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Abstract

Background To investigate the perspectives and expectations of faculty radiologists, residents, and medical students
regarding the integration of artificial intelligence (Al) in radiology education, a survey was conducted to collect their
opinions and attitudes on implementing Al in radiology education.

Methods An online questionnaire was used for this survey, and the participant anonymity was ensured. In total, 41
faculty radiologists, 38 residents, and 120 medical students from the authors'institution completed the questionnaire.

Results Most residents and students experience different levels of psychological stress during the initial stage

of clinical practice, and this stress mainly stems from tight schedules, heavy workloads, apprehensions about

making mistakes in diagnostic report writing, as well as academic or employment pressures. Although most of

the respondents were not familiar with how Al is applied in radiology education, a substantial proportion of them
expressed eagerness and enthusiasm for the integration of Al into radiology education. Especially among radiologists
and residents, they showed a desire to utilize an Al-driven online platform for practicing radiology skills, including
reading medical images and writing diagnostic reports, before engaging in clinical practice. Furthermore, faculty
radiologists demonstrated strong enthusiasm for the notion that Al training platforms can enhance training efficiency
and boost learners’ confidence. Notably, only approximately half of the residents and medical students shared the
instructors’ optimism, with the remainder expressing neutrality or concern, emphasizing the need for robust Al
feedback systems and user-centered designs. Moreover, the authors'team has developed a preliminary framework for
an Al-driven radiology education training platform, consisting of four key components: imaging case sets, intelligent
interactive learning, self-quiz, and online exam.

Conclusions The integration of Al technology in radiology education has the potential to revolutionize the field by
providing innovative solutions for enhancing competency levels and optimizing learning outcomes.
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Background

Medical imaging technology and equipment, such
as X-rays, CT scans, MRIs, ultrasounds, PET scans,
and others, are diverse and rapidly evolving, with new
advancements constantly emerging. As a highly practi-
cal discipline, extensive and in-depth clinical practice is
indispensable for enhancing meticulous logical thinking
abilities and diagnostic skills in radiology education. The
pressing issue is to effectively bridge the gap between
theoretical foundations and practical clinical practice,
and accumulate diagnostic experience, thereby fostering
high-quality radiologists.

In recent years, artificial intelligence (AI) has achieved
remarkable progress in the medical field, particularly in
the field of radiology, generating considerable enthusiasm
and anticipation amongst healthcare professionals and
the general public [1]. Initially, there was apprehension
that the emergence of Artificial Intelligence (AI) in radi-
ology could potentially jeopardize the profession, culmi-
nating in a decline in the number of radiologists [2]. Even
the necessity of training future generations of radiolo-
gists was questioned [3]. However, with the development
of AI technology, a consensus has now emerged that Al
still serves as a supplementary tool rather than a replace-
ment for radiologists in medical practice and has been
regarded as an innovative way to significantly streamline
workflows and assist in disease detection, diagnosis, and
treatment [4]. Radiologists need to adopt Al technology
in clinical practice to augment work efficiency, quality,
and patient care. Furthermore, Al can evoke high expec-
tations in radiology education and has the potential to
promote radiology education and improve training for
residents by facilitating competency-based training and
evaluation. However, the application of Al technologies
in radiology education remains a nascent field with lim-
ited exploration.

To date, there have been scant documented surveys
exploring the perceptions of Chinese faculty radiologists,
residents, and medical students regarding Al in radiol-
ogy education, including its influence on teaching and
the availability of opportunities within training. Gaining
insight into individual attitudes and requirements could
improve the integration of Al into radiology teaching and
training programs, potentially exerting a profound influ-
ence on the successful implementation of Al in radiology
education. This survey aimed to evaluate the require-
ments, experiences, and opinions of faculty radiologists,
residents, and medical students regarding the integration
of Al into radiology education, as well as the impact of
AT on this field. It is anticipated that a framework for an
Al-driven radiology education training platform will be
proposed. The results of this study may provide valuable
data for the implementation of Al in radiology education
and offer guidance for future initiatives.
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Materials and methods

