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Abstract
Background  In interdisciplinary general education courses, medical students face the daunting challenge of 
learning programming due to academic pressure, cognitive biases, and differences in thinking patterns. ChatGPT 
provides an effective way for people to acquire knowledge, improve learning efficiency, and quality.

Objective  To explore whether medical students can be assisted in learning programming with the help of ChatGPT, 
it is necessary to investigate their experience and perception of using ChatGPT, and to study which factors influence 
their willingness to use ChatGPT.

Methods  Drawing on the grounded theory research paradigm, this paper constructs a research model of the 
influencing factors of ChatGPT usage willingness for medical students in programming courses through the analysis 
of interview data from 30 undergraduate medical students. It analyzes and discusses the cognition and influencing 
factors of medical students’ willingness to use ChatGPT in programming learning.

Results  The willingness to use ChatGPT in programming learning is divided into three types based on the students’ 
subjective degree of use: active use, neutral use, and negative use. It is also found that individual factors, technical 
factors, information factors, and environmental factors are four important dimensions affecting the willingness to use 
ChatGPT.

Conclusions  Based on the analysis of influencing factors, strategies and suggestions such as preventing risks and 
focusing on ethical education, cultivating critical thinking and establishing a case library, and personalized teaching to 
enhance core literacy in programming are proposed.
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Introduction
With the continuous improvement of information society 
and the application of new technologies such as artificial 
intelligence and big data in the medical field, modern 
medical research needs to be integrated with and sup-
ported by information technology and methods. In this 
context, China has put forward the requirements for the 
ability of medical students to use interdisciplinary knowl-
edge to solve frontier problems in the medical field in 
the training program of new medical talents, to cultivate 
compound talents in the medical field in the future. To 
help medical students adapt to the new development of 
medicine in the follow-up clinical and scientific research 
work by using information technology knowledge and 
skills, medical colleges have set up interdisciplinary 
ability training courses for medical students. In some 
scenarios in the medical field, a basic understanding of 
information technology concepts and the use of exist-
ing tools (e.g. using Access for data storage and manage-
ment and SPSS for data analysis.) is sufficient for medical 
students’ study and work. Still, it is crucial to learn com-
puter programming in other more in-depth or specific 
medical research fields [1, 2]. Programming empowers 
medical students with greater flexibility and autonomy, 
helps them deeply understand medical information man-
agement, disease prediction model construction, and big 
data analysis, and enhances their ability of independence 
and innovation in clinical decision-making, research 
design, and result interpretation [3–5].

The university computer course offered by medical col-
leges in China is an interdisciplinary general course for 
first-year undergraduate students majoring in medicine. 
The course content focuses on learning basic computer 
knowledge and programming, opening the door for med-
ical students to effectively communicate and integrate 
the two major disciplines of medicine and computer sci-
ence for the first time. However, learning programming 
in interdisciplinary general courses remains a tough chal-
lenge for many medical students, primarily due to the fol-
lowing reasons:

(1)	The heavy workload in medical colleges, which 
requires balancing medical professional courses 
and programming learning may increase learning 
pressure and time management difficulties, resulting 
in limited opportunities for medical students to 
get access to programming and have a deeper 
understanding.

(2)	Some medical students lack the initiative and 
urgency of learning, thinking that programming 
learning has little relationship with their professional 
field.

(3)	The logical and abstract thinking of programming 
learning is different from the empirical study of 
traditional medical education. Medical students 
need to change their mindset and ways to learn, 
understand, and master the concepts and knowledge 
related to programming, which makes many 
medical students feel challenged when learning 
programming.

With the rapid development of artificial intelligence tech-
nology, artificial intelligence empowering medical edu-
cation reform has attracted the attention of more and 
more researchers. Especially ChatGPT released by Ope-
nAI, as a product that marks a new stage in the develop-
ment of artificial intelligence technology, its application 
in the field of medical education has become a hot topic 
for many researchers to explore. Research suggests that 
ChatGPT has the potential to assist learning, providing 
students with a wide range of knowledge and helping stu-
dents better understand course content [6, 7]. ChatGPT 
can generate explanations of various issues based on the 
needs of the student [8, 9]. At the same time, ChatGPT’s 
interactive features can provide students with an interac-
tive learning experience [10], increase their participation 
by prompting students to ask further questions [11], and 
provide real-time feedback, so that ChatGPT can modify 
the learning content for students according to their learn-
ing performance and learning preferences, and ensure a 
targeted and efficient learning experience [12].

