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Abstract

Introduction: Applications of artificial intelligence (AI) in radiology continue to increase 
every year, however most radiology residencies lack a dedicated AI education curriculum. 
Fundamental AI education resources are even more sparse for trainees in low- to middle-
income countries and under-resourced healthcare systems. The AI Literacy Course 
assesses the effectiveness and scalability of a free, remote AI education curriculum to 
increase understanding of fundamental AI terms, methods, and applications in radiology 
among radiology trainees in the United States and internationally.

Method: A week-long AI in radiology literacy course for radiology trainees was held 
October 3-7, 2022. Ten 30-minute lectures utilizing a remote learning format covered 
basic AI terms and methods, clinical applications of AI in radiology by three different 
subspecialties, and special topics lectures. A proctored, hands-on clinical AI session 
allowed participants to directly use an FDA-cleared, AI-assisted viewer and reporting 
system for advanced cancer. Pre- and post-course electronic surveys were distributed 
to assess participants’ knowledge of AI terminology and applications, as well as their 
interest in AI education. 

Results: A total of 25 residency programs throughout the US participated in the course 
with participants attending from 10 countries. An average of 150 participants viewed 
the course per day. Nearly all participants reported insufficient exposure to AI in their 
radiology training (95.8%). Participant knowledge of fundamental AI terms and methods 
increased after completion of the course, with an average pre-course evaluation of 8.3/15 
and a post-course evaluation of 10.0/15 (p=0.01).

Conclusion: The scalability of the AI Literacy Course demonstrates a viable model to 
bring accessible fundamental AI education to radiology trainees in the United States and 
internationally.
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Introduction
Artificial intelligence (AI) has made a substantial impact on 
the practice of radiology, and the scope and scale of the 
radiology market continues to increase. The majority of FDA-
cleared AI applications in healthcare are related to radiology, 
with new applications securing FDA clearance every month 
(1-3). And yet, despite an increasing number of applications, 
increasing research and publication, and increasing clinical 
integration of AI in radiology, the majority of radiology 
trainees continue to report that AI education in their 
diagnostic radiology training program is inadequate (4-12). 

Opportunities for AI education have become more available, 
but barriers still remain for accessible AI education (13-16). 
Few radiology training programs have dedicated AI curricula; 
surveying 62 radiology training programs in the US, a recent 
study found that less than half had any formal AI educational 
initiatives, and only 3% of programs advertised their training 
pathway to residents or fellows (17). Access to AI education 
and hands-on experience with AI becomes even more sparse 
in low-resource settings and in low- and middle-income 
countries (LMICs). The vast majority of radiology trainees 
in the United States, and globally, report that AI will have a 
substantial impact on the practice of radiology, but that they 
have not had sufficient training in AI (11,12,18-21).

The AI Literacy Course, led by Artificial Intelligence in 
Radiology Education (AIRE), held remote lectures on 
fundamental terms, methods, and applications of AI 
in Radiology for radiology training programs in the 
Southeastern United States (22). In 2021, the course included 
nine training programs and reached over 150 radiology 
trainees. Participants demonstrated increased knowledge 
of AI terms and methods and increased comfort with 
AI in radiology. In 2022, the course was expanded and 
made accessible, free of charge, to radiology trainees and 
radiologists in practice around the world. Remote education 
has become widely used in medical education, but there 
are important considerations in leading a nationwide or 
international lecture series (23,24). By surveying participants 
of this AI Literacy Course, we assessed its effectiveness with 
an expanded international audience.

Methods and materials

Outreach

Program directors and coordinators from 33 radiology 
training programs in the Southeastern United States 
were invited by email to register for the course. The AI 
Literacy Course directors partnered with RAD-AID and 
Health4theWorld, two of the largest international radiology 
non-governmental organizations (NGOs), to increase 
access to the course for international participants. These 
organizations were selected due to their large international 
audience, particularly in LMIC settings, their experience in 

remote education, and their existing AI education initiatives 
for their member programs. 