Subjects

Faculty radiologists, residents, and medical students
at Xuanwu Hospital, Capital Medical University, were
invited to take part in this online survey conducted in
April 2023. We targeted different groups of participants,
aiming to include a representative mix of participants
with varying levels of experience and exposure to Al in
radiology. This was done to enhance the generalizability
and validity of our findings. Based on the recent popu-
lation records of the radiology department and learners,
218 individuals (58 faculty radiologists, 40 imaging resi-
dents, and 120 undergraduate medical students) were
identified as the targets for the survey study. All subjects
participated voluntarily. Since this study does not fall into
the category of life science and medical research involv-
ing human subjects, the protocol has been reviewed by
the Ethics Committee of Xuanwu Hospital Capital Medi-
cal University and a waiver has been granted. The study
was conducted in accordance with the Declaration of
Helsinki. Informed consent was acquired from all the
participants. Data collection was entirely anonymized,
with no identifying information.

Methods

The survey questionnaire was initially designed based
on input from three radiology consultant mentors who
have extensive teaching experience of over 30 years in
the Department of Radiology. Subsequently, the survey
was pretested with four independent senior radiologists
to assess completion time, sentence clarity, validity, and
reliability. Their feedback led to the rephrasing of spe-
cific statements and questions to enhance readability. The
questionnaire was designed separately for instructors,
residents, and medical students to capture the diverse
perspectives. The final instructor version comprised a
total of 12 questions, including five general demographic
questions (gender, age, highest academic degree, years
of service, qualifications) and seven questions related to
the integration of Al into radiology education (five sin-
gle-choice questions and two open-ended questions).
The final resident and student version also consisted of
12 questions, including three demographic questions
(gender, age, stage of training, or grade), two psycho-
logical-related questions, and seven questions regard-
ing the integration of Al into radiology education (four
single-choice questions, one-multiple choice question
and two open-ended questions). It takes approximately
five minutes to complete this questionnaire. Respondents
were not obliged to provide any contact information.
The survey questionnaire was created on the WJX online
questionnaire platform (powered by https://www.wjx.cn,
Changsha Ranxing IT Ltd., Changsha, China) and sub-
sequently distributed to the participants by the research
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assistant. Surveys with incomplete answers would be
excluded from the results.

Statistical analysis

Data were collected and categorized initially and then
analyzed using IBM SPSS Statistics software, version
22.0 (IBMCorp., Armonk, N.Y., USA). The outcomes of
choice questions were presented in terms of frequency
and percentage [examples (%)], and the responses to the
open-ended questionnaire for all participants need to be
summarized. To assess the reliability of the questionnaire,
the Cronbach’s alpha coefficient for internal consistency
was calculated. The comparison of survey results among
the faculty radiologists, residents, and medical students
was conducted using Fisher’s exact test or x* test. Fur-
ther conduct subgroup analyses within each group, such
as observing the differences between junior/intermedi-
ate radiologists and senior radiologists, between junior
and senior residents, and between preclinical and clini-
cal students. Statistical significance was set at P<0.05,
two-tailed. For free-text responses, we utilized thematic
analysis to identify key themes emerging from partici-
pants’ responses. Two independent reviewers analyzed
the open-ended responses using an iterative process of
classifying and refining categories based on consensus.
To ensure reliability, we conducted inter-rater reliability
checks and reported the Cohen’s kappa values achieved
during this process.

Results

Demographic statistics of participants

A total of 199 valid responses were gathered, consist-
ing of 41 from faculty radiologists, 38 from imaging
residents, and 120 from undergraduate medical students
within the two weeks. The total response rate was 91.7%.
The distribution of sex among the involved radiolo-
gist instructors was nearly balanced, with 51.2% (n=21)
being male and 48.8% (n=20) being female. The age dis-
tribution was 34.1% for the 25-35 years group, 34.2%
for the 36—45 years group, and 31.7% for those above 45
years. All the radiologists had completed a postgraduate
degree, with 48.8% (n=20) possessing a master’s degree
and 51.2% (n=21) holding a doctoral degree. Some fac-
ulty radiologists (41.5%, n=17) had less than 10 years of
experience, 26.8% (n=11) had more than 10 years but
less than 20 years, and 31.7% (n=13) had over 20 years of
experience. There were 10 junior radiologists (24.4%), 14
intermediate radiologists (34.1%), and 17 senior radiolo-
gists (41.5%).