While paying attention to the educational innovation 
brought by ChatGPT in the field of medical education, 
scholars also consider the risks and challenges faced 
when ChatGPT is applied in the field of medical educa-
tion, so as to objectively evaluate the pros and cons of the 
application of ChatGPT in medical education. For exam-
ple, students submitting articles generated by ChatGPT 
as their own assignments constitutes academic miscon-
duct [13]. In the learning process, students who over-rely 
on ChatGPT may end up losing the ability to generate 
original ideas [8], learn and write, and may stifle critical 
thinking and creativity [14]. While ChatGPT can provide 
useful feedback and advice, it may not provide the same 
level of emotional support and guidance as a human 
teacher [15]. In addition, other learning models such as 
group learning allow for collaborative problem solving, 
peer-to-peer feedback, and the exchange of different 
points of view, a kind of interpersonal interactive discus-
sion and exchange that ChatGPT cannot fully replicate 
[16]. Therefore, the application of ChatGPT in the edu-
cational process may lead to a decrease in interpersonal 
interaction [17].

The application opportunities and risks of ChatGPT 
in the field of medical education coexist, so explor-
ing its user acceptance is crucial to ensure the effective 



Page 3 of 12Wang et al. BMC Medical Education          (2025) 25:209 

application of the technology. In order to gain a deeper 
understanding of the general patterns of user accep-
tance of new technologies, researchers often use the 
TAM (Technology Acceptance Model) and the UTAUT 
(Unified Theory of Acceptance and Use of Technology) 
as theoretical guidance. TAM was proposed by Davis in 
1989 [18]. This model holds that individuals’ willingness 
to adopt new technologies is mainly influenced by their 
perceived usefulness and perceived ease of use. TAM 
provides a theoretical framework for exploring the moti-
vation and degree of acceptance of new technologies, and 
it has been widely applied and developed in subsequent 
studies [19, 20]. TAM contributes to elucidating pub-
lic perceptions of the potential benefits and challenges 
of learning with a particular technology [21], suggest-
ing that TAM has an important application in analyz-
ing how ChatGPT can enhance the learning experience 
and make it more engaging and acceptable to potential 
learners. The UTAUT model was proposed by Venkatesh 
et al., in 2003 [22], and developed on the basis of TAM 
model. The UTAUT model not only contains the core 
concepts of TAM model, but also integrates more influ-
encing factors and regulating variables, providing a more 
comprehensive and in-depth theoretical framework. It 
can more accurately predict users’ willingness to use new 
technologies and actual use behaviors from a variety of 
perspectives. Especially in the field of AIGC(‌Artificial 
Intelligence Generated Content) [23].

Based on the above discussion, it can be seen that 
ChatGPT makes it possible to interpret human language 
requests to generate code, which has sparked specula-
tion in the field of medical education whether ChatGPT 
can be used effectively to assist in learning programming 
(such as completing basic programming tasks, or helping 
to write or debug some codes for complex projects), so 
as to reduce the extra time and effort spent by medical 
students on programming, and become a potential path 
to solve programming learning problems, while avoid-
ing medical students’ loss of independent thinking abil-
ity to solve problems and critical thinking. As far as we 
know, medical students’ views on ChatGPT in program-
ming learning have not been resolved in the literature. 
Therefore, based on the above theoretical model, this 
study undertook a grounded theory study among medical 
students to explore their experience and views on Chat-
GPT in programming learning, and to deeply analyze the 
influencing factors of medical students’ willingness to use 
ChatGPT. This study not only helps to understand the 
general view of current medical students on ChatGPT, 
but also provides references for the effective integration 
of ChatGPT into medical education.

Methods
Study design
This study adopted the classical grounded theory pro-
posed by Glaser and Strauss [24], aiming to gradually 
summarize and explain the willingness of medical stu-
dents to use ChatGPT in programming learning from 
real situations. This method emphasized building theo-
ries from the bottom up, by encoding and continuously 
comparing the collected raw data multiple times, allow-
ing researchers to maintain sufficient theoretical sensitiv-
ity in the evolution of concepts and categories, thereby 
revealing the influencing factors of medical students 
using ChatGPT assisted programming.

Based on the above research ideas, the research design 
was based on the following five elements: (1) providing 
information for the sampling strategy according to the 
theoretical framework, so that the study could include 
medical students with rich experience and diverse per-
spectives. (2) Research participants were able to provide 
rich information about the phenomenon being investi-
gated. (3) Data collection and analysis were carried out 
synchronously until new information could not gener-
ate additional theoretical extensions and reached satura-
tion. (4) In the process of gradually clarifying theoretical 
insights, data collection might have been modified. (5) 
The research involved continuous comparison, integra-
tion, and reflection, ultimately forming a theoretical 
model rooted in empirical data.

Data source
The specific process of designing the interview outline 
is as follows: First, based on relevant research findings, 
TAM and UTAUT theories, a preliminary interview out-
line was designed. Then, to test the validity and clarity of 
the interview outline, five users were randomly selected 
for preliminary interviews, and based on the feedback 
from these preliminary interviews, necessary revisions 
were made to the interview outline. Finally, integrating 
the opinions and suggestions from the initial respon-
dents, a formal interview outline was formed.

