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ABSTRACT

Introduction: The use of generative artificial intelligence (Al) for medical education research
remains controversial. Although Al has the potential to revolutionize qualitative research analy-
sis, concerns regarding its validity and accuracy remain barriers to its use in research. We sought

to compare Al-generated qualitative coding with human coding.

Methods: As part of a mandatory course, third-year medical students watched 2 health care-
related videos and responded to prompts on a virtual discussion board. Students’ posts were
anonymized. Human coders met multiple times over a 4-month period to create a code list, gen-
erate themes, and produce an explanatory model. Generative Al also was asked to identify the
main themes. Three external reviewers with expertise in qualitative research compared each pair

of human-coded and Al-generated themes.

Results: Human coders required nine 60-minute meetings to code students’ posts, whereas Al
completed the analysis in approximately 30 seconds. Consensus among the external reviewers

was that the pairs of themes were not the same or similar.

INTRODUCTION

Qualitative  studies involving written
reflections and interviews can provide
details and deeper understanding of par-
ticipants’ perspectives not otherwise
attainable through quantitative methods.
The analysis of such qualitative stud-
ies, however, is generally labor-intensive.
Manually coding written posts and tran-
scripts requires human coders and suffi-
cient time for analysis. For most medical
educators with a variety of responsibilities,
finding time to meet and code qualitative
data can be challenging.

Generative artificial intelligence (Al),

Conclusions: Al required substantially less time and effort than human coders. Although most
reviewers concluded that Al-generated themes were not comparable to human-generated
themes, this finding was not unanimous. Generative Al may facilitate and accelerate qualitative
research in medical education; however, concerns regarding the validity and contextual inter-
pretation of Al-generated analyses must be addressed before its widespread use in qualitative

such as ChatGPT, offers an alternative to
manual coding that could change the way
qualitative research is done. Generative Al
is defined as “deep-learning models that

can generate high-quality text, images, and

medical education research.
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other content based on the data they were
trained on.”! Research on generative Al in
medicine and medical education remains
limited. As an emerging area, studies on generative Al have tended
to focus on patient care-related outcomes.24 Studies in medical
education have generally explored student evaluations rather than
educational assignments.4
Virtual discussion boards have long been used in undergradu-
ate education and other health professions education, such as
dentistry.> Their use in medical education has been less common,
although it increased during the COVID-19 pandemic. Posts on
virtual discussion boards became a straightforward way to track
and confirm student engagement with required online activities.
Students’ reflections contain a wealth of information, making writ-

ten assignments valuable sources of data for research.¢ However,
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examining reflections for research is tradi-
. & . . ) Table 1. Video Title, Competency Domain, and Duration
tionally both time- and labor-intensive.
. . Video Title Domain Duration
Generative Al presents an opportunity
to analyze qualitative research more effi- Making Mistakes Professionalism; personal and professional development 1:37:45
ciently with fewer personnel.2 Integrating Emotional Intelligence Interper.sonal and communication s.kills;. personal and 1:04:25
. . professional development; professionalism
Al into required coursework for research . . — —
. Advocacy on the Frontlines: Supporting  Practice, interpersonal and communication skills, 0:55:002
and educational purposes could enhance LGBTQ Patients in Combat and Beyond  professionalism
product1v1ty without addmg to the work- Healing in the Aftermath of Hate Personal and professional development, professionalism  0:50:002
load. However, the extent to which Al can The Art of Medicine — Patient-Centered  Interpersonal and communication skills; professionalism  1:00:05
understand the context of data compared Communication Skills
with human coders remains uncertain. The Healthcare Remains the Third Leading  Systems-based practice; practice-based learning and 0:55:00
objectives of this study were to compare gatuse of Death: Is There Hope for the  improvement
uture
themes identified from students’ reflections — —
Gallows Humor Professionalism; interpersonal and communication skills 54:58
by Al and human coders and to evaluate
. | Am Not Your Inspiration Practice-based learning and Improvement; professionalism, 0:09:02
how each performed the analysis. systems-based practice
aApproximate duration of video
METHODS w
Participants

