attitudes towards artificial intelligence, and 20 questions. The scale is scored
on a 5-point Likert scale. This scoring system is a 5-point Likert type scale consisting of Strongly disagree,
Disagree, Undecided, Agree, and Strongly agree. This scoring system is used to qualitatively evaluate participants'
attitudes towards artificial intelligence. The total mean score reflects the participant's attitude towards artificial
intelligence. In this context, a high average score indicates a positive attitude, while a low average score indicates
a negative attitude. In the study conducted by Kaya et al. (2022), the Cronbach Alpha value was calculated for the
reliability analysis of the Attitude Towards Artificial Intelligence Scale. The obtained Cronbach Alpha value was
found to be 0.87. The reliability coefficient was calculated as 0.85 on the participants of this study. These values

show that the scale has high internal consistency and reliably measures the attitudes of the participants.
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Data Analysis Techniques

In the data analysis processes, the SPSS 26 software package was used to perform statistical evaluations.
Frequency and percentage distributions were given for the demographic characteristics of the participants.
Descriptive statistics values were obtained for the scores of the artificial intelligence attitude and scientific
research skills scales. Since the number of data points (N>50) was high, skewness and kurtosis values were
examined to determine the normality of the scale scores. If these values are between £2, the distribution is normal
(George and Mallery, 2010). Regression analysis was used to examine the relationship between artificial
intelligence attitude and scientific research skills scale scores. In relation to this method, the necessary
assumptions regarding the continuity of the dependent variable, normality, and multicollinearity were tested, and
the relevant assumptions were met. Parametric methods, namely the Independent Samples t-test and F-test
techniques, were used to determine whether there was a difference in artificial intelligence attitude and scientific
research skills scores according to the demographic characteristics of the participants. In statistical comparisons,

evaluations were carried out using the criterion of p <.05 as the significance level.

Findings

This section of the study first presents the descriptive statistics of the scores obtained by medical surgical residents
on scales measuring scientific research skills and attitudes towards artificial intelligence. Then, the mean scores
obtained by the participants on these scales are compared according to gender and training duration/seniority
variables. Table 2 shows the descriptive statistics of the scores obtained by surgical residents on the scientific
research skills and artificial intelligence attitudes scales. According to the findings, the mean scores on the
scientific research skills scale ranged from 1.05 to 5.00, with an average score of 3.31+0.88. Furthermore, the
average score obtained by the participating surgical residents on the artificial intelligence attitudes scale was
calculated as 4.16+0.76. Based on these average values, it was understood that the scientific research skills of the

surgical residents were at a moderate level, while their attitudes towards artificial intelligence were at a high level.

Table 2. Descriptive Analysis of Scientific Research Skills and Al Attitudes of Surgical Residents.

N Minimum Maximum Mean Std. Deviation
Scientific Research Skills 127 1.05 5.00 3.31 0.88
Al Attitude 127 1.00 5.00 4.16 0.76

As shown in Table 3, the mean score on the scientific research skills scale for female and male surgical residents

is (M=3.10), while the mean score for male participants is (M=3.48).

Table 3. A Comparison of Scientific Research Skills of Medical Surgical Residents by Gender

Gender N Mean Std. Deviation t p
Scientific Research Skills Female 56 3.10 0.81 -2.456 0.015*
Male 71 3.48 0.91

*p<0.05
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An Independent Samples t-test was used to analyze whether the differences in mean scores between genders were
statistically significant, and it was found that the mean scores differed significantly (p<0.05). Based on the group
means, it was found that male participants had significantly higher scientific article writing skills compared to

their female peers.
As shown in Table 4, the mean score on the scientific research skills scale for female and male surgical residents
is (M=4.11), while the mean score for male participants is (M=4.20). The differences in mean scores on artificial

intelligence attitudes based on gender were found to be statistically insignificant (p>0.05).