We conducted an open recruitment on the university’s 
online teaching platform, and the inclusion criteria for 
participants are first-year medical undergraduate stu-
dents who took the university computer course for medi-
cal students from September 2023 to January 2024. No 
requirements for medical students’ majors to allow for a 
broader collection of medical student perspectives. We 
contacted students via email and conducted semi-struc-
tured interviews and completed a brief demographic 
survey through face to face interview. We compensated 
participants with 50 RMB for their time.
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Background
The computer course in medical colleges is mainly set for 
first-year medical undergraduate students and is a com-
pulsory course with a total of 72 h. The course content is 
mainly to teach basic computer knowledge and program-
ming with Python, and is supplemented by extended con-
tent such as intelligent medicine and medical big data 
analysis (Appendix 1: The learning outlines and objec-
tives of the course). Through the explanation and analysis 
of a series of medical application cases and program-
ming learning practice, the course aims to help medical 
students improve their information literacy, establish 
computational thinking to analyze and solve medical 
professional problems, master frontier interdisciplinary 
knowledge, and cultivate interdisciplinary comprehen-
sive ability.

In the first class, a questionnaire survey was conducted 
on the programming skills of medical students. The ques-
tionnaire divided programming skills into three levels, 
and students conducted self-assessment. In class, stu-
dents used the non-paid version of ChatGPT-3.5 Turbo 
to assist with programming learning. Immediately after 
the course ended, participants were recruited and inter-
views were conducted.

Open questions
The grounded theory research method generally obtains 
the original data through interviews [25]. The interview 
focused on medical students’ cognition and willingness 
to use ChatGPT in programming learning and we created 
a semi-structured interview guide in Chinese (Appendix 
2).

Data collection
Each participant was interviewed once. The general 
length of interviews was 30 min. The entire interview was 
conducted in a semi-structured format based on all inter-
view questions. Audio recordings were made through-
out the interview with the consent of the respondents. 
Finally, the collected interview recordings were orga-
nized into original text data for grounded theory coding 
analysis.

All participants signed informed consent forms and 
agreed with the interview contents in the summary with-
out any changes. When participants’ quotes were used 
to illustrate the results, each participant agreed to quote 
their words in this study. Anonymity have been applied 
throughout.

Data analysis
Before encoding the interview data, a rigorous screening 
process was conducted based on two primary criteria: (1) 
the clarity of the descriptions and (2) the relevance of the 
descriptions to the topic. This process was completed by 
CX and XZ, who also integrated similar descriptions for 
subsequent analysis. To ensure comprehensive familiar-
ity and sensitivity to the data, the researchers repeatedly 
read through the records and descriptions, thereby mini-
mizing the risk of missing key information. The encod-
ing process follows the three-step encoding(open coding, 
axial coding, and selective coding) described by Strauss 
and Corbin [26] and undergoes theoretical saturation 
testing. The analysis steps are shown in the table 1 below:

CX and XZ encoded the interview text separately, and 
throughout the entire encoding process, any coding dis-
agreements were resolved through discussions between 
CX and XZ, with CW serving as an arbitrator if consen-
sus could not be reached. However, all discussions led to 
resolutions, and CW agreed with the coding decisions. 
Data analysis was supported by NVIVO 12.0 software.

Result
Quantitative results
Participants in this study were 30 first-year medical 
undergraduate students who took the university com-
puter course for medical students from September 2023 
to January 2024, with 18 females (60%) and 12 males 
(40%) from different medical majors There were differ-
ences in the programming related knowledge and skills 
possessed by the participants before participating in the 
university computer course. Table  2 shows the demo-
graphic characteristics of all participants.

Table 1  Coding analysis steps
Coding analysis steps Complete the task
1. open coding analysis Conduct initial organization, parsing, and extraction of the original corpus, extract and define concepts from it, and 

then categorize the concepts.
2. axial coding analysis Based on the results of open coding, further analyze the intrinsic connections between the initial categories, identify 

their hierarchical relationships, and gradually extract the main categories through continuous clustering and naming.
3. selective coding On the basis of open coding and axial coding, combined with the core category of research, further determine the 

relationship between the main category and the core category.
4. Theoretical saturation test Theoretical saturation refers to the analysis of new raw data that no longer generates new concepts and categories, 

as well as relationships between categories, in order to verify the reliability and consistency of the results of the 
three-level coding analysis.
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Open coding result
During the process of categorization, concept refinement 
was achieved by integrating initial concepts and exclud-
ing invalid statements. For example, when discussing the 
content generated by ChatGPT, respondents mentioned 
aspects such as “accuracy of information,” “whether the 
information meets needs,” and “whether the informa-
tion is outdated,” which were collectively categorized as 
“information quality.” A total of 26 effective initial con-
cepts were obtained through open coding, and after fur-
ther association and clustering, a total of 10 independent 
categories were obtained, and the specific information is 
shown in Table 3.