Third-year medical students at the Medical College of Wisconsin
(MCW), a private medical school in the United States, who
were enrolled in the required third- and fourth-year Continuous
Professional Development (CPD) course were invited to partici-
pate. Students who volunteered were asked to complete an assign-
ment that involved viewing 2 of 8 health care-related videos of
their choice and posting a corresponding reflection on a virtual dis-
cussion board. They also were asked to respond to 2 posts by their
peers. Students had 1 week to complete the assignment. Students
who declined to participate received an alternative assignment. By
posting on the discussion board, students consented to participate
in the study. The MCW Institutional Review Board reviewed and
approved the study (PRO00049191). All 224 eligible students

participated and completed the assignment.

Videos

Eight videos encompassing a variety of health care-related top-
ics were available for viewing. All videos except one were record-
ings of live presentations delivered between 2019 and 2021. The
exception was a TED Talk. Four videos were sessions developed
specifically for the CPD course, and 3 were presented as MCW
or departmental grand rounds. Speakers included physicians,
authors, an activist, and a lawyer. Topics, corresponding medical
education competency domains, and video duration are shown in
Table 1. The videos and topics focused on the art of medicine
rather than knowledge-based competencies. Students were asked
to address at least 1 prompt related to the videos. The prompts
asked them to discuss their thoughts and reactions, the videos
themes, and the impact and value of the content on their clinical

experiences and future practice.

Analysis
Four CPD course directors (KB, MG, LR, and CS) monitored
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the discussion board, including periodically commenting on
posts. CPD coordinators anonymized all posts after the discus-
sion boards closed. Given the exploratory nature of this study,
the investigators chose to focus on the video with the greatest
number of threads, titled “I am Not Your Inspiration,” which
focused on how individuals with disabilities are perceived. The
remaining CPD course directors (CK, HB, SV, and MW) used
grounded theory methodology to iteratively code the posts.
Grounded theory aims to generate theory from coding patterns
rather than starting with predetermined ideas.” Posts were cat-
egorized by student and by whether they were an original post
or a response. Only original student posts were coded. Themes
were generated by clustering similar sentiments and then tested
and refined by the coders.s

The CPD course directors responsible for coding reviewed
each original student post. Using a grounded theory approach, the
group first performed open coding, creating preliminary codes for
each post. Subsequently, axial coding was performed to identify
connections and group similar codes. Iterative discussion among
the coders was used to finalize the codes and organize them into

themes.

Generative Al and Thematic Analysis

Microsoft Copilot for Microsoft 365, an Al-powered assistant
licensed by MCW, was used for Al-based thematic analysis.
Copilot operates using large language models (LLMs) in conjunc-
tion with the account user’s Microsoft 365 data and internet-based
information sources.” A PDF containing anonymized student
reflections from the video with the most responses was attached to
the prompt. Copilot was also provided a link to the TED Talk, the
5 discussion prompts, and instructions to identify 3 themes and 3

representative quotes for each theme.
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Table 2. Themes by Human Coders and Al With Representative Student Quotes

Actions spective in a positive way.”

“This video taught me that moving forward, whether on rotations
or in the future as a practice, to be mindful of what | say....”
“...impact my practice by encouraging a reevaluation of biases
and a move away from viewing disability through a lens of trag-

edy or inspiration.”

Social
construct

“Our medical system is not designed for individuals with dis-
ability....how difficult performing a physical exam on a patient
would be if you are blind....”

“This can be applied to other marginalized communities as well
ranging from age, race, gender, socioeconomic status, sexual
orientation, or other identifying features.”

“Perhaps our recognition of acts that should be deemed regular
stems from us trying to recognize our sympathy for struggles
that we cannot perceive.”