Among 38 residents, most of the participants were
female, accounting for 65.8% (n =25), while 34.2% (n=13)
were male. The average age of the residents was 26 years.
Regarding the stage of training: 19 residents (50%) were
in their first year (ST1), 10 residents (26.3%) were in their
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second year (ST2), and 9 residents (23.7%) were in their
third year (ST3).

A total of 120 medical students at the trainee stage
responded, with an average age of 23 years. There was
a predominance of females (7=83, 69.2%) over males
(n=37,30.8%).

Psychological pressure in the early stage of clinical practice
During the initial stage of clinical practice, 58% of the res-
idents stated that they experienced some psychological
pressure, while 29% considered it to be extremely high.
Among students, these proportions are 57% and 32%
respectively. Reasons for high pressure among residents
include a tight schedule and heavy workload, accounting
for 84%; concerns about diagnostic report writing errors,
accounting for 79%; academic and employment pressure,
accounting for 66%; and research pressure, accounting
for 42%. The respective proportions among students are
80%, 62%, 81%, and 59% (as shown in Fig. 1; Table 1).

Interest and experience in Al

A significant proportion of respondents reported having
no prior experience with integrating Al into their exist-
ing teaching, learning, or training procedures. Only 12%
of the faculty radiologists, 3% of the residents, and 7% of
the students were acquainted with the implementation of
Al in radiology education. Most had limited knowledge
or lacked a fundamental understanding of Al in radiol-
ogy education, which was particularly evident among
students (P <0.05). Nevertheless, most of the respondents
were interested in integrating Al into radiology education
and expressed a wish to first practice reading images and
writing reports through an Al training platform before
entering the clinical practice stage. This strong desire is
more pronounced among faculty radiologists and resi-
dents (P<0.05). The faculty radiologists expressed a high
level of satisfaction and believed that the Al training plat-
form could enhance training efficiency (83%) and boost
learners’ confidence (76%). In contrast, approximately
half of the residents and medical students were enthusi-
astic and recognized the potential of the AI platform to
improve training efficiency and confidence, while others
were neutral or concerned (P < 0.05) (as shown in Fig. 1;
Table 1). The reliability of the questionnaire was repre-
sented by a Cronbach’s alpha of 0.734.

To provide a deeper understanding of how perceptions
differ based on experience or stage of training, further
subgroup analyses within each group were conducted
and revealed that, regarding the question “Do you have
interest in the application of Al in radiology education?,
some preclinical students showed more neutral or nega-
tive attitudes compared to clinical students (P<0.05).
There were no statistically significant differences between
junior/intermediate radiologists and senior radiologists,
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between junior and senior residents, and between pre-
clinical and clinical students for the remaining aspects
(P>0.05) (as shown in Table S1-S3).

Suggestions and concerns for integrating Al into radiology
education

The free-text responses that dealt with the suggestions
and concerns related to the Al training platform were
also gathered. Two independent reviewers evaluated the
text responses of Q11 and Q12. Cohen’s kappa values for
different groups (faculties, residents, and students) were
calculated separately. The results showed that all Cohen’s

kappa values were higher than 0.786 with all P-val-
ues <0.001, indicating a substantial agreement or almost
perfect agreement. This suggests consistency between
the classification processing of the two reviewers. Most
instructors and learners have put forward several pro-
posals for the development of Al platforms in radiology
education, approximately 32.5% of students didnt offer
suggestions due to their unfamiliarity with AL The top
three suggestions include enabling learners to search for
and select cases according to their requirements, read
images, write radiological reports similar to real clini-
cal work, and receive timely feedback to address their
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weaknesses. Other suggestions include providing a wide
range of knowledge for learners. Trainees can acquire the
imaging features and differential diagnoses of diseases,
access the latest research progress in imaging, as well as
obtain clinical knowledge spanning from basic symp-
toms and diagnostic criteria to cutting-edge treatment
regimens.