Table 4. A Comparison of Al Attitudes of Medical Surgical Residents by Gender

Gender N Mean Std. Deviation t p
Al Attitude Female 56 4.11 0.51 -0.670 0.504
Male 71 4.20 0.91

Table 5 shows the results of a comparison of the mean scores on the scientific research skills scale among medical
specialty training participants based on their training duration. The differences between the mean scores based on
specialty training seniority were analyzed using the F-test to determine if they were statistically significant, and it
was found that the mean scores differed significantly (p<0.05). Further analysis using the Tukey test revealed that
participants with 3 years and 4-5 years of specialty training seniority possessed higher scientific research skills

compared to those with 1 or 2 years of specialty training seniority.

Table 5. Comparison of Scientific Research Skills of Medical Surgical Residents According to Specialist

Training Seniority

Specialist Training Seniority N Mean Std. Deviation F P
Scientific 1 year 32 2.05 0.91 5.81 0.001**
Research 2 years 30 2.95 0.98
Skills 3 years 31 3.38 0.62

4-5 years 34 3.71 0.79

**p<0.01
Table 6 shows the results of a comparison of the mean scores on the artificial intelligence attitude scale among
medical specialty training participants based on their training duration. No significant difference was found in the

mean artificial intelligence attitude scores of the participants based on their specialty training seniority (p>0.05).

Table 6. Comparison of Al Attitudes of Medical Surgical Residents According to Specialist Training Seniority

Specialist Training Seniority N Mean Std. Deviation F p
Al Attitude 1 year 32 4.23 0.81 0.670 0.504

2 years 30 4.19 0.51

3 years 31 3.93 0.86

4-5 years 34 4.26 0.59
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According to Table 7, scientific problem-solving skills are the dependent variable, and attitudes towards artificial
intelligence are the independent variable. Participants' attitudes towards artificial intelligence did not significantly
explain the variation in scientific research skills (F= 2.093, p>0.05). There is a low, non-significant correlation
between attitudes towards artificial intelligence and scientific research skills (f=-0.126; p>0.05). Furthermore,

attitudes towards artificial intelligence explain only 1.6% of scientific research skills.

Table 7. Results of Simple Regression Analysis Between Participants' Scientific Research Skills and Attitudes

towards Artificial Intelligence

Unstandardized Coefficients Standardized Coefficients

§ Std. Error B t p
(Constant) 2.689 0.437 6.155 0.000
Al Attitude 0.149 0.103 0.128 1.447 0.150

Dependent Variable: Scientific Article Writing Skills
R=0.128; R?>=0.016; F=2.093; p>0.05

Discussion and Conclusion

This research aimed to examine the relationship between the scientific research skills and attitudes towards
artificial intelligence (AI) of surgical residents. The research findings indicate that surgical residents have a
moderate level of research skills and a high level of attitudes towards Al. Furthermore, the effects of gender and
residency seniority on research skills were examined; however, these variables did not significantly differentiate
attitudes towards Al. The findings regarding the predictive effect of Al attitudes on scientific research skills clearly
highlight the necessity of addressing research culture and digital transformation processes together in medical
residency training. Within this framework, the findings are discussed in the context of the relevant literature, and

inferences that will contribute to the development of the field are presented.

Regarding the first research question, the findings reveal that surgical residents have a moderate level of scientific
research skills. This finding indicates that while surgical residents are willing to participate in research processes,
they have significant deficiencies in terms of methodological preparation and skill levels. The relevant literature
highlights that surgical residents feel inadequate in research methodology, statistics, and scientific writing (Aneese
et al., 2019; Mokhtari et al., 2024; Pinto Dos Santos et al., 2019). In this context, this finding is consistent with
previous studies showing that clinical intensity and insufficient mentoring significantly restrict the development
of research skills (Carter et al., 2019; Wood et al., 2018). In surgical branches specifically, this gap may be further
amplified by the master-apprentice learning model that dominates operating theatre settings, where procedural
competence is prioritized over research engagement. In this context, the structural difference between practical
surgical training and academic skill development may represent a discipline-specific factor that distinguishes
surgical residents from those in internal medicine branches and may also partially explain potential differences in

attitudes towards artificial intelligence between these two training contexts.