Themes by lllustrative Example Themes by Al lllustrative Example

Human Coders

Emotions “| thought about how at one point in my youth | would have Objectification ~ “I never realized that feeling inspired or motivated by a disabled
been surprised by this.” and “Inspiration  person completing an ordinary act is objectifying them.”
“I' have not really thought about it the way she did and it makes Porn” “We often praise individuals with disabilities solely for their
me question my concepts of disabilities.” existence... this shouldn't be the standard.”
“As future physicians, | believe that it can become easy for us “The idea that disabled people are often seen solely as sources
to view the world through a ‘clinical’ or ‘problem-base’ lens. of inspiration or exceptional due to their disabilities... under-
Such a lens often distorts the true reality of a situation and may scores a societal tendency to view disability through a narrow
alter the empathy that we feel for a particular situation or indi- lens.”
vidual.”

Future-oriented ~ “My second half of the school year will be influence by this per- Impact on “This talk will remind me that for patients with disabilities, |

Clinical Practice
and Personal
Growth

might need to work harder to ensure people feel safe enough
to let walls down and realize they don’t need to inspire, they
just need to be.”

“l want to make sure that | continue to uplift my patients and
support them without making them feel patronized.”

“This video really made me reflect on that experience because
everyone is just learning to use their bodies to the best of their
capacity.”

The Social Model
of Disability and
Societal Barriers

“She is more disabled by the social world we live in compared
to her body.”

“No amount of smiling at stairs has made it turn into a ramp.”
“Disability is not the result of the restrictions that someone’s
body or illness imposes on them but rather the effects of how
society interacts with the capacity of a disabled person's body.”

Comparison of Themes

Three faculty members not involved in the study compared each
pair of human-coded and Al-generated themes. Two were PhD-
trained qualitative researchers, and 1 was a physician with quali-
tative research experience. All were provided only the table of
human-coded and Al-generated themes and representative quotes.
They were blinded to the manuscript and study objectives. They
were asked to assess each pair of themes and determine whether
they were the same, similar, or different and why. This approach
was chosen because of the exploratory nature of the study and the

lack of validated tools for comparing themes.10

Reflexivity

The study idea was developed collaboratively based on several
years of experience conducting the discussion board activity. All
CPD directors work with medical students in clinical settings and
through the CPD course. The coders are clinicians with experience
in qualitative research. To engage in reflexivity, coders reflected on
their experiences in medical education, interactions with patients
with disabilities, and their identities and roles within medicine
and society.!! Coders acknowledged that their faculty position
and experiences might influence their interpretations of students’
posts. Coders openly shared their perspectives during analysis,
explaining their interpretations and gaining a better understand-

ing of one another’s viewpoints.
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RESULTS

The video with the most responses was “I Am Not Your
Inspiration,” which focused on how individuals with disabilities
are viewed. There were 101 original posts for this video. Human
coders identified 46 unique codes, which were categorized by con-
sensus into 3 themes: emotions, future-oriented actions, and social
construct. Human- and Al-coded themes with representative quo-

tations for each category are shown in Table 2.

Human-Created Themes

Our 4-member group of physicians and medical educators identi-
fied 46 codes after reviewing the posts, which were developed into
the following 3 themes:

Emotions: Students often reflected on their past experiences and
ways of thinking, eg, “This talk made me take a look at an uncon-
scious bias that I didn’t know I had.” Others thought more deeply
about the video’s message and how their mindset may have contrib-
uted to a larger issue, eg, “I think a common tendency, especially
with strangers, is to look at others for who they are to us, rather
than who they are for themselves” and “I feel it’s very important
to be empathetic towards someone, while also not allowing your
preconceived perception of a diagnosis to define them and your

expectations of their future or health.”

Future-Oriented Actions: Many students looked to the future and

considered how the video would influence their interactions with
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patients and their practice of medicine, eg, “In my future practice,
I want to create a safe space where people dont have to feel like
they can’t have negative feelings or thoughts.” Some were specific
about what they might do differently, eg, “...in the future, we can
pay extra attention to their clinic experience...to see if there is any
way we...can make the experience more like any other patients”
and “I hope to continue to utilize this moving forward to make
a conscious effort to internalize what she said and share what I

learned with those around me.”