The course was promoted on Twitter (now X, San Francisco, 
California) with social media outreach targeting radiology 
resident groups. Course lecturers and partner programs 
(radiology training programs and the international radiology 
outreach organizations) were encouraged to promote the 
course on their personal and organization’s social media 
accounts. 

Curriculum

The curriculum for the AI Literacy Course maintained 
the overall structure of the 2020 and 2021 courses. This 
curriculum was developed by a panel of three academic 
radiologists and a lead radiology resident, each with greater 
than five years of experience in AI research and education. 
To ensure the course met the needs of their members, 
the course goals and curriculum were discussed with 
RAD-AID and Health4theWorld leaders during curriculum 
development. Two 30-minute lectures were held each day 
and broadcast via Zoom (San Jose, California). Lectures were 
held from 12-1pm CST on October 3-7, 2022, and recorded 
lectures were posted to the course YouTube channel one 
week after the course. All lectures were in English. 

The primary goals and objectives of the course were to 
establish a foundational knowledge base of AI terms, 
methods, and applications in radiology. Although the course 
was developed primarily with the educational needs of 
radiology trainees in mind, the course was available free 
of charge to all participants including medical students, 
residents, fellows, postdoctoral researchers, and attending 
physicians. The AI Literacy Course lectures rotate on a 
two-year cycle, highlighting different subspecialties and 
special topics each year; the 2021 course highlighted 
applications of AI in neuroradiology, abdominal imaging, 
breast imaging, and cardiothoracic imaging (22), and the 
2022 course highlighted AI applications in pediatric imaging, 
musculoskeletal imaging, and nuclear imaging. Topics 
covered in the 2022 AI Literacy Course can be found in the 
course syllabus (Figure 1). 

Sessions included introductory lectures on fundamental 
terms and methods of AI, lectures on applications of AI 
by subspecialty, special topics lectures, and a hands-on AI 
demonstration with an FDA-cleared radiology AI application. 
The hands-on event featured an augmented image tool for 
oncologic imaging that provides automated segmentation 
of index lesions and tracks change in lesion size on restaging 
exams. Participants utilized the tool on a set of prepared 
baseline and restaging CT exams with metastatic cancer of 
various types on the vendor’s test server, and live technology 
support was provided during the demonstration.
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Evaluation

A voluntary, anonymous, IRB-approved survey and 
evaluation were distributed to course participants before 
and after the course. A seven-question pre-course survey 
and eight-question post-course survey assessed trainees’ 
subjective knowledge of AI terms and methods, opinions 
of the impact of AI on radiology, and their opinions of 
the AI Literacy Course (post-course survey, only), scored 
on a Likert Scale of 1 to 5. Participants were prompted to 
report what prior experience they had with AI, if any. The 
pre-and post-course evaluations consisted of the same 
question set, however the question order was randomized 
between the pre- and post-course evaluation. The 2022 
course evaluations were taken from the 2020/2021 course 
evaluation (22) to allow for a more direct comparison in 
performance between the two cohorts; answer order and 
wording were altered, and participants were not informed 
of their results or of the correct answers on the evaluations 
during the 2020, 2021, or 2022 courses. On the post-course 
survey, participants were able to provide feedback for the 
course and suggest topics for future courses.

Survey and evaluation documents were hosted on Google 
Forms (Mountain View, California). Statistics were performed 
using Microsoft Excel (Redmond, Washington). Pre-course 
and post-course evaluation data were compared using 
a Student’s t-test. Survey data were assessed using the 
Wilcoxon rank sum test. A p-value of less than 0.05 was 
considered statistically significant.

An equivalence test was used to determine if the results of 
the post-course evaluation from 2022 were equivalent to or 
inferior to prior iterations of the course in 2021 and 2020. The 
sample size and standard deviation were used to calculate 
the inferiority limit (Δ), yielding an equivalence interval of 
2.5/15 (17%). To determine equivalence, the 95% confidence 
interval of the 2022 evaluation scores must be within 
+/- 2.5/15 (17%) of the combined 2020/2021 post-course 
evaluation mean (25,26). 

