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ABSTRACT
Background and Objective: Artificial intelligence (AI) adoption in medicine
is rapidly expanding, including ambient AI (AAI), which converts clinician-
patient conversations into documentation. Despite growing use among practicing
physicians, little is known about student access to AAI or barriers to
implementation during medical student clerkships.

Methods: We surveyed 174 family medicine clerkship directors (CDs) through
the Council of Academic Family Medicine Educational Research Alliance network
regarding AAI availability, permissibility, and opinions on student use. We
analyzed responses using descriptive statistics and Fisher’s exact tests.

Results: Ninety-four CDs responded to AAI-related questions. Student AAI use
was permitted for only 3% of core family medicine clerkships. CDs cited missing
technology (38.3%) or institutional restrictions (42.5%) as barriers. Opinions on
student use were divided: 42.6% opposed any use, 41.5% supported some use,
and 16% were unsure. Among those who opposed use, major concerns included
potential negative effects on clinical reasoning (82.5%) and communication skills
(85%). Supporters of student use were significantly more likely to believe AI will
improve training and become commonplace in students’ careers than those who
did not support student use of AAI (P<0.0001).

Conclusions: Access to AAI for medical students during core family medicine
clerkships is rare, and CDs expressed substantial concerns regarding its
impact on clinical reasoning and communication skills. Given the expeditious
integration of AI into clinical practice, medical educators must be prepared to
teach with technology, proactively design curricula that assume AAI availability,
and consider modalities in addition to clinical documentation to assess student
clinical reasoning.

INTRODUCTION
Artificial intelligence (AI) is rapidly
transforming health care, from cancer
detection and drug discovery to billing
and coding support.1-3 Major industry
stakeholders continue to invest heavily
in AI tools, signaling their permanence
in clinical workflows.4-6 Concurrently,
medical schools are introducing AI
curricula, garnering interest from medical
students;7-12 and organizations such as
the Association of American Medical
Colleges (AAMC) have issued principles for
responsible AI use in education.13 These

trends underscore the need for medical
educators to prepare students for their
careers in an AI era.14,15

One emerging technology is ambi-
ent AI (AAI), which transcribes clini-
cian-patient encounters, summarizes key
clinical content, and organizes con-
tent into clinical documentation using
natural language processing techniques.16

Evidence has suggested that AAI improves
documentation efficiency and reduces
clinician burnout.16-21 Early studies
indicate potential benefits for medical
students, such as enhanced note quality
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and real-time feedback.22,23 Concerns persist regarding its
impact on clinical reasoning and communication skills,24-26

especially as AAI continues to develop abilities beyond
transcription alone (eg, agentic capabilities including order
entry, diagnosis coding, billing).18,20

Despite growing adoption among physicians—two-thirds
of whom use health AI tools27,28—AAI availability for medical
students remains unclear. Barriers may include poten-
tial educational harms, cost (estimated at $84–$600 per
monthly user),29 institutional policies, electronic medical
record availability,30 and ethical considerations such as
Health Insurance Portability and Accountability Act (HIPAA)
compliance or AI-specific concerns such as hallucinations or
bias.31 Faculty attitudes toward AAI and national frameworks
for AI integration in family medicine education are evolv-
ing.32,33 Understanding these factors is critical as documenta-
tion practices shift and traditional written notes—long used to
assess clinical reasoning26 and interprofessional communica-
tion skills—may be supplemented or replaced by AI.

To address this knowledge gap, we surveyed family
medicine clerkship directors (CDs) to characterize AAI
availability and permissibility during core family medicine
clerkships and identify factors influencing its implementation.

METHODS
Ten questions on AAI were included in the 2025 Council
of Academic Family Medicine Educational Research Alliance
(CERA) survey of family medicine clerkship directors. These
questions specifically addressed AAI transcription services,
referred to hereafter as AAI. The authors worked with CERA
survey leaders to develop questions aligned with the study
aims and existing evidence; the CERA clerkship director survey
methodology has been described previously.34

The survey included two outcome questions describing AAI
availability and CDs’ opinions regarding medical student use of
AAI. We created eight statements on potential benefits, risks,
or effects of AAI use. These items were rated on a 5-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). Internal consistency was assessed using Cronbach’s α.
The initial eight-item scale demonstrated acceptable reliability
(α = 0.752). However, “Using AAI will be helpful for patient
care,” “Medical students’ use of AAI will hinder their success in
a residency without access to AAI,” and “Supervising faculty are
resistant to AAI in their own practices” showed low item-total
correlations (0.189, 0.287, and –0.074, respectively). Removing
these items increased Cronbach’s α to 0.861, indicating
improved internal consistency.