Social Constructs: Students looked beyond themselves and
examined society and its role in what is considered the norm,
eg, “It underscores a societal tendency to view disability through
a narrow lens....” They recognized their own biases and how
inequities contribute to societal constructs. Students identified
that certain beliefs and ideas are often reinforced for the benefit
of some and to the detriment of others, eg, “True inclusivity
involves addressing these challenges rather than tokenizing inspi-

rational stories.”

Generative Al-Created Themes

The PDF of anonymized posts from the video was attached to the

Copilot prompt that read:
“Third year medical students watched the following video
(https:/fwwuw.ted.com/talks/stella_young i_m_not_your_inspi-
ration_thank_you_very_much/transcript) Anonymous I Am
Not Your Inspiration- Original Posts Only 1.pdf and then were
asked 1o respond to the following prompts: Please reflect on this
videolsession by answering at least one of the following questions:
What themes resonated with you from this video and why? How
will themes you noticed impact your practice? What was/was nor
meaningful about this video and why? What are your thoughts
abour this video? You are now at least several clerkships into
your third year — how may have your experience been different
if youd seen this video earlier? Why? Please review the attached
Anonymous I Am Not Your Inspiration- Original Posts Only.
paf’ responses from the students and identify 3 themes with 3

>

representative quotes for each theme.’

Copilot provided the following response:
After analyzing the student reflections on Stella Youngs TED
Talk, T'm Not Your Inspiration, Thank You Very Much,’” 3 major

themes emerged consistently across the responses. Each theme is
supported by representative quotes from the students reflections.”

(Representative quotations are shown in Table 2).

Copilot then listed the following 3 themes and a short summary

of each:

Theme 1: Objectification and “Inspiration Porn.” Many students
reflected on how society often objectifies people with disabilities
by labeling them as “inspirational” for simply living their lives, a

concept Stella Young critiques as “inspiration porn.”

Theme 2: The Social Model of Disability and Societal Barriers.
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Students resonated with Young’s emphasis that societal structures,
rather than individual impairments, often create the most signifi-

cant barriers for people with disabilities.

Theme 3: Impact on Clinical Practice and Personal Growth.
Students reflected on how the talk challenged their biases and
would influence their future interactions with patients, particu-
larly by encouraging them to avoid assumptions and foster more

respectful, individualized care.

Comparison

Consensus was reached, although it was not unanimous. Both
PhD faculty members concluded that all pairs of themes were
different. Their explanations included a perceived lack of contex-
tual depth and the observation that the Al-generated themes were
broad and overlapping. The physician faculty reviewer concluded
that all theme pairs were either the same or similar, as did the

human coders.

Total Time Spent on Analyses

Total time spent by the human coders included the cumulative
time devoted to coding during group meetings. This amounted
to nine 60-minute meetings conducted over a 4-month period
to complete coding and theme development. Total time spent
on analysis using Copilot was less than 30 seconds, including the

time required to enter the prompt and generate a response.

DISCUSSION

Generative Al identified themes in a fraction of the time required
by human coders. Two of the 3 external reviewers did not find
the Al-generated themes to be the same or similar to the human-
coded themes. Coding and theme development are inherently
subjective processes, which may account for the differences in
how Al and human coders labeled themes and selected representa-
tive quotations. It is noteworthy that the physician reviewer and
human coders, who were also physicians, considered the theme
pairs comparable. This finding may illustrate differences in quali-
tative experience and training between qualitative research faculty
and physicians who conduct research.

Qualitative research, particularly interviews and written com-
mentary, can provide deeper insights in participants’ own words
that may not be attainable through other research means. While
educators routinely read and review students’ written responses,
analyzing those responses for research purposes typically requires
additional personnel and substantial time.