Results

Course invitations were sent directly to 33 radiology 
training programs in the Southeast and participants from 

Figure 1. The 2022 AI 
Literacy Course schedule and 
curriculum.
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25 programs in total joined the course, representing over 
500 US radiology trainees. Individuals from participating 
training programs could view the course as a group or join 
the course individually. 347 individual participants from 
10 countries registered for the course, including the US, 
Colombia, Grenada, the Netherlands, Cameroon, Nigeria, 
Egypt, Lebanon, Saudi Arabia, and India. Because some 
training programs viewed the course lectures as a group, 
daily participant numbers were estimated. The number of 
accounts logged in for daily lectures ranged from 30 to 75 
accounts; allowing for individual account logins and variable 
attendance in the group logins, a conservative estimate of 
150-250 participants daily participants was made with an 
estimated daily average of 175. 

There were 96 responses to the pre-course survey, 46 
responses to the pre-course evaluation, and 45 responses 
to both the post-course survey and evaluation. The 
estimated total number of participants eligible to respond 
to the pre- and post-course survey and evaluation was 
500 radiology resident participants plus 347 individual 
participants, resulting in a response rate of 11.3% (96/847) 
and 5.4% (46/847) for the pre-course survey and evaluation, 
respectively, and a response rate of 5.3% (45/847) for the 
post-course survey and evaluation. Partial responses were 
accepted for the pre- and post-course survey, which resulted 
in different denominators for some questions; the total 
number of responses for each question is specified in the 
denominator. Partial responses were not accepted for the 
evaluation, and two post-course evaluations were excluded 
due to incomplete submissions. On the pre-course survey, 
the majority of respondents were radiology residents, 
representing 71.9% of attendees (69/96), followed by medical 
students at 18.8% (18/96), attending physicians at 8.3% 
(8/96), and postdoctoral research fellows at 1% (1/96).

Respondents reported that AI education is important to 
radiology training, with 74.8% (71/95) rating AI education as 
important or very important. The majority of respondents, 
64.2% (61/95), reported low or very low familiarity with 
fundamental terms, methods, and applications of AI, and 
95.8% (92/96) of respondents reported that they have not 
had sufficient training in AI. Compared to results from the 
2021 survey, a higher proportion of respondents had prior 
experience with AI. Respondents who reported “No prior 
experience with AI” decreased from 77.2% (71/92) in 2021 
to 59.1% (55/93), with the largest proportion of respondents 
reporting participating in AI research (12.9%, 12/93), 
previously participating in the AI Literacy Course (11.8%, 
11/93), and attending AI lectures at their training program 
(10.8%, 10/93) (Figures 2a-b). 

On the post-course survey, 93.2% (41/44) of respondents 
reported that the course increased their understanding of 
AI and 86.4% (38/44) reported interest in participating in 
radiology AI courses in the future. Subjective comfort with AI 
also increased significantly; respondents reported familiarity 
with AI terms and methods as 2.1 out of 5 on the pre-course 

survey (1-not at all familiar, 5-very familiar) (Figure 3a) which 
increased to 3.0 out of 5 on the post-course survey (p<0.001) 
(Figure 3b).

The median score on the pre-course evaluation was 9/15 
with a mean score of 55% (8.3 out of 15) (Figure 4a). There 
was a significant increase in participant scores on the post-
course evaluation (Figure 4b), with a median score of 11/15 
and a mean of 67% (10.0 out of 15) (p=0.01).

The combined data from 2020 and 2021 yielded a post-
course evaluation mean score of 68% (10.1/15) and standard 
deviation of 3.2 from a total of 34 respondents. Figure 5a 
shows the distribution of post-course evaluation scores 
from the combined 2020 and 2021 courses and Figure 5b 
shows the post-course evaluation scores from the 2022 
course. Utilizing the 2022 mean score of 67% (10/15) and 
standard deviation of 3.1 from a total of 43 respondents, a 
95% confidence interval was calculated, yielding an interval 
of -1.73 to 1.53. The 95% confidence interval was within the 
equivalence interval of -2.5 to 2.5 (-Δ to +Δ), confirming 
statistical equivalence (Figure 5c).