Regarding the disadvantages, instructors, and learners
have also presented their viewpoints. What they mainly
care about is the software’s performance, including the
Al reliability, flexibility, feedback accuracy, and interac-
tivity. Their main concerns lie in the performance of the
software. They wonder if it is intelligent enough to flex-
ibly understand the diagnostic reports written by learn-
ers, ensuring that using different words to convey the
same meaning does not result in misjudgment. They also
question whether it can precisely provide feedback on
the learning effectiveness and progress of learners, and if
it can achieve personalized and precise services. Further-
more, they are worried about poor interactivity and the
absence of communication between learners and instruc-
tors. Some other concerns include potential deficiencies
in integrating with clinical practice. There may be a lack
of clinical thinking, insufficient knowledge expansion
and extension. It may not be as vivid as the explanations
given by teaching instructors. The sense of achievement
and responsibility in clinical work cannot be conveyed
through Al Learns may rely too much on it and be reluc-
tant to think actively. It may fail to achieve truly personal-
ized and precise education.

Discussion

The exponential growth of medical imaging knowledge in
recent years poses new challenges for both learners and
educators who are responsible for training the next gen-
eration of radiologists. Once entering clinical practice,
the focus of education often shifts due to practical con-
siderations. Currently, there exists a disconnect between
theoretical learning and clinical practice in radiology
education [5], which is manifested in the poor quality of
radiological reports and low training efficiency. Incorpo-
rating Al into the provision of teaching and training is a
prospect that might provide thrilling new opportunities
for knowledge acquisition and overcoming educational
deficiencies. Moreover, along with the advancement of
Al technologies, how to integrate Al into radiology edu-
cation and attain better teaching and training outcomes
are the matters we truly need to contemplate profoundly.
This study surveyed faculty radiologists and learners at
various stages of radiology education, ranging from med-
ical school through residency training, to assess attitudes
and requirements regarding the integration of Al in radi-
ology education from diverse perspectives. The findings
revealed that despite the participants’ limited objective
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knowledge about the implementation of Al in radiology
education, most of the participants viewed Al applica-
tions positively, considering it a valuable training tool.
Furthermore, the most favored Al applications in educa-
tion were portability and interactive training platforms,
which can be introduced in medical school and radiol-
ogy residency training as a primary didactic tool for pre-
clinical training. This survey serves as an initial subjective
assessment of educators’ and learners’ specific require-
ments related to Al in radiology education, potentially
laying the groundwork for future in-depth research and
guiding the implementation of Al in clinical radiology
teaching and training.

Residents and students commonly experience a cer-
tain level of psychological stress during the early stage of
clinical practice. This discrepancy primarily arises from
an inability to promptly integrate theoretical knowledge
with clinical practice, resulting in an inadequate adapta-
tion to clinical work. They are unable to promptly and
effectively combine theoretical knowledge with clinical
practice and have difficulty adapting well to clinical work.
The application of Al in radiology education is still very
restricted, although the notion of using Al to enhance
education is not novel. Most faculty radiologists, resi-
dents, and students reported having limited familiarity
with Al education and lacking practical experience in
using Al for teaching or training purposes. Despite their
limited experience with AI, most of the participants
expressed enthusiasm for incorporating Al in radiology
education, particularly among faculty radiologists and
residents who have already witnessed the impact of Al
in clinical practice. Consequently, this highlights a mis-
match between the existing interest in leveraging Al for
educational purposes and the insufficient availability of
relevant resources for both educators and learners. Other
studies likewise discovered that there were few instances
of formal integration of Al into radiology teaching and
training [6—8]. Positive attitudes could, thus, promote the
adoption of Al in radiology education. Al in radiology
education could mainly be employed for foundational
training, such as for medical students or junior residents,
to personalize learning experiences and tailor them for
individual trainees. For advanced training, senior resi-
dents will still have the chance to directly interact with
cases at a picture archiving and communication system
(PACS) reading station or consult and communicate
directly with the educators. Hence, radiology medical
students or junior residents might represent a potentially
considerable untapped resource for individuals currently
engaged in Al education development and research. The
development of Al educational resources offers both an
opportunity and a challenge.