The study determined that participants had a high level of positive attitude towards artificial intelligence,
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indicating that resident doctors working in surgical fields are open to adopting Al as a tool to increase clinical
efficiency. International literature indicates that healthcare professionals and resident doctors generally have
positive attitudes towards Al; however, ethical concerns and perceptions of professional threats cannot be ignored
(Allam et al., 2024; Pawelczyk et al., 2024; Pinto Dos Santos et al., 2019). In this context, it is known that both
positive and negative attitudes are more clearly observed in fields where Al applications are significantly felt,
such as radiology and surgery (Pawelczyk et al., 2024; St John et al., 2024). Therefore, the findings of this study
reveal that surgical residents have already developed a high level of interest and positive attitudes towards Al;
however, the research infrastructure to support this attitude is not sufficiently strong. The combined evaluation of
these two findings strongly supports the need for an integrated approach to research skills and technological

literacy in specialist training programs.

The findings related to the second research question reveal that male participants have significantly higher
scientific research skills compared to female participants. This finding indicates that the impact of gender-based
differences on research behaviors in the context of medical specialty training should be carefully considered. The
relevant literature reports that female researchers in academic settings face various structural barriers compared
to their male colleagues, and this can negatively affect research productivity (Andersson, 2025; Carter et al., 2019;
Mokhtari et al., 2024). However, it should not be overlooked that this difference may be related not only to
individual competency levels but also to institutional pressures based on gender roles, mentoring inequalities, and
imbalances in clinical workload distribution (Wood et al., 2018). Medical education research shows that female
resident doctors do not lag behind their male peers in terms of academic achievement and competency levels;
However, it reveals that structural opportunities and access to mentorship are not equal (Livinti et al., 2021). In
this context, the findings of the current research support this discussion in the literature with empirical data specific

to surgical branches and highlight the need to design gender-sensitive research training programs.

It is noteworthy that no significant gender-based difference was found in attitudes towards artificial intelligence.
This finding indicates that positive attitudes towards artificial intelligence are widespread in surgical residency
training, regardless of gender. Similar findings are reported in international studies; it is seen that attitudes towards
artificial intelligence are shaped by individual and professional experience, and that gender alone is not a
determining factor (AlZaabi et al., 2023; Mousavi Baigi et al., 2023). This situation shows that artificial
intelligence literacy training can be designed for all surgical residents regardless of gender, while research skills

training needs to be restructured from a gender equality perspective.

The findings related to the third question of the study reveal that scientific research skills differ significantly
depending on seniority; participants with three years or more of seniority exhibit significantly higher research
skills compared to participants with one or two years of seniority. This finding confirms that research skills
develop as a result of a cumulative learning process over time. The relevant literature shows that research
participation, conference presentations, and publication experiences in the later years of specialist training
significantly increase scientific productivity (Carter et al., 2019; Mokhtari et al., 2024; Wood et al., 2018).
However, the relatively low level of research skills in the early years of seniority indicates that research support

is insufficient in the initial stages of specialist training and that there is a high need for structured intervention
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programs during this period (Aneese et al., 2019). The positive relationship between research self-efficacy and
seniority can be interpreted as individuals' confidence in research and their perception of competence strengthen
as they gain experience (Livinti et al., 2021; Woo et al., 2024). In contrast, attitudes towards artificial intelligence
do not differ significantly according to specialist seniority. This finding indicates that positive attitudes towards
artificial intelligence remain relatively high at all seniority levels, regardless of experience. This finding aligns
with related studies suggesting that healthcare professionals' attitudes toward artificial intelligence are shaped by
individual awareness, personal interest, and environmental stimuli rather than their level of professional
experience (Heinrichs et al., 2025; Lambert et al., 2023). In this context, it is considered necessary to support the
enhancing effect of seniority on research skills at the program level, particularly by making structured research

experiences mandatory for early-stage surgical residents.