Axial coding result
Through the analysis and correlation of 10 independent 
categories, this paper eventually summarized five main 
categories: individual factors, technical factors, informa-
tion factors, environmental factors, and willingness to 
use. Detailed information is shown in Table 4.

Selective coding result
Based on relevance and comparative analysis of five main 
categories: individual factors, technical factors, informa-
tion factors, environmental factors and willingness to 
use, the core category of “influencing factors of medical 
students’ willingness to use ChatGPT in programming 
learning” was finally determined. The four main catego-
ries of individual factors, technical factors, information 
factors, and environmental factors had an impact on the 
acceptance of medical students’ use of ChatGPT assisted 
programming. The specific information is shown in 
Table 5.

Construction of the influencing factors model framework 
of willingness to use
Based on the coding analysis results of grounded theory, 
this study constructed the influencing factors model 
and analysis framework of medical students’ willingness 
to use ChatGPT in programming learning. This model 
framework comprehensively considered the influence 
of four dimensions: individual factors, technical factors, 
information factors, and environmental factors, and 
provides a strong theoretical support to have a deeper 
understanding of the medical students’ willingness to use 
ChatGPT in programming learning. The specific infor-
mation is shown in Fig. 1.

Discussion
The survey results on the use of ChatGPT in program-
ming learning among medical students show that each 
participant had a different cognition of ChatGPT, result-
ing in different willingness to use ChatGPT. The willing-
ness of medical students to accept using ChatGPT in 
programming learning is mainly affected by four dimen-
sions: individual factors, technical factors, information 
factors, and environmental factors.

Individual factors
In this study, a causal relationship between individual 
factors and the willingness to use was identified, which 
is consistent with the performance expectancy factor in 
UTAUT theory, that is, whether individuals think Chat-
GPT can help in learning programming.

The interview result reveals that the higher the cog-
nitive interest of medical students in ChatGPT, the 
more likely they are to actively try and continue to use 
it, resulting in a higher willingness to use ChatGPT in 
the process of programming learning. On the contrary, 
they will resist using ChatGPT, which is consistent with 
the views of some scholars [27, 28]. The more positive 
emotional reactions (e.g., excitement, satisfaction, etc.) 
respondents mention, the more likely they are to use 
ChatGPT in their programming learning.

More than 1/3 of the respondents mentioned that using 
ChatGPT in programming learning has enhanced their 
learning confidence or improved their programming abil-
ity, and these benefits and gains have brought positive 
experience effects to medical students, thereby increas-
ing their willingness to use ChatGPT in programming 
learning.

The attitude towards ChatGPT is significantly affected 
by perceived risk, and the use intention is directly 
affected by attitude, which is consistent with the view 
of previous study [29]. Some respondents expressed 
concern that ChatGPT would become psychologically 
dependent on them, affecting their ability to think and 

Table 2  Demographic characteristics
Demographic information (numbers expressed as percentages 
and (n))
Gender
  Male 40.0 (12)
  Female 60.0 (18)
Specialty
  Clinical medicine 33.3 (10)
  Basic Medicine 16.7 (5)
  Preventive medicine 20 (6)
  Pharmaceutical Sciences 20 (6)
  Nursing science 10 (3)
Previous programming experience/level
  Have certain programming skills 6.67 (2)
  Preliminary programming knowledge 23.3 (7)
  No programming experience 70.0 (21)
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Table 3  Open coding analysis results
Original statement Initial concepts Inde-

pendent 
categories

I’ve never been optimistic about ChatGPT, and not using it makes you less likely to be misled. Cognitive interest Willing-
ness to 
accept 
technology

I think ChatGPT will probably save us a lot of time in programming, which is great news for medical students as we 
can devote more energy to medical research.

Emotional 
response

Using ChatGPT to assist programming allows me to deepen my memory and expand my knowledge in error correc-
tion, and gradually makes me find the fun and confidence of programming.

Increased 
confidence

Perceived 
benefits

ChatGPT is my go-to “teaching assistant” who clearly answers questions I have when I don’t understand some syntax 
or don’t have programming mindsets.

Improved pro-
gramming ability

I’ve found myself leaning too heavily on ChatGPT at some point, and it worries me that this dependence may be 
holding me back from personal growth and improvement.

Psychological risk Perceived 
risks

Asking ChatGPT to write programs without serious thinking is a natural way to cripple programming skills, or to stop 
people from improving programming skills.

Ability develop-
ment risk

I can communicate with ChatGPT in natural language without having to master complex programming jargon or 
syntax.

Natural language 
interaction

Tech-
nology 
advantageChatGPT’s ability to provide code examples with comments makes it easier for me to follow the program. Code generation 

and interpretation
Based on the questions I ask and the code I write, ChatGPT will recommend suitable materials and exercises to help 
me learn more efficiently and personally.