We tested associations between the outcome variable and
each statement using Fisher’s exact tests in SAS (SAS Institute
Inc). We used the Benjamini-Hochberg procedure to control
the false discovery rate. The outcome variable, CDs’ opinions
regarding AAI use by medical students on their core family
medicine clerkship, was recoded into three categories: (1)
“Students should not be able to use AAI at all,” (2) “Stu-
dents should be able to use AAI for select/most/any patient

encounters,” and (3) “Unsure.” Responses to the associated
statements were similarly grouped as (1) “Disagree” (strongly
disagree/disagree), (2) “Neutral” (neither agree nor disagree),
and (3) “Agree” (agree/strongly agree). A P value less than
.05 was considered statistically significant. All analyses were
conducted using SAS version 9.4.

RESULTS
Of 174 surveys distributed, 100 family medicine CDs responded
(57.47%; Table 1). Respondents were a mean of 16.5 years
(SD 10.7, range 3–45 years) removed from residency training,
66.0% were female, and 75.5% were White. Six participants did
not complete the AAI questions and were excluded from the
AAI analyses.

Table 2 highlights AAI availability and situational
permissibility within clerkships. Among 94 respondents,
38.3% reported that AAI was unavailable in their health
system. An additional 58.5% reported that AAI was availa-
ble but not permitted for student use by the health system,
medical school, or clerkship leadership. Ultimately, only 3.2%
of CDs surveyed reported having AAI available and permissible
for student use.

Survey data further indicate that 42.6% of CDs did not
think medical students should be permitted to use AAI on their

TABLE 1. School Characteristics and Clerkship Director Demographics

n (%)

School

  Public 65 (69.2)

  Private 27 (28.7)

  Not answered 2 (2.1)

School region

  New England (NH, MA, ME, VT, RI, or CT) 4 (4.3)

  Middle Atlantic (NY, PA, or NJ) 13 (13.8)

  South Atlantic (PR, FL, GA, SC, NC, VA, DC, WV, DE,
or MD)

18 (19.2)

  East South Central (KY, TN, MS, or AL) 7 (7.5)

  East North Central (WI, MI, OH, IN, or IL) 17 (18.1)

  West South Central (OK, AR, LA, or TX) 9 (9.6)

  West North Central (ND, MN, SD, IA, NE, KS, or
MO)

7 (7.5)

  Mountain (MT, ID, WY, NV, UT, AZ, CO, or NM) 6 (6.4)

  Pacific (WA, OR, CA, AK, or HI) 8 (8.5)

  Canada 5 (5.3)

Gender

  Female 62 (66.0)

  Male 32 (34.0)

Race and ethnicity

  Asian 16 (17.0)

  Black/African American 4 (4.3)

  White 71 (75.5)

  Others 4 (4.3)

  Hispanic 4 (4.3)

Years since residency graduation, mean (SD) 16.5 (10.7)

Abbreviation: SD, standard deviation
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core clerkship. Among those supporting AAI use, approxi-
mately one-third endorsed use for select patient encoun-
ters, 2.1% for most encounters, and 6.4% for any encounter.
Overall, 41.5% supported some level of student AAI use, while
16.0% were unsure.

Figure 1 shows CDs’ level of agreement with five
statements regarding the impact of medical student AAI use,
as measured on 5-point Likert scales. Upon grouping the
responses as described in the Methods section, the highest
levels of agreement were for concerns that medical student
AAI use will “negatively affect their clinical reasoning skills”

and “negatively affect their ability to communicate clinical
information” (53.2% and 55.3%, respectively). Nearly half of
respondents (47.9%) agreed that medical students need to
use AAI because it will become commonplace during their
career. Fewer believed AAI would reduce burnout (17.0%), with
substantial uncertainty (55.4%). Only 28.7% agreed that AAI
would improve medical student training.