The findings related to the fourth question of the study reveal that the attitudes towards artificial intelligence of
surgical residents do not statistically significantly predict their scientific research skills. This finding shows that
a positive attitude towards artificial intelligence alone does not stand out as a determining factor in research skills.
Indeed, the relevant literature emphasizes that empirical evidence regarding the direction and strength of the
relational pattern between attitudes towards artificial intelligence and research skills is still quite limited (Ang,
2025; Pumplun et al., 2021; Ziapour et al., 2025). In this context, this finding supports the theoretical discussions
that an increased level of awareness regarding artificial intelligence alone does not directly contribute to research
skills. When examining technology adoption models, although the determining roles of perceived usefulness and
ease of use on attitudes and behavioral intentions are known, it is seen that the level of professional competence
plays a moderating function in this relationship (Khairat et al., 2018; Pumplun et al., 2021). However, it is
considered that the effect of attitude towards artificial intelligence on research skills may not be direct, but indirect,
through mediating variables such as professional experience, critical thinking, and the use of applied technology
(Woo et al., 2024). Therefore, it is understood that measuring only the attitude level is insufficient, and the actual
integration of artificial intelligence tools into research processes should also be considered. AlZaabi and Masters
(2025) report that residents who use artificial intelligence tools practically as a component of evidence-based
medical education achieve positive gains in terms of both research productivity and attitude towards technology.
Therefore, the finding of this research highlights the importance of designing multi-component training models

that aim not only at attitude measurement but also at the integration of artificial intelligence into research practice.

The findings of this research offer significant theoretical and practical implications regarding research skills and
attitudes towards artificial intelligence within the context of medical residency training. At the theoretical level,
this study, conducted within the framework of research self-efficacy theory and technology adoption models,
empirically confirms that these theoretical structures also serve an explanatory function in medical residency
training. However, the lack of a statistically significant relationship between attitudes towards artificial
intelligence and research skills suggests that one-dimensional explanatory models directly linking these two
variables may be insufficient; it highlights the need to examine this relationship using more comprehensive

multivariate models that include moderator and mediator variables.

At the practical level, the findings contain critical guidelines for the content and structure of residency training
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programs. The fact that research skills develop significantly with residency seniority clearly indicates that
programs should offer structured research experiences, evidence-based medicine modules, and active mentoring
mechanisms, particularly for first and second-year students. The impact of gender-based differences on research
skills necessitates the adoption of gender-sensitive approaches in educational settings and the implementation of
institutional policies that guarantee equal opportunities. The generally high level of positive attitudes towards
artificial intelligence indicates that educational initiatives in this field are well-established; it also emphasizes the
need to move beyond attitude development and adopt applied education models that actively integrate Al tools

into research practice.

Several limitations must be considered when interpreting the findings of this study. Firstly, the research was
limited to individuals undergoing surgical specialty training in specific research and university hospitals in
Ankara, Konya, and Izmir provinces in Turkey; this restricts the generalizability of the findings to different
geographical regions, specialties, and institutional structures. Secondly, the use of purposeful sampling and
voluntary participation is considered a methodological factor limiting the representativeness of the sample. Since
the research has a cross-sectional design, it is not possible to establish causal relationships between variables; the

findings only point to relational patterns, and longitudinal studies are needed to explain causal mechanisms.

The assessment of both scientific research skills and attitudes towards artificial intelligence using self-report scales
can lead to social desirability bias and subjective response tendencies. While the use of adapted and validated
versions of the measurement tools in Tiirkiye provides significant assurance of reliability, content validity needs
to be further examined within the context of the unique dynamics of surgical specialty training. These limitations
necessitate a cautious interpretation of the study's findings and require future research to be designed to address

these constraints.