Personalized 
learning

Open AI’s ChatGPT 4 is not available for free. Payment limit Technical 
barriersChatGPT works only when a VPN is used. Accessibility

Some ChatGPT tools may have a limit on using times. For example, some tools may allow users to use a certain num-
ber of queries for free, after which they need to pay or meet certain conditions to continue using them.

Frequency limit

Sometimes when I ask ChatGPT programming questions, there is a delay and it doesn’t give me an immediate 
answer.

Response speed

If we excessively rely on ChatGPT to complete programming tasks, or even directly use it to generate code or solu-
tions, which could involve plagiarism and cheating. This is not only against the principle of academic integrity, but 
may also have a negative impact on our learning and growth.

Academic 
integrity

Technical 
ethics

In medical research, we often need to deal with the patient’s personal information and health data which are 
extremely sensitive. However, some ChatGPT tools may not provide adequate data privacy and security protection, 
leading to the risk of user data leakage.

Data privacy 
security

ChatGPT may sometimes provide codes or recommendations based on incomplete or biased data, adversely affect-
ing our medical research.

Data bias

Once when I was writing a program for medical data analysis, ChatGPT gave some advice, but I later found that the 
advice had some logical errors and was not accurate. I think this is because ChatGPT doesn’t know enough about 
some specialized programming problems or domains, or it doesn’t fully understand my specific needs.

Accuracy Informa-
tion 
quality

Sometimes when I’m looking for a solution to a specific programming problem, ChatGPT’s answer, while syntacti-
cally and logically sound, doesn’t exactly match the problem I’m actually trying to solve.

Correlation

When I asked for information about the latest programming techniques, ChatGPT’s answers seemed outdated and it 
didn’t provide the latest information I needed.

Timeliness

Ask ChatGPT with the clearer and more detailed programming problems description, and the more standardized the 
prompt words, ChatGPT can provide a more targeted and accurate answer.

Prompt words 
specification

Informa-
tion 
acquisitionChatGPT sometimes gives programming statements that are beyond my learning scope and difficult to understand. Result 

presentation
I saw on the Xiao Hong Shu and BiliBili websites that ChatGPT is recommended by learning bloggers to be used to 
solve programming problems efficiently, and I became interested in ChatGPT. What is the great technology that is so 
powerful.

Internet publicity Social 
impact

I found that my classmates could complete their homework quickly with the help of ChatGPT, so I also tried to use it. Classmates’ 
influence

ChatGPT can provide a better, shorter, and more efficient program. It lets us learn other ways which may be better in 
the process of independent programming.

Extended learning Usage 
scenarios

During examination review, I may sometimes forget some basic knowledge points I have learned before, and then 
often forget a little bit of things, resulting in the whole program always reporting errors. Therefore, directly asking 
ChatGPT helped me to shorten the time of searching for slides of the course to a great extent.

Examination 
review

When the program doesn’t work properly, ChatGPT can quickly help me find the error and fix it. Diagnosis and 
correction of 
errors
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solve programming problems, and ultimately impairing 
their future growth and development.

According to the individual factor analysis, ChatGPT 
shows good technology and functions in the program-
ming learning of medical students, and meets some 
expectations of users. However, the risks brought by 
ChatGPT will make medical students hesitate and worry 
when using it, which should also be paid attention to by 
educators.

Technical factors
The research results show that technical factors are 
important factors influencing the willingness of medical 
students to use ChatGPT when learning programming, 
which is confirmed by the TAM theory.

In terms of technical advantages, compared with other 
artificial intelligence technologies, ChatGPT can provide 
users with personalized learning experience through nat-
ural language interaction, and provide targeted guidance 
and help according to the individual’s learning progress 
and difficulties. More than half of the respondents said 
that this mode of personalization makes it more efficient 
to solve their own programming problems during pro-
gramming learning. This participant’s evaluation of the 
practical benefits that ChatGPT can bring in program-
ming learning, thereby affecting their adoption of the 
technology, is in line with TAM theory.

Research shows that the attitude towards ChatGPT is 
affected by price consciousness, and the willingness to 
use is directly affected by the attitude [30]. This study 

Table 4  Spindle coding analysis results
Main categories Independent categories Meaning
Individual factors Perceived risks Subjective judgment of individual users on risk characteristics and severity after use.

Perceived benefits Actual benefits experienced by individual users after use.
Willingness to accept technology Individual users’ acceptance of the technology and willingness to use it.

Technical factors Technical barriers Difficulties and problems that users encounter when using ChatGPT.
Technical advantages The leading degree of ChatGPT compared with similar technologies.
Technical ethics The ethical relationship between technology and human and society.

Information factors Information quality Objective evaluation of the content of answers given by ChatGPT.
Information acquisition Users use ChatGPT to obtain the required information.

Environmental factors Usage scenarios Combination of various environmental factors or specific scenarios when using ChatGPT.
Social influence The influence of social factors on users’ decisions and behaviors.