As Table 3 illustrates, survey responses from CDs who
supported student use of AAI and those who opposed
student use were analyzed across five additional questions.
For each listed result, support of student use of AAI

FIGURE 1. CD Level of Agreement with Statements Regarding Medical Students’ Use of AAI

TABLE 2. Permission and Opinion on Student Use of AAI

n (%)

Are medical students permitted to use an ambient AI transcription service during their core family medicine clerkship?

  No—the health system does not have this service available. 36 (38.3)

  No—the health system has the service available, but the health system does not permit medical student use. 40 (42.5)

  No—the health system has the service available, but the medical school does not permit medical student use. 9 (9.6)

  No—the service is available within the health system and the medical school permits student use, but the clerkship
director does not permit student use of the service.

6 (6.4)

  Yes—the service is available within the health system, the medical school permits student use, and the clerkship
director permits student use of the service.

3 (3.2)

As clerkship director, what is your opinion on whether medical students should be permitted to use an ambient AI transcription service on their core
family medicine clerkship?

  Students should not be able to use it at all. 40 (42.6)

  Students should be able to use it for select patient encounters. 31 (33.0)

  Students should be permitted to use it for most patient encounters. 2 (2.1)

  Students should be permitted to use it for any patient encounter. 6 (6.4)

  Unsure 15 (16.0)

Note: Percentages are rounded to one decimal place and may not total 100%.
Abbreviations: AAI, ambient artificial intelligence; AI, artificial intelligence
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was statistically associated with differing response patterns
regarding potential benefits, risks, or effects of AAI use when
compared with those who opposed student use.

Although the following statements were excluded from
the overall construct, a minority of CDs (15.8%) agreed that
“Supervising faculty are resistant to using AI transcription
services in their own clinical practice,” while nearly half
(46.3%) disagreed, and 37.2% were neutral. Conversely, a
substantial majority (74.5%) agreed that “Using AAI will be
helpful for patient care,” while only 2.1% disagreed and 23.4%
were neutral.

DISCUSSION
While health care professionals are quickly adopting AAI,18 data
from this survey suggest that medical student access to AAI is
a rarity, with only 3% of family medicine clerkships allowing
student AAI use. Reasons for this are multifactorial, but this
study addressed issues of availability and permissibility.

Availability

The results of this survey demonstrate that AAI is unavail-
able at 38% of CDs’ health systems. One small possibility
is that unavailability could be due to the absence of an
electronic health record at the training site, as data from the
2021 National Electronic Health Records Survey demonstrated

an 88.2% nationwide adoption rate of any electronic health
record.30 However, a more plausible explanation for this
finding is that installing and maintaining AAI is expensive,
with costs ranging from $84 to $600 per monthly user for
health systems adopting the technology.29

A major ethical and privacy concern arises when AAI
is used through public large language model platforms,
which may not be designed to handle protected health
information.31 As AAI tools become increasingly available
at little or no cost,5 financial barriers to HIPAA-com-
pliant AAI have declined. This shift increases the likeli-
hood that students may adopt these tools independently,
potentially before explicit permission is granted or before
critical issues—such as cybersecurity, HIPAA compliance,
and downstream effects on patients, learners, or institu-
tions—have been adequately considered. Together, these
factors underscore the urgency for medical educators to
provide early, structured instruction to guide students
toward ethical and appropriate use of AAI.

Permissibility

Compared to AAI availability, barriers surrounding AAI
permissibility are more diverse and can be divided into four
subthemes: health system and medical school barriers, CD
AAI opinions, relationships between belief statements and CD

TABLE 3. Association Between CD Beliefs or Perceptions and Their Opinions Regarding Medical Student Use of AAI

CD opinion regarding medical student use of AAI
n (%)

P valuea

CD level of agreement with the statement: Medical students’ use
of AAI will . . .

Should not be able to use
(N = 40)

Should be able to use
(N = 39)

Improve their training as physicians. <0.0001

  Disagree 31 (77.5) 6 (15.4)

  Neutral 8 (20.0) 11 (28.2)

  Agree 1 (2.5) 22 (56.4)

Be needed as it will become commonplace within their professional
career.