Generative Al provides a generalized overview of learners’
input. However, evaluating and determining the quality of indi-
vidual posts remains a persistent challenge.1? At present, manual
review of each learner’s assignment is still needed to assess indi-
vidual content and effort. This limitation remains a clear challenge
for generative Al If the purpose of reflections, discussion posts,

and other written assignments is to assess learners’ understand-
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ing or engagement, manual review appears more appropriate than
Al-assisted analysis.

Regarding time commitment, all coders had prior experience
with qualitative research and coding; therefore, no additional
training time was required. However, coders struggled to find
times when all participants were available to code together. Like
many clinical educators, each coder balanced varying adminis-
trative, educational, and clinical responsibilities, with research
conducted during limited discretionary time. From an efficiency
standpoint, generative Al does not require coordinating multi-
ple schedules and can analyze qualitative responses in less than
a minute. In this study, Al completed a task that took human
coders more than 4 months to complete in approximately 20
seconds.

Available literature comparing generative Al with human coders
in qualitative research has similarly demonstrated substantial gains
in efficiency.! In terms of thematic accuracy, one study found fair
to moderate agreement between Al-generated and human-gener-
ated themes in qualitative analysis of a text-messaging interven-
tion for patients.'4 Nonmedical studies comparing generative Al
and human coders have reported similar findings, including effi-
ciency gains but differences in thematic development.!516 Others
have also noted that Al may struggle to detect emotion and tone.!”
Sarcasm, for example, can be difficult for Al to detect because
contextual understanding is important.!8 Cultural differences and
slang further complicate these challenges. Admittedly, humans are
not perfect at interpreting written tone either.!9 Additionally, some
quotations identified by both the human coders and Al in our
study could reasonably have fit within multiple themes, a point
raised by one of the external reviewers.

The differing conclusions reached by the external PhD review-
ers compared with the physician reviewer and human coders
serve as an important reminder that professional background can
shape qualitative interpretation. Qualitative research experts often
emphasize conceptual depth and clear conceptual boundaries. In
other words, they carefully consider whether each theme repre-
sents a distinct concept and avoids overlap with other themes.
Consequently, the PhD reviewers viewed Al-generated themes
as superficial and lacking deeper understanding and insight. In
contrast, the physician coders evaluated the themes largely on the
basis of practical relevance and how the themes resonated with
their clinical experiences.

Many qualitative software programs, including NVivo
(Lumivero), Dedoose (SocioCultural Research Consultants, LLC),
and MAXQDA (VERBI Software), now incorporate Al-enabled
functions.Available feature include autocoding, theme suggestion,
summarization, and sentiment detection. For researchers consid-
ering Al to support qualitative analysis, software with specific Al
capabilities is recommended over the use of general Al tools such
as ChatGPT and Copilot so that the analysis is integrated and
supported by qualitative methodological rigor.
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It is also important to recognize that the appropriateness of
either by hand or Al coding depends on the purpose of research.
For studies requiring deep interpretive analysis, systematic and
consistent procedures, clear analytic coherence, and transparent
decision-making, human coders remain essential. When the pri-
mary goals are efficiency, rapid summarization, content analysis, or

preliminary pattern identification, Al may be a useful analytic tool.

Limitations

This was a single-site study; therefore, the generalizability of the
findings is uncertain. Additionally, allowing students to select
which videos to watch may have introduced selection bias. Social
desirability bias also may have been present, as students may post
certain responses to create favorable impressions. Theme compari-
sons were performed only for the video with the largest number
of posts. Whether similar results would have been observed for
the remaining videos is unknown. Additionally, students may have
used generative Al to help create their discussion posts. Finally,
comparison of human- and Al-generated themes could have been

strengthened by the inclusion of additional external reviewers.

CONCLUSIONS

Our findings suggest that Al-powered assistants can provide
unmatched efficiency for qualitative data analysis. However, limi-
tations remain regarding the validity of Al-generated interpre-
tations and the ability to appreciate context, tone, and nuance.
Addressing these limitations could transform how qualitative anal-

ysis is conducted in medical education research.
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