Willingness to use Use positively Accept ChatGPT and have a positive intention to use it.
Use neutrally Unclear attitude towards ChatGPT and the willingness to use it is not obvious.
Use negatively Do not accept ChatGPT and have a negative intention to use it.

Table 5  Selective coding analysis results
Relationship 
structure

Definition of relationship structure Representative statement

Individual factors
→Willingness to use

Individual factors such as perceived risks, 
perceived benefits, and technology acceptance 
willingness are the important factors that af-
fect users' willingness to use. There is a causal 
relationship between individual factors and 
willingness to use.

1. Using ChatGPT may make me rely on it. Too much dependence will 
weaken my thinking and programming ability, which will affect my 
willingness to use it.
2. Using ChatGPT to assist programming improved my learning confi-
dence and programming ability, and benefited me a lot.
3. I am open-minded about ChatGPT assisted programming because after 
all, programming is a challenge for me. If there is a kind of technology that 
can help me understand better and program, I would gladly accept it.

Technical factors →
Willingness to use

Technical factors such as technical advantages, 
technical ethics, and technical barriers are 
important factors affecting users’ willingness to 
use, and there is a causal relationship between 
technical factors and users’ willingness to use.

1. ChatGPT has obvious technical advantages and can solve programming 
problems and provide personalized learning for me. I am willing to use it.
2. ChatGPT may challenge the existing social order and social ethics, I 
should consider it;
3. ChatGPT access difficulties, the limit on usage times and use cost make 
me worry.

Information factors→
Willingness to use

Information quality and information acquisition 
are important factors affecting users’ willingness 
to use, and there is a causal relationship between 
information factors and willingness to use.

1. ChatGPT may provide imprecise programming information or advice to 
mislead me, which makes me worried;
2. The code given by ChatGPT is beyond my knowledge, which makes it 
hard for me to understand and influences my willingness to use it.

Environmental 
factors→Willingness 
to use

Social influence and usage scenarios are 
important factors affecting user’s willingness to 
use, and there is a causal relationship between 
environmental factors and willingness to use.

1. At first through online publicity, I learned that ChatGPT is very intel-
ligent. I was interested so I tried and found that it is indeed very useful;
2. Sometimes to complete the programming assignments, sometimes to 
broaden knowledge, I want to give it a try.
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found that among the factor of technical barriers, the 
problems and difficulties encountered when using Chat-
GPT, including limited access to ChatGPT, limited usage 
frequency (after a certain number of free queries, pay-
ment is required or specific conditions must be met to 
continue using ChatGPT), and version fee restrictions 
(higher versions of ChatGPT must be paid for), are one of 
the important factors effecting the willingness of medical 
students to use ChatGPT. In addition, some respondents 
reported that ChatGPT may have delays in processing a 
large number of requests. ChatGPT’s response speed may 
sometimes fail to meet the need for immediate help and 
guidance when writing code, which poses difficulties and 
challenges for medical students when using ChatGPT 
to assist in programming. The aforementioned inconve-
niences and challenges encountered by participants dur-
ing their learning and utilization of ChatGPT have the 
potential to diminish their willingness to adopt this tech-
nology, which is consistent with the TAM theory.

With the rapid development of artificial intelligence 
technology, technology ethical issues have also become 
increasingly prominent. Some respondents expressed 
concerns about data privacy and security, academic 
integrity, data bias, and other issues that ChatGPT may 
bring, which is consistent with some existing research 
findings [28, 31, 32]. In particular, some respondents said 
that in medical research, medical students often need 
to program to analyze patient personal information and 

medical data, which is extremely sensitive and may be 
at risk of data leakage when using ChatGPT to assist in 
programming.

According to technical factors analysis, when medical 
students use ChatGPT in programming learning, they 
should not only be good at giving play to the technical 
advantages of ChatGPT but also need to pay attention 
to problems such as technical barriers and technical eth-
ics. It deserves developers and relevant institutions’ full 
consideration how to effectively prevent the technical 
risks brought by ChatGPT and strengthen the construc-
tion of technical ethics, to promote the integration of 
artificial intelligence technology and medical education. 
Furthermore, a prior study noted that due to economic 
conditions, network infrastructure, and other issues, 
medical students in economically underdeveloped areas 
may face difficulties in conveniently accessing and uti-
lizing ChatGPT [32]. This inequality limits the learn-
ing opportunities for medical students in economically 
underdeveloped areas and potentially exacerbates the 
unequal distribution of educational resources. Conse-
quently, when promoting AIGC tools in medical educa-
tion, special attention should be paid to addressing usage 
barriers faced by students from different regions, ensur-
ing fair access to educational resources.