Recommendations

Based on the findings, several recommendations are offered for both current practice and future research. Specialty
training programs, especially for first-year residents, should include mandatory research components
encompassing structured evidence-based medicine modules, research workshops, and statistical applications.
Designing these components to provide both theoretical knowledge and practical experience will contribute to the
earlier reinforcement of research skills. To address gender-based disparities, it is crucial that academic mentoring
programs are structured with a gender-sensitive perspective and that institutional mechanisms supporting the
academic productivity of female residents are strengthened. While high levels of positive attitudes towards
artificial intelligence have been identified, adopting applied training models that actively integrate Al tools into
research processes is necessary for this positive attitude to translate into research practice. Future research is
recommended to utilize longitudinal designs to uncover causal mechanisms between variables, while
simultaneously testing the generalizability of findings with larger and more diversified samples. Future research
should also consider that the role of artificial intelligence in surgical training is not limited to practical skill
acquisition. In this context, Al-based systems are expected to play an important role in supporting surgical

residents' access to current clinical guidelines, rapid knowledge synthesis, and evidence-based clinical decision-
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making processes. It is thought that for surgical residents working under intensive clinical conditions, Al-
supported tools can contribute to the more effective use of current literature and guideline knowledge, thereby
strengthening evidence-based surgical practice. Therefore, future studies should evaluate the role of artificial
intelligence in surgical education not only at the level of theoretical knowledge, but also in terms of its effects on
clinical application and decision-making processes. Finally, mixed-methods studies that examine the
multidimensional relationship between research skills, attitudes towards artificial intelligence, and professional
performance indicators, along with moderator and mediator variables, will make significant contributions to the

field.

Statements and Declarations

Acknowledgments/Notes: Not applicable.

During the preparation of this article, the authors did not use ChatGPT.

Supplementary Materials: Not applicable.

Author Contributions: All authors contributed equally. All authors have read and agreed to the published version

of the manuscript.

Funding: The authors received no funding for the research.

Data Availability: Not applicable.

Ethics Approval: The study was performed in accordance with the study protocol and ethical guidelines and

regulations.

Informed Consent: Informed consent was obtained from all subjects involved in the study.

Conflicts of Interest: The authors declare no conflicts of interest.

References

Abou Hashish, E. A., & Alnajjar, H. (2024). Digital proficiency: Assessing knowledge, attitudes, and skills in
digital transformation, health literacy, and artificial intelligence among university nursing students. BMC
Medical Education, 24(1), 508. https://doi.org/10.1186/s12909-024-05482-3

Allam, R. M., Abdelfatah, D., Khalil, M. I. M., Elsaieed, M. M., & El Desouky, E. D. (2024). Medical students
and house officers' perception, attitude and potential barriers towards artificial intelligence in Egypt,
cross sectional survey. BMC Medical Education, 24(1), 1244. https://doi.org/10.1186/s12909-024-
06201-8

412



International Journal of Technology in Education and Science 10 (2026) 398-416 G. Akpmar & S. Kantarci

AlZaabi, A., & Masters, K. (2025). Assessing medical students' readiness for artificial intelligence after pre-
clinical training. BMC Medical Education, 25(1), 824. https://doi.org/10.1186/s12909-025-07008-x

AlZaabi, A., AlMaskari, S., & AalAbdulsalam, A. (2023). Are physicians and medical students ready for artificial
intelligence  applications in  healthcare?  Digital = Health, 9, 20552076231152167.
https://doi.org/10.1177/20552076231152167

Andersson, J. (2025). Using Constructivist Grounded Theory to Understand Why Female Secondary Students
Engage in Scientific Research. American Journal of Qualitative Research, 9(4), 191-219.
https://doi.org/10.29333/ajqr/17134

Aneese, A. M., Nasr, J. A., & Halalau, A. (2019). A prospective mixed-methods study evaluating the integration
of an evidence based medicine curriculum into an internal medicine residency program. Advances in
Medical Education and Practice, 10, 533-546. https://doi.org/10.2147/AMEP.S203334

Ang, C.-S. (2025). Developing Al literacy in healthcare education: Bridging the gap in competency assessment.
Discover Education, 4(1), 372. https://doi.org/10.1007/s44217-025-00812-z

Baumgartner, M., Sauer, C., Blagec, K., & Dorffner, G. (2022). Digital health understanding and preparedness of
medical students: A cross-sectional study. Medical Education Online, 27(1), 2114851.
https://doi.org/10.1080/10872981.2022.2114851