<0.0001

  Disagree 24 (60.0) 4 (10.3)

  Neutral 12 (30.0) 4 (10.3)

  Agree 4 (10.0) 31 (79.5)

Experience less burnout in their careers. .009

  Disagree 17 (43.6) 7 (18.4)

  Neutral 20 (51.3) 21 (55.3)

  Agree 2 (5.1) 10 (26.3)

Negatively affect their clinical reasoning skills. <0.0001

  Disagree 2 (5.0) 11 (28.2)

  Neutral 5 (12.5) 16 (41.0)

  Agree 33 (82.5) 12 (30.8)

Negatively affect their ability to communicate clinical information. <0.0001

  Disagree 2 (5.0) 12 (30.8)

  Neutral 4 (10.0) 16 (41.0)

  Agree 34 (85.0) 11 (28.2)
aFisher’s exact test, Benjamini-Hochberg correction
Abbreviations: AAI, ambient artificial intelligence; CD, clerkship director
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opinions on AAI use, and clinical reasoning and communica-
tion skills.

Health System and Medical School Barriers

Over half of those surveyed (59%) indicated that, although their
health system did have AAI, use by medical students was not
permitted, either because the health system, medical school, or
clerkship director did not allow it. While issues of permissibility
at the health system and/or medical school level are speculatory
and wide-ranging (eg, cultural, ethical, security, and academic
domains),31 this survey did provide multiple insights into family
medicine CD opinions regarding AAI use.

CD AAI Opinions

CD opinions showed that nearly the same percentage of CDs
opposed AAI use by medical students during their core family
medicine clerkship altogether (42.6%) compared to those
supporting some level of use (41.5%). At the time of the survey,
medical students at only three institutions were allowed to
use AAI during their family medicine clerkship, and only eight
CDs agreed that students should be permitted to use AAI for
most or all patient encounters. We initially hypothesized that
factors such as a CD’s time from residency graduation, age,
or other demographic characteristics of the medical school or
CD might be associated with AAI implementation. However,
the low frequency of these responses limited our ability to
conduct meaningful analysis. As a result, we were unable to
assess potential relationships between these variables and
AAI implementation.

Despite low numbers of CDs who agreed with widespread
medical student use of AAI, some openness to allowing
student use for select patient encounters (33%) was apparent.
Our study did not define “select patient encounters” nor
have other studies with applications specifically for family
medicine, but one article proposed adoption in areas where
documentation is relatively straightforward and learning is
minimal, such as a post-op note within a surgical clerkship.32

Our findings also suggest that CDs view supervising
faculty as largely receptive to adopting AAI in their clini-
cal practice, with resistance perceived by only 15.8% of CD
respondents. We suspect that trends for medical student
adoption will follow those of faculty implementation,27 with
use growing rapidly.

Relationships Between Belief Statements and CD Opinions on AAI
Use

This study further examined CD responses by opinions
regarding use and analyzed response patterns according to
five belief statements, as shown earlier in Table 3. The group
of CDs who opposed student use had differing response
patterns regarding potential benefits, risks, or effects of AAI
use in comparison to those who supported student use, with
Fisher’s exact tests indicating statistical significance for each
of these statements.

The greatest frequencies of responses for those who opposed
student use included beliefs that medical students’ use of
AAI will (a) negatively affect their ability to communicate
clinical information (85%), (b) negatively affect their clinical
reasoning skills (82.5%), and (c) will not improve their training
as physicians (77.5%). Sixty percent disagreed that AAI will
be needed because it will become commonplace in students’
professional careers. For those who supported student use, the
most common responses were that medical students’ use of AAI
will (a) be needed because it will become commonplace within
their professional career (79.5%) and (b) improve their training
as physicians (56.4%).

These results suggest that CDs who supported student use
do so because students will need to know how to use this
technology, because it is likely to become commonplace in
their careers. In contrast, those who opposed student use most
commonly cited concerns about potential negative effects on
communication skills and clinical reasoning.

Clinical Reasoning and Communication Skills

When evaluating the overall responses to the statements
regarding potential benefits, risks, or effects of AAI use, a
particularly notable result was that, while family medicine
CDs expressed optimism regarding the ability of AAI to be
helpful in patient care (74.5%), consistent with national
trends,18 significant CD concerns existed regarding AAI’s impact
on medical student development of clinical reasoning skills
(55.3%) and communication skills (53.2%). Our study did not
assess whether actual effects existed on these skills or the
underlying reasons for these perceptions.