Radiologists overwhelmingly expressed enthusiasm
and optimism regarding the potential benefits of Al in
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radiology education, including stress reduction, confi-
dence enhancement, and training efficacy improvement.
Faculty radiologists, due to their extensive experience in
clinical settings, are likely to have more exposure to Al
applications. This familiarity may lead to a more posi-
tive view of Al In contrast, the residents and medical
students held more cautious expectations, characterized
by a mix of optimism and skepticism. The difference in
expectations regarding the role of Al between educa-
tors and learners highlights some worries among learn-
ers. Learners may be more concerned about the potential
threats Al poses to their future careers and the reliability
of Al-generated feedback. The top two concerns regard-
ing Al in radiology education in this study revolve around
feedback accuracy and interactivity limitations, which
may impact the overall effectiveness of the learning expe-
rience. The system might be overly rigid and incapable
of adapting to understand the content of radiological
reports written by learners, potentially resulting in mis-
interpretation of different words expressing the same
meaning. Moreover, there is a deficiency in real-time
interaction and discussion between learners and educa-
tors. Addressing these concerns is essential to ensure that
Al-driven radiology education is effective, efficient, and
learner-centered. Although attitudes towards AI vary
among broad categories (faculty, residents, students),
subgroup comparisons within the same category across
different age groups or stages show no significant differ-
ences. This indicates that the integration of Al into radi-
ology education is a relatively new application, and the
same category tends to have relatively consistent views
on it, faculty radiologists who had more exposure to Al in
clinical practice were related to positive attitudes towards
integrating Al into education. In the future, longitudinal
studies with regular surveys at predefined intervals will
be carried out to track the changes in learners’ percep-
tions when they are exposed to Al platform. These sur-
veys will cover various aspects of their experiences with
Al including their initial impressions, changes in their
confidence levels in using Al-assisted learning, and
how their views on the role of Al in their future careers
develop over time. It is also a challenge for developers
and researchers to establish more valid and reliable mea-
sures to analyze learners’ performance. To determine
and verify the efficacy of Al in education, a series of con-
trolled experiments are essential to precisely evaluate the
impact of Al platforms on learning outcomes and stress
reduction. The trainees using Al-integrated learning plat-
forms will be in the experimental group, while those who
have previously adopted traditional learning methods
will be in the control group. Compare the final theoreti-
cal exam scores and images-reading skills test scores of
the two groups. Also, survey learners’ satisfaction with
the AI platform and whether it can relieve psychological
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stress in the form of a questionnaire. If AI demonstrates
effectiveness in enhancing trainee performance through
the previous evaluations, further longitudinal studies can
be conducted to track trainees’ long-term performance.

The utilization of online resources such as imaging
case sets, question banks, and tests has gained popular-
ity among residents, offering a means to enhance learn-
ing, retain knowledge, and assess competence [9]. They
exhibit a preference for these online tools, which can be
attributed to their convenience, flexibility, and personal-
ized learning experience. A well-designed and dynamic
radiology training platform, integrated with Al could
furnish residents and medical students with the tools to
optimize their learning outcomes and improve knowl-
edge retention. Based on the current educational bar-
riers and challenges, as well as the concerns and needs
of instructors and learners regarding the integration of
Al in education, our team has tentatively proposed an
Al-integrated platform framework, which comprises a
development flowchart, function menu, and deployment
methods, as shown in Fig. 2A and C. The development
process includes product design, program develop-
ment, art design, testing support, and technical support
(Fig. 2A). The main function menus of the platform
include standardized imaging case sets, intelligent inter-
active learning, self-quizzes, and online exams (Fig. 2B).
The components and functionalities of the AI educa-
tion platform framework will be explained in the subse-
quent section. The system structure primarily consists
of acquisition of information, dataset, data server, Al
server, teacher-side terminals, and student-side terminals
(Fig. 2C).