Discussion

There continues to be an unmet need for AI education 
in radiology training. The program outreach broadened 
the course’s audience, increasing the number of partner 
programs from nine to 25, and the partnership with RAD-
AID and Health4theWorld helped to bring the course to 
participants in 10 countries. The vast majority of participants 
in the course report the need for more education, and 
inadequate AI exposure in their training. A higher proportion 
of participants reported prior experience with AI, owing 
to more programs integrating AI-related lectures and AI 
research (Figure 2b). Notably, 11.8% (11 of 93) of survey 
respondents reported attending the AI Literacy Course 
previously, which demonstrates the growing impact and 
value of the course. An increasing number of resources have 
become available for AI education for radiologists in training 
and radiologists in practice, including those led by training 
programs and those led by professional societies, (11,18-
20) but barriers remain to effectively address the broader 
need for AI education in the US and internationally. Current 
AI education programs are often limited to trainees in a 
particular program and courses sponsored by professional 
societies can cost hundreds of dollars in tuition (13-16). 
Fundamentally, the AI Literacy Course strives to address the 
disparity in AI education by providing free, accessible, and 
clinically relevant lectures for radiologists that will use AI in 
their practice.

The course was successful in increasing participant 
knowledge of AI, demonstrated by the significant increase 
in evaluation scores after completion of the course despite 
the challenges of a larger audience, with participants 
across multiple time zones and representing various 
practice settings and backgrounds. Course directors 
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anticipated challenges reaching participants in different 
time zones, specifically participants’ ability to attend 
lectures consistently if lectures occurred during clinical 
hours or after hours, in addition to challenges with language 
barriers, especially in relation to specialized AI vocabulary. 
Coordinating with RAD-AID and Health4theWorld, as well 
as the partnered radiology training programs in the US, 
enabled the course directors to develop a curriculum that 
met the needs of radiologists in these different settings, 
and despite the new challenges, the post-course evaluation 
scores were statistically equivalent to previous versions of 
the course.  

Hands-on experience with radiology AI continues to be a 
cornerstone of the course. Residents have reported in prior 
studies that hands-on experience with AI is an important 
aspect of AI education; allowing learners to see the concepts 
of AI in action helps to demonstrate how AI can be used in 
clinical practice (10,11,16,22). The hands-on session for this 
course was held on a test server with dedicated use cases. 
Representatives from the vendor led a short orientation 
and provided real-time IT support during the session. The 
hands-on session was one of the highest reviewed sessions 
and course feedback demonstrated participant interest in 
continuing these sessions in future courses.

Limitations of the study include the low response rate on 

both the pre- and post-course survey and evaluations. 
The total number of participants and daily participation in 
the lectures could only be estimated due to the ability of 
participants to register and view the lectures as a group. The 
calculation of the equivalence margin was limited due to the 
sample size of the prior courses in 2020 and 2021, which was 
treated as the baseline. The pre- and post-course evaluations 
featured questions that had been present in prior course 
evaluations in 2020 and 2021, which could have resulted 
in higher mean scores on the 2022 evaluation. Several 
measures were taken to address this possibility, including 
randomizing question order, rewording questions between 
each iteration of the course, and not informing participants 
of correct answers to the evaluation questions, however it is 
still possible that prior participants may recall questions from 
past courses. It should be noted, however, that only 11.8% 
of participants reported attending the course previously, 
so the effect of question recall on the mean evaluation 
would likely be limited. The mean scores of the post-course 
evaluation were nearly identical from the 2021 cohort, 10/15, 
compared with the baseline mean of 10.1/15. However, the 
calculation could only support an equivalence margin of 2.5. 
It is possible that if a lower equivalence margin was selected 
then the null hypothesis could not have been rejected.

The course directors for the AI Literacy Course and AIRE plan 
to continue expanding the course and making AI education 

Figures 2a-b. Pre-course 
survey responses to 
the question “What 
experience have you had 
with AI, including prior 
to residency?” Survey 
respondents could select 
more than one answer. 

a) Results from the 2021 
course demonstrate that 
77.2% of respondents had 
no prior experience with 
AI. 

b) Results from 2022 
course demonstrate that 
59.1% of respondents 
had no prior experience 
with AI. Most reported 
AI experience came from 
prior AI research (12.9%), 
previous participation 
in the AI literacy Course 
(11.8%), or lectures 
through their radiology 
training program.