Carter, A. E., Anderson, T. S., Rodriguez, K. L., Hruska, K. L., Zimmer, S. M., Spagnoletti, C. L., Morris, A.,
Kapoor, W. N., & Fine, M. J. (2019). A program to support scholarship during internal medicine
residency training: Impact on academic productivity and resident experiences. Teaching and Learning
in Medicine, 31(5), 552-565. https://doi.org/10.1080/10401334.2019.1604355

Charow, R., Jeyakumar, T., Younus, S., Dolatabadi, E., Salhia, M., Al-Mouaswas, D., Anderson, M., Balakumar,
S., Clare, M., Dhalla, A., Gillan, C., Haghzare, S., Jackson, E., Lalani, N., Mattson, J., Peteanu, W.,
Tripp, T., Waldorf, J., Williams, S., & Wiljer, D. (2021). Artificial intelligence education programs for
health care professionals: Scoping review. JMIR Medical Education, 7(4), e31043.
https://doi.org/10.2196/31043

Civaner, M. M., Uncu, Y., Bulut, F., Chalil, E. G., & Tatli, A. (2022). Artificial intelligence in medical education:
A cross-sectional ~ needs assessment. BMC  Medical  Education, 22(1), 772.
https://doi.org/10.1186/s12909-022-03852-3

Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and mixed methods
approaches. Sage Publications.

Caligkan, S. A., Demir, K., & Karaca, O. (2022). Artificial intelligence in medical education curriculum: An e-
Delphi study for competencies. PLOS One, 17(7), e0271872.
https://doi.org/10.1371/journal.pone.0271872

Fischer, A., Rietveld, A., Teunissen, P., Hoogendoorn, M., & Bakker, P. (2023). What is the future of artificial
intelligence in obstetrics? A qualitative study among healthcare professionals. BMJ Open, 13(10),
€076017. https://doi.org/10.1136/bmjopen-2023-076017

George, D., & Mallery, P. (2010). SPSS for Windows step by step: A simple guide and reference (10th ed.).
Pearson.

Heinrichs, H., Kies, A., Nagel, S. K., & Kiessling, F. (2025). Physicians' attitudes toward artificial intelligence in

medicine: Mixed methods survey and interview study. Journal of Medical Internet Research, 27, ¢74187.

413


https://doi.org/10.1177/20552076231152167

International Journal of Technology in Education and Science 10 (2026) 398-416 G. Akpmar & S. Kantarci

https://doi.org/10.2196/74187

Johnson, B. & Christensen, L. (2008). Educational Research: Quantitative, Qualitative, and Mixed Approaches.
New York: Sage.

Karasar, N. (2005). Scientific Research Method: Concepts, Principles, Techniques. Ankara: Nobel Publishing.

Kaya, F., Akca, A., & Yildiz, M. (2022). Development and validation of the General Attitude Toward Artificial
Intelligence Scale. Journal of Educational Technology <& Online Learning, 5(2), 101-114.
https://doi.org/10.52163/jetol. 1082582

Khairat, S., Marc, D., Crosby, W., & Al Sanousi, A. (2018). Reasons for physicians not adopting clinical decision
support systems: Critical analysis. JMIR Medical  Informatics, 6(2), e24.
https://doi.org/10.2196/medinform.8912

Kouri, A., Yamada, J., Lam Shin Cheung, J., Van De Velde, S., & Gupta, S. (2022). Do providers use
computerized clinical decision support systems? A systematic review and meta-regression of clinical
decision support uptake. Implementation Science, 17(1), 21. https://doi.org/10.1186/s13012-022-01199-
3

Lambert, S. I., Madi, M., Sopka, S., Lenes, A., Stange, H., Buszello, C.-P., & Stephan, A. (2023). An integrative
review on the acceptance of artificial intelligence among healthcare professionals in hospitals. npj Digital
Medicine, 6(1), 111. https://doi.org/10.1038/s41746-023-00852-5

Lee, J., Wu, A. S,, Li, D., & Kulasegaram, K. (Mahan). (2021). Artificial intelligence in undergraduate medical
education: A scoping review. Academic Medicine, 96(118S), S62-S70.
https://doi.org/10.1097/ACM.0000000000004291