Fig. 1  The influencing factors model framework of willingness to use
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Information factors
Information quality is considered a key factor in attract-
ing users to use ChatGPT [33]. A study revealed that the 
credibility of information can affect users’ trust in chat-
bots, which in turn affects their willingness to use [34]. 
This finding aligns with the survey results of respondents 
who value the quality of ChatGPT replies. To avoid seri-
ous consequences caused by errors in academic research 
and medical practice, it is particularly significant for 
medical students to pursue the information quality of 
ChatGPT in the learning process.

Some respondents mentioned that if they want Chat-
GPT to write code, detailed instructions need to be 
given, and sometimes the resulting coding process is 
complex, which can lead to problems that they have not 
learned in the course. Some respondents also pointed out 
that they could not obtain the desired result presentation 
form (such as pictures of data analysis results). There are 
specific requirements for medical students who are new 
to programming when inputting prompt words, and the 
generated results are often presented in a single form, 
which limits the medical students ‘access to effective pro-
gramming information and affects their willingness to 
use ChatGPT. This discovery confirms the effort expec-
tancy factor in UTAUT theory, which refers to the level 
of effort required by respondents when using ChatGPT 
assisted programming.

It can be seen that under the current generation mode 
and content of ChatGPT, it is a problem to be considered 
by medical educators how to help medical students effec-
tively obtain, analyze, evaluate, and use the generated 
results, to better guide the learning and development of 
medical students.

Environmental factors
Studies have shown that through social media and other 
digital platforms, users are more exposed to and curi-
ous about artificial intelligence [32], Social media and 
peer influence were recorded as contributing factors 
that motivate respondents to use ChatGPT [35, 36]. The 
strong promotion of ChatGPT’s functions and advan-
tages by traditional and new media has made ChatGPT 
become one of the hottest artificial intelligence tech-
nologies currently available. At the same time, the posi-
tive evaluation and recommendation of people around 
also further enhanced the recognition and acceptance 
of ChatGPT assisted programming by medical students. 
To some extent, this social influence stimulates the will-
ingness of medical students to use ChatGPT to assist 
programming. It can be seen that the influence per-
ceived by respondents from their surrounding group will 
impacts their willingness to use ChatGPT, which is con-
sistent with the social influence factors mentioned in the 
UTAUT theory.

According to the respondents, medical students have 
a positive intention to use in task situations of expand-
ing programming ideas, reviewing for programming 
examinations, and correcting and revising programming 
errors. In these specific scenarios, ChatGPT can provide 
targeted learning resources and solutions to help medical 
students complete programming tasks more efficiently.

It can be seen that the information environment such 
as social media and online forums not only shape the 
cognitive framework of medical students towards new 
technologies, but also influence their willingness to use 
them through communication mechanisms such as opin-
ion leaders and peer groups. Therefore, fully utilizing 
information dissemination channels such as social media 
and digital platforms for promotion may increase medi-
cal students’ awareness and acceptance of ChatGPT. In 
addition, when schools, management departments, and 
teachers actively encourage the use of ChatGPT among 
medical students, such guidance may also enhance stu-
dents’ willingness to adopt the technology. However, 
misleading information that may exist in media public-
ity or negative evaluation of ChatGPT from close social 
relationships may lead to misunderstandings or biases 
among medical students regarding the use of ChatGPT. 
Medical students should pay attention to whether they 
can maintain rational thinking and make decisions based 
on their own needs and actual situations.

Measures and suggestions
This paper uses the grounded theory method to analyze 
the antecedents and results of medical students’ willing-
ness to use ChatGPT in programming learning and puts 
forward measures and suggestions based on the data 
analysis results.

Be careful about the risks brought by ChatGPT and pay 
attention to ethics education
The current worries about the application of ChatGPT 
in medical education mainly come from the possibility of 
academic misconduct of medical students, medical data 
privacy leakage, and biased medical data feedback. Under 
this risk background, the use of ChatGPT has been cur-
rently explicitly prohibited by some education depart-
ments or universities. However, ChatGPT has inevitably 
affected the development of medical education, and how 
to make a good response strategy is the issue that edu-
cators and relevant institutions should focus on [37]. On 
the one hand, schools can establish usage scenarios and 
application guidelines for AIGC tools such as ChatGPT, 
clarify ethical boundaries, prohibit behaviors that rely 
entirely on tools without proper citation, and establish 
disciplinary mechanisms for violations of guidelines to 
ensure the appropriate utilization of artificial intelli-
gence in education. At the same time, integrity detection 
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software or tools can be combined at the technical level 
to help identify the results directly generated by Chat-
GPT. On the other hand, integrity education and ethics 
education should be strengthened to help medical stu-
dents understand the importance of academic integrity 
and the seriousness of the consequences of plagiarism 
and cheating and develop the skills and habits needed to 
use ChatGPT responsibly and ethically use ChatGPT in 
programming learning.