The imaging case sets can supply abundant educational
resources to learners. In contrast to the conventional top-
down teaching approach, where students and residents
first acquire diagnostic skills from experienced radiolo-
gists and then apply them in practice, case-based learn-
ing offers an alternative paradigm, which is favored by
radiology students and educators due to its effectiveness
in allowing learners to gain first-hand experience in diag-
nosing and interpreting cases by themselves [10]. This
approach is regarded as more effective than the tradi-
tional one [11-13]. The case-based AI teaching platform
can complement the bottom-up learning approach, and
the curated case sets with high educational value can be
organized by disease systems, subspecialties, and clinical
diagnoses, forming a tree structured classification map
of medical imaging. Cases cover both common and rare
diagnoses, with 5-10 examples for each disease. These
cases can be searched through semi-automated selec-
tion criteria. The case selection process is guided by four
key criteria, which must be met simultaneously: (1) The
case should be a disease type stipulated in the teaching
syllabus for undergraduate students majoring in medical
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imaging or the training rules for residents, and align
with the seniority and ability of the teaching and training
objects; (2) The case should be a disease type for which
trainees tend to make common mistakes when writing
radiological reports; (3) The case should provide a com-
prehensive set of clinical, laboratory, and imaging exami-
nation data, moving beyond mere image description to
facilitate a deeper understanding of the disease process
(with all basic information and images anonymized); (4)
The case should feature high-quality images with signifi-
cant teaching value, enabling learners to develop their
clinical thinking and decision-making skills through
the interpretation of these cases. In addition, typical
cases of teaching significance that newly arise in clinical
work will be uploaded regularly to continuously replen-
ish and update the case database, ensuring its perpetual
usefulness.

The primary products in medical radiology are radio-
logical reports. Traditional teaching method largely
depends on the interpretation of live clinical cases at
the PACS workstation [14, 15]. However, in busy clini-
cal settings, it is challenging for faculty radiologists to
provide detailed feedback on every report due to time
constraints. Typically, they may make several alterations
to the reports, but they only choose the key points to
emphasize and explain. Junior residents often prefer to
receive more feedback, both major and minor, and seek
to understand the changes made to their reports. More-
over, due to heavy clinical workloads, resident educa-
tional training is often scheduled based on work demands
rather than individual needs. Case-based simulations of
reading images and writing reports might assist in foster-
ing a subjective sense of preparedness and confidence for
trainees [16]. The intelligent interactive learning mod-
ule provides situational learning with real-time forma-
tive feedback tailored to specific learning skills, covering
undergraduate education, specialized training, and con-
tinuing education. The intelligent interactive learning
module encompasses various features, including image
reading, radiological report writing, reports rating and
scoring, Al analysis reports, feedback, relevant teaching
points pushing, relevant cases pushing, growth curves,
and communication section. Students and residents can
search and select cases in accordance with individual cir-
cumstances, engage in image reading, identification of
imaging signs, and report writing. The module includes
common small tools for measuring the size and density,
marking the lesion, zooming, reversing, adjusting image
settings, and so forth. The functions of the common small
tools used for image reading and the interface for writing
radiological reports resemble the clinical working mode
in the radiology department, allowing students to acquire
a genuine and immersive learning experience. Automated
error detection in radiological reports and immediate
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feedback analysis offer learners the chance to review the
cases they missed or misinterpreted [17]. Furthermore,
the system can supply additional cases from the teaching
case set when learners read similar cases, similar to “sug-
gested readings” and emphasize and spotlight relevant
teaching points to enhance learner retention and com-
prehension. By tracking and analyzing large datasets on
learners’ performance and progress [18, 19], it is feasible
to provide customized and personalized education for
residents and students, optimizing their skill levels [20].
For example, the platform can record learning activi-
ties, track progress and proficiency, identify weaknesses,
learning gaps, and frequent mistakes, then adjust the
training content according to performance, and design
customized complementary curricula or learning plans
to fill these gaps and meet the learning requirements of
the learners [21-23]. The necessary workload is consider-
ably less than the current manual effort needed. These Al
applications offer hope for alleviating the growing burden
on faculty radiologists and residents. Within the intelli-
gent interactive learning module, there is a communica-
tion zone where learners can pose questions about cases
or express different viewpoints and opinions. Learners
can leave a message in this section, and the teachers or
instructors will provide timely responses.