Livinti, R., Gunnesch-Luca, G., & Iliescu, D. (2021). Research self-efficacy: A meta-analysis. Educational
Psychologist, 56(3), 215-242. https://doi.org/10.1080/00461520.2021.1886103

Michel, J. J., Flores, E. J., Dutcher, L., Mull, N. K., & Tsou, A. Y. (2021). Translating an evidence-based clinical
pathway into shareable CDS: Developing a systematic process using publicly available tools. Journal of
the American Medical Informatics Association, 28(1), 52-61. https://doi.org/10.1093/jamia/ocaa257

Mohr, N. M., Stoltze, A. J., Harland, K. K., Van Heukelom, J. N., Hogrefe, C. P., & Ahmed, A. (2015). An
evidence-based medicine curriculum implemented in journal club improves resident performance on the
Fresno Test. The Journal of Emergency Medicine, 48(2), 222-229.
https://doi.org/10.1016/j.jemermed.2014.09.011

Mokhtari, B., Badalzadeh, R., & Ghaffarifar, S. (2024). The next generation of physician-researchers:
Undergraduate medical students' and residents' attitudes, challenges, and approaches towards addressing
them. BMC Medical Education, 24(1), 1313. https://doi.org/10.1186/s12909-024-06166-8

Mousavi Baigi, S. F., Sarbaz, M., Ghaddaripouri, K., Ghaddaripouri, M., Mousavi, A. S., & Kimiafar, K. (2023).
Attitudes, knowledge, and skills towards artificial intelligence among healthcare students: A systematic
review. Health Science Reports, 6(3), e1138. https://doi.org/10.1002/hsr2.1138

Nyinge, B., Matete, R., & William, F. K. (2024). Exploring the relationship between authentic assessment and
teaching professional competence acquisition among undergraduate science student-teachers in higher
education institutions in Tanzania. International Journal of Current Educational Studies, 3(1), 14-27.
https://doi.org/10.46328/ijces.95

Ozcan, A., & Polat, S. (2023). Artificial Intelligence and Chat Bots in Academic Research. Journal of Research

414


https://doi.org/10.1002/hsr2.1138
https://doi.org/10.46328/ijces.95

International Journal of Technology in Education and Science 10 (2026) 398-416 G. Akpmar & S. Kantarci

in Social Sciences and Language, 3(2), 81-90. https://doi.org/10.71514/jssal/2023.111

Paranjape, K., Schinkel, M., Nannan Panday, R., Car, J., & Nanayakkara, P. (2019). Introducing artificial
intelligence training in medical education. JMIR Medical Education, 5(2), e16048.
https://doi.org/10.2196/16048

Pawelczyk, J., Kraus, M., Eckl, L., Nehrer, S., Aurich, M., Izadpanah, K., Siebenlist, S., & Rupp, M.-C. (2024).
Attitude of aspiring orthopaedic surgeons towards artificial intelligence: A multinational cross-sectional
survey  study. Archives of Orthopaedic and Trauma  Surgery, 144(8), 3541-3552.
https://doi.org/10.1007/s00402-024-05408-0

Pinto Dos Santos, D., Giese, D., Brodehl, S., Chon, S. H., Staab, W., Kleinert, R., Maintz, D., & BaeBler, B.
(2019). Medical students' attitude towards artificial intelligence: A multicentre survey. European
Radiology, 29(4), 1640-1646. https://doi.org/10.1007/s00330-018-5601-1

Pumplun, L., Fecho, M., Wahl, N., Peters, F., & Buxmann, P. (2021). Adoption of machine learning systems for
medical diagnostics in clinics: Qualitative interview study. Journal of Medical Internet Research, 23(10),
€29301. https://doi.org/10.2196/29301