Strengthen the cultivation of critical thinking and establish 
ChatGPT application case base
In medical education, cultivating medical students’ 
higher-order thinking skills (especially critical think-
ing, interdisciplinary thinking, and creative thinking) 
is a need for cultivating innovative compound medical 
talents in the future society. In terms of instructional 
design, teachers can set more open-ended thinking train-
ing questions (such as argumentation questions that 
require expressing viewpoints, empirical problems that 
require data collection and analysis), while reduc-
ing overly closed and limited Q&A questions, enabling 
medical students to fully experience the entire process 
from needs analysis, system design to coding imple-
mentation, and avoid directly using ChatGPT to gener-
ate answers; In terms of evaluation methods, teachers 
can assess medical students’ understanding of program-
ming design through activities such as sharing practical 
ideas and group discussions to comprehensively evaluate 
their knowledge and ability levels. Through open-ended 
questions and comprehensive assessments, medical stu-
dents can develop their independent analytical skills and 
critical thinking, reducing the likelihood of solely rely-
ing on AIGC tools to complete assignments. In addition, 
teachers can collect and sort out the successful applica-
tion cases of ChatGPT in programming education (the 
practical application effects of ChatGPT in assisting 
programming learning, cultivating innovative thinking, 
and improving learning efficiency), to provide reference 
and reference for programming teaching for medical stu-
dents, and also help teachers to better understand and 
use ChatGPT for medical education innovation.

Carry out personalized learning guidance to improve the 
key literacy of programming
Driven by the educational concept of paying attention 
to the cultivation of higher-order thinking ability, the 
rich information, knowledge, and resources in ChatGPT 
technical corpus will promote the innovation of teach-
ing methods and teaching content, so as to help medical 
students gradually develop higher-order thinking abil-
ity and autonomous learning ability. Teachers should 
actively guide medical students to find the problems they 
encounter in programming learning, and through the 

“tool-aided, problem-driven” teaching method, make full 
use of ChatGPT’s interactivity and intelligence, encour-
age medical students to seek learning support from 
ChatGPT, including programming debugging assistance, 
explanation of complex concepts, and customized pro-
gramming task solutions. This personalized training 
can provide more flexible and efficient learning expe-
riences tailored to the varying foundations of medical 
students. In addition, because ChatGPT has good mul-
tilingual code generation and debugging capabilities, for 
basic programming teaching, it is necessary to pay more 
attention to the cultivation of medical students ‘compu-
tational thinking, artificial intelligence literacy and inter-
disciplinary literacy, and reduce the memory learning of 
grammatical details in the programming language. For 
instance, by leveraging the large number of clinical and 
research cases generated through ChatGPT, medical stu-
dents can gain a deeper understanding of the significance 
of programming learning in medical practice problems. 
Additionally, with the professional advice and code cases 
provided by ChatGPT, language barriers can be reduced, 
enabling medical students to focus more on leveraging 
information technology for technical practice and inno-
vative research in the medical field.

Limitations
This study has certain limitations. On the one hand, the 
sample size of this study is relatively small and only tar-
geted at first-year undergraduate students participating 
in the course, which may result in biased samples that do 
not represent a wider range of regions and populations. 
Future research could expand the sample size and focus 
on students from different grades abd medical schools 
across different regions to improve the accuracy of the 
findings. On the other hand, this study only conducted 
interviews and focuses exclusively on ChatGPT, with-
out considering other AIGC tools, which may limit the 
comprehensiveness of the research results. Subsequent 
studies could incorporate questionnaire data, combin-
ing quantitative and qualitative methods, and introduce 
other AIGC tools for comparative analysis to conduct 
deeper studies.

Conclusion
This study constructs a theoretical framework for the 
influencing factors of medical students’ willingness to use 
ChatGPT in programming learning through grounded 
theory qualitative research paradigm analysis. It deep-
ens the understanding of medical students’ experience 
and cognition of ChatGPT, and also compensates for the 
shortcomings of existing literature on medical students’ 
views on the use of ChatGPT in programming learning. 
The results show that the willingness of different students 
to use ChatGPT in programming learning is divided into 
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three types according to the subjective use degree of 
users: use positively, use neutrally, and use negatively. In 
addition, it is found that individual factors, technical fac-
tors, information factors, and environmental factors are 
four important dimensional factors that affect ChatGPT 
usage willingness. According to the analysis of influenc-
ing factors, measures and suggestions are put forward 
such as preventing risks and paying attention to ethical 
education, cultivating critical thinking and establishing 
case base, and personalized teaching to improve the core 
literacy of programming, providing necessary reference 
for the effective integration of AIGC tools such as Chat-
GPT into medical education.

In future research, the theoretical framework proposed 
in this study, concerning medical students’ willingness to 
use ChatGPT in programming learning, can be further 
validated for its universality and applicability through 
quantitative studies. In addition, targeted case studies or 
experiments can be designed to further refine and vali-
date key concepts and hypotheses in the theory, thereby 
improving the theoretical framework.
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