Al platform’s self-quiz module randomly assigns learn-
ers a set number of cases to review and diagnose, pro-
viding a grade upon completion. The platform can offer
immediate, objective, specific, and precise feedback and
evaluations, and emphasize relevant teaching points.
It can also intersperse cases in which users previously
answered wrongly, assisting them in addressing and con-
solidating knowledge deficiencies, which has a positive
effect on enhancing the learning experience [23]. More
significantly, the platform will analyze extensive historical
data, including the learning duration, learning trajectory,
and test results of learners, to customize individualized
training for each learner. Consequently, this approach
facilitates the realization of personalized education and
greatly advances precision education in radiology [20].

The human-computer dialogue examination mode
is the prevailing method for medical imaging exams.
Compared with traditional paper-based exams, online
exams can present images of cases more precisely, which
closely conforms to the clinical practice and examina-
tion requirements of the imaging profession, thus stan-
dardizing medical imaging exams. The platform supports
various kinds of exam questions, such as single-choice,
multiple-choice, fill-in-the-blank, true-or-false, short-
answer, and question-and-answer questions. During the
exam, the exam duration can be set, and other learn-
ing modules can be locked. Operations unrelated to the
exam are not permitted. Moreover, the platform offers
options for both automatic and manual scoring. For
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objective questions, automatic scoring will save teach-
ers’ time and enhance exam efficiency. The platform also
supports accessing the test papers, analyzing, summariz-
ing, printing, and exporting exam results. Teachers can
utilize the platform to simulate various types of medical
imaging exams tailored to specific needs, including ques-
tion types, difficulty levels, and assessment content. This
assists learners in becoming familiar with online exam
formats, like graduation and professional title exams, at
an earlier stage.

In teaching practice and the existing teaching platform
framework, separate standardized imaging case sets and
online exams are available, but intelligent interactive
learning and intelligent self-quizzes are rare. According
to the current survey, instructor radiologists, residents,
and medical students consider that in AI teaching and
training, the development of an intelligent training plat-
form should be given priority. Therefore, we proposed
an Al-driven teaching platform framework integrating
standardized imaging case sets, intelligent interactive
learning, self-quizzes, and online exams. It might be ben-
eficial for adapting to various learning phases and styles.
It extends undergraduate teaching beyond the classroom
and acts as a valuable supplement to the standardized
curriculum. Students can utilize the AI platform to study
and practice independently during extracurricular time.
It can also be employed for the junior residents’ train-
ing program. Similarly, Al-driven training should be
regarded as a complement to traditional training meth-
ods rather than a substitution. Applying Al to a radiology
online training platform could assist in providing stu-
dents and residents with a transitional adaptation period
in clinical practice. It could also help identify individual
knowledge gaps and learning needs that learners might
have been oblivious to, offer educational content tailored
to their needs and learning styles, and enhance clinical
skills achievement and positive participation [18, 24—26].
The combination of Al platform training and automated
feedback with traditional learning approaches would
improve learning and training efficiency and promote
innovation in radiology education. Additionally, since a
large part of our assessment of learners is subjective, it
is challenging to identify trends in training effectiveness.
Nevertheless, Al can recognize and manage patterns by
annotating learners’ performance data, and their com-
petence can be continuously and objectively evaluated
[18, 25]. Assigning some routine tasks, such as acquir-
ing theoretical knowledge and clinical skills, and evalu-
ating exams, to an Al platform will reduce the teaching
pressure on radiologists who are in charge of these tasks
[3, 27, 28]. Radiologists will have more time to focus on
clinical work and scientific research. Furthermore, this
platform would not only aid in the local development of
teaching and training but also offer access on a national
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scale without being restricted by time and space. This is
particularly significant in areas where high-quality teach-
ing resources and a variety of radiology cases are scarce.
It can assist in achieving cross-regional and interschool
resource sharing and solve the issue of uneven educa-
tional resources. In summary, just as Al has been rapidly
adopted into clinical practice, the time has arrived for
educators to embrace AL The potential to create value
and advance radiology education is undeniable.