Rjoop, A., Al-Qudah, M., Alkhasawneh, R., Batainch, N., Abdaljaleel, M., Rjoub, M. A., Alkhateeb, M.,
Abdelraheem, M., Al-Omari, S., Bani-Mari, O., Alkabalan, A., Altulaih, S., Rjoub, 1., & Alshimi, R.
(2025). Awareness and attitude toward artificial intelligence among medical students and pathology
trainees: Survey study. JMIR Medical Education, 11, €62669. https://doi.org/10.2196/62669

Schepman, A., & Rodway, P. (2020). Initial teacher education students' attitudes towards artificial intelligence: A
mixed-methods  study.  Journal of  Education  for  Teaching,  46(2), 169-183.
https://doi.org/10.1080/02607476.2020.1714699

Sit, C., Srinivasan, R., Amlani, A., Muthuswamy, K., Azam, A., Monzon, L., & Poon, D. S. (2020). Attitudes and
perceptions of UK medical students towards artificial intelligence and radiology: A multicentre survey.
Insights into Imaging, 11(1), 14. https://doi.org/10.1186/s13244-019-0830-7

St John, A., Cooper, L., & Kavic, S. M. (2024). The role of artificial intelligence in surgery: What do general
surgery residents think? The American Surgeon, 90(4), 541-549.
https://doi.org/10.1177/00031348231209524

Stewart, J., Lu, J., Gahungu, N., Goudie, A., Fegan, P. G., Bennamoun, M., Sprivulis, P., & Dwivedi, G. (2023).
Western Australian medical students' attitudes towards artificial intelligence in healthcare. PLOS ONE,
18(8), €0290642. https://doi.org/10.1371/journal.pone.0290642

Tolentino, R., Baradaran, A., Gore, G., Pluye, P., & Abbasgholizadeh-Rahimi, S. (2024). Curriculum frameworks
and educational programs in Al for medical students, residents, and practicing physicians: Scoping
review. JMIR Medical Education, 10, €54793. https://doi.org/10.2196/54793

Velioglu, E., & Ozdemir, A. (2023). Levels of Teacher’s Scientific Research Skills: Mixed Method
Research. Marmara University Atatiirk Education Faculty Journal of Educational Sciences, 58(58), 186-
215. https://doi.org/10.15285/maruaebd.1125661

Vosoughmatin, M. (2025). Investigation of Digital Competencies and Artificial Intelligence Literacy of Special
Education Students. [International Journal of Modern Education Studies, 9(2), 501-525.
https://doi.org/10.51383/ijonmes.2025.430

Wang, H., Ye, Z., Zhang, P., Cui, X., Chen, M., Wu, A., Riggs, S. L., Xue, P., & Qiao, Y. (2024). Chinese

415


https://doi.org/10.1177/00031348231209524
https://doi.org/10.15285/maruaebd.1125661

International Journal of Technology in Education and Science 10 (2026) 398-416 G. Akpmar & S. Kantarci

colposcopists' attitudes toward the colposcopic artificial intelligence auxiliary diagnostic system
(CAIADS): A nation-wide, multi-center survey. Digital Health, 10, 20552076241279952.
https://doi.org/10.1177/20552076241279952

Woo, H., Kim, N., Lee, J., Chae, K., & Mathew, A. (2024). Research self-efficacy and research productivity of
doctoral students in counselling programmes: Research training environment as a moderator. British
Journal of Guidance & Counselling, 52(6), 1071-1080. https://doi.org/10.1080/03069885.2023.2297892

Wood, W., McCollum, J., Kukreja, P., Vetter, 1. L., Morgan, C. J., Hossein Zadeh Maleki, A., & Riesenberg, L.
A. (2018). Graduate medical education scholarly activities initiatives: A systematic review and meta-
analysis. BMC Medical Education, 18(1), 318. https://doi.org/10.1186/s12909-018-1407-8

Ziapour, A., Darabi, F., Janjani, P., Amani, M. A., Yildirnm, M., & Motevaseli, S. (2025). Factors affecting
medical artificial intelligence (AI) readiness among medical students: Taking stock and looking forward.

BMC Medical Education, 25(1), 264. https://doi.org/10.1186/s12909-025-06852-1

416


https://doi.org/10.1186/s12909-025-06852-1