2a)

2b)
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3a)

3b)

Figures 3a-b. Survey results 
showing participant comfort 
with fundamental terms, 
methods, and applications 
of artificial intelligence (AI) 
before completing the AI 
Literacy Course (a) and after 
the course (b). Participant 
familiarity with AI terms, 
methods and applications 
was scored on a Likert scale 
of 1 to 5, with 1 being not at 
all familiar and 5 being very 
familiar.

Figures 4a-b. Course 
evaluation scores from the 
2022 AI Literacy Course on the 
pre-course evaluation (a) and 
post-course evaluation (b). A 
15-question evaluation was 
sent to course participants 
before and after completion 
of the course. Number correct 
(max. 15) refers to the total 
number of questions, out of 
a total 15, each participant 
answered correctly. Number 
of participants represents 
the number of participants 
with each score. There was 
a significant increase in 
evaluation score from the 
pre-course to the post-course 
evaluation (p=0.01), with an 
average score of 8.3/15 on 
the pre-course evaluation to 
10.0/15 on the post-course 
evaluation.

4a)

4b)
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5a)

5b)

5c)

Figures 5a-c. Post-course evaluation scores 
and equivalence margin comparing the 
combined 2020 and 2021 AI Literacy Courses 
cohorts and the 2022 AI Literacy Course. 
The post-course evaluation consisted of a 
15-question exam scored on a scale of 0 to 15. 

a) Post-course evaluation for the 2020 and 
2021 AI Literacy Courses; results for the 
post-course evaluation for the 2020 and 2021 
courses were combined into one cohort. 

b) Post-course evaluation for the 2022 AI 
Literacy Course. 
c) Equivalence test using the combined 2020 
and 2021 results as the baseline data and the 
2022 results as the test data.

The inferiority limit (Δ) was determined to 
be 2.5, meaning that the 95% confidence 
interval of the 2022 evaluation must be 
within +/- 2.5/15 (17%) of the combined 
2020 and 2021 evaluation mean to establish 
equivalence [Walker, Ahn]. The 95% 
confidence interval of the 2022 evaluation 
results was calculated, yielding an interval 
of -1.73 to 1.53 (black line) which is within 
the equivalence interval of -2.5 to 2.5 (-Δ 
to Δ, green box). The black circle at value 
0 represents true equivalence or “no 
difference”.

resources open and available for all learners. Lectures were 
recorded and uploaded to the AIRE channel on YouTube (San 
Bruno, California) one week after conclusion of the course. 
The recorded lectures provide the opportunity for learners 
to participate in the course asynchronously, however only 
participants who attended the live course were evaluated in 
this project. The recorded lectures also provided accessibility 
features including closed captions and live subtitle 
translation, although it has been noted that these services 
are imperfect and prone to error, especially when using 

highly specialized vocabulary (27). With these limitations in 
mind, broadening the audience of the AI course to non-
English speaking participants and programs may be best 
accomplished by coaching local leaders in radiology AI to 
develop curricula in their native languages. AIRE provides 
sample curricula and past curricula on the course website, 
which is open access and free to download for instructors 
seeking to lead their own program. Future courses will 
broaden the types of hands-on experiences available for 
course participants, highlight the types of AI applications 



that radiologists can encounter in clinical practice, and will 
provide opportunities for participants to train their own 
algorithms on curated data sets. 

Conclusion

There is a continued need for AI education in radiology 
training throughout the United States and globally. Although 
opportunities for AI experience have increased, disparity in 
accessible content remains and is most significant in lower-
resourced settings. The AI Literacy Course was successfully 
expanded from a regional course in the Southeastern United 
States to reach an audience of over 500 participants in 25 
training programs and 10 countries. The course was as 
effective in increasing understanding of radiology AI to a 
global audience as it was to its smaller regional audience in 
previous years, and the success of this course suggests that 
this open model of remote lectures is scalable and effective 
for a global audience.
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