Al has the potential to advance precision education in
radiology. However, there are still some obstacles that
need to be overcome to achieve this goal. First, the con-
tent construction challenges. Producing high-quality
medical imaging teaching cases requires a significant
amount of time from professionals. Moreover, it is quite
challenging to organically combine medical imaging
knowledge with Al technology. Teaching cases should
cover not only the interpretation of traditional medical
images but also the usage of Al tools and the principles
of algorithms. Moreover, teaching content needs to be
continuously updated in line with the rapid develop-
ment of medical imaging technology and Al to ensure its
timeliness. Second, the technological challenges. When
developing Al algorithms applicable to medical imag-
ing education, both accuracy and interpretability need
to be taken into account. Although complex deep learn-
ing algorithms boast high precision, it is rather difficult
to explain their decision-making processes, which is
not conducive to teaching and understanding. Different
medical imaging tasks (such as identifying anatomical
structures, analyzing imaging features, and diagnosing
diseases) require different algorithms. Third, the per-
sonnel and financial challenges. Building the platform
requires cross-disciplinary talents, including medi-
cal experts, Al engineers, education experts, and so on.
However, such compound talents are currently in short
supply. The construction of the platform involves mul-
tiple expenses such as software development, server pur-
chase, data storage, and personnel salaries. Moreover,
continuous financial support is also needed for subse-
quent maintenance, updates, and iterations. Fourth, the
challenges in application and promotion. Some teachers
and students may question the accuracy of Al diagno-
ses or worry about its impact on their professional judg-
ment abilities. AI lacks empathy and common sense and
is unable to improvise or understand nuances. Learners
are concerned about the accuracy and interactivity of
Al feedback. It must be acknowledged that before the
introduction of Al the use of Al in education requires
appropriate supervision and research, to prevent Al sys-
tems from providing trainees with inaccurate or substan-
dard teaching. It would be important to appropriately
address these issues for the successful establishment and
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implementation of an Al-driven radiology education
training platform.

There are two limitations in the current survey: (1)
The respondents are self-selected and confined to those
from Xuanwu Hospital, which restricts its generalizabil-
ity. Future multi-institutional research will encompass
a more diverse and multi-regional sample to validate
and expand our findings. This will not only enhance the
robustness of our research but also contribute to a more
comprehensive understanding of the topic in diverse geo-
graphical, cultural and educational settings; (2) Although
the questionnaire incorporates some open-ended and
free-text questions, there are still constraints in terms
of the scope of response options in the questionnaire
design. The questionnaire was intended to offer a com-
prehensive overview of Al implementation in radiology
education, but this approach restricted the capacity to
capture more specific viewpoints and requirements. It
could be improved through group discussions and the
utilization of more open-ended questions.

Conclusions

In conclusion, this survey reveals that the faculty radi-
ologists, residents, and medical students involved in
this survey all demonstrated a positive attitude towards
the implementation of Al in radiology education, and
faculty radiologists expressed higher satisfaction and
greater confidence in Al Furthermore, a framework
of Al-assisted radiology education training platform
was tentatively recommended and proposed by our
group and could be employed in the clinical skill train-
ing of medical students and residents. While Al integra-
tion holds promise for enhancing radiology education,
addressing concerns related to implementation, feedback
accuracy, and user readiness is essential for its success-
ful adoption. As of now, Al education is still in the early
stages of exploration. It demands dynamic domestic and
international collaboration from clinical, research, and
educational perspectives, along with extensive research,
development, and real-world validation. It is hoped that
in the future, Al will not only transform the way we carry
out our professions and achieve ‘precision medical diag-
nosis and treatment, but also innovate educational mod-
els, change the way we teach and learn, and ultimately
achieve ‘personalized precision medical education’
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