Medical educators have proposed that AAI may bene-
fit trainees’ clinical reasoning and communication skills
through avenues such as real-time feedback to students.23

Among practicing clinicians, AAI use has been associated with
enhanced clinician-patient communication and improvement
of perceived care, while preserving documentation quality.20,21

However, potential harms such as deskilling25 or underdevel-
opment of cognitive skills,24 including the risk of never-skil-
ling, have also been described. As contemporary AAI tools
increasingly expand beyond documentation into areas such
as automated order entry, diagnosis coding, billing, and
clinical decision-making, the potential educational implica-
tions increase.18,20 Continued research is critical to guide
appropriate use of AI in medical education.

Recommendations

Medicine is entering the age of artificial intelligence,14 and CDs
must be prepared for student access to tools despite high levels
of concern for possible negative impacts on clinical reasoning
and communication skills. The rate of AAI availability continues
to expand rapidly, and these tools are likely readily available,
even before additional research delineates best practices.27,28

The focus should shift from whether AI should be used to how
it can be integrated responsibly to support the development
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of skilled, thoughtful physicians. Based on our findings, the
authors recommend the following:

1. Institutions should address knowledge gaps among
faculty by offering targeted education on AI fundamen-
tals and supporting clinical informatics–trained faculty
as implementation leaders. Following is one such
educational resource from AAMC:
• AAMC AI competencies for medical educators:

https://www.aamc.org/media/86881/download?
attachment

2. CDs and medical schools should proactively design
curricula with the assumption of readily available AAI.
Introduction could occur in low-stakes contexts or
alongside reflective exercises that require students to
critique and expand upon AI-generated documenta-
tion. Such strategies would position AAI as a learning
and documentation tool rather than a substitute for
decision-making, reinforcing cognitive engagement
while preparing students for future practice. Leading
organizations in medical education such as the Society
of Teachers of Family Medicine (STFM) and the
American Medical Association (AMA) have provided the
following resources regarding additional strategies:
• STFM Artificial Intelligence and Machine Learning

for Primary care Curriculum. Available for free:
https://www.stfm.org/teachingresources/curricu-
lum/aim-pc/aiml_curriculum

• AMA ChangeMedEd Artificial Intelligence in Health
Care Series educational modules. Available for free:
https://www.ama-assn.org/education/changeme-
ded-initiative/ai-medical-education

3. CDs and medical schools should invest in enterprise-
grade AAI to standardize its use across the curriculum,
because low-cost or free AAI alternatives may differ in
their clinical validation, hallucination rates, and data
management practices. Lack of consistent, reliable AAI
during early instruction may lead students to adopt
low-cost or free tools independently, which may
expose them to risks that institutional users may not
experience.

4. Educators should explore additional methods for
assessing clinical reasoning beyond written notes, such
as utilizing transcripts or recordings of patient
encounters. By evaluating what learners communicate
with patients during clinical encounters—rather than
relying primarily on the notes they later produce—we
may be able to provide more meaningful feedback on
both clinical reasoning and communication skills.
Although the most resource-intensive of these recom-
mendations, this approach could yield a more authen-
tic and holistic representation of a learner’s decision-
making processes and bedside communication.

Ultimately, the conversation about AAI in medical education
is not about technology alone; it is about the evolving role
of physicians in an era of intelligent systems. As highlighted
by the National Academy of Medicine and medical education
scholars, preparing students for this AI-enabled health system
requires a pedagogical shift from mere information acquisi-
tion to knowledge management. Trainees must be taught the
ability to critically synthesize, evaluate, and apply AI-assis-
ted information.14,15

Limitations

Our study had several limitations. The 10-question survey
focused on perspectives most relevant to curriculum design and
trainee impact and did not capture all factors influencing AAI
availability or permissibility (eg, security or ethical concerns).
Also possible is that respondents interpreted the questions to be
referring to AAI abilities beyond transcription (eg, automated
ordering, diagnosis coding), impacting the results. Findings
reflect only family medicine clerkship directors and may not
generalize to other specialties. Finally, questions addressed AAI
use only within the core family medicine clerkship and not
advanced electives or other clinical settings.

Future Directions

As STFM develops a national framework for AI in clinical practice
and medical education,33 it is imperative that CDs and other
leaders in family medicine concurrently contribute to ongoing
research on AAI to create best practice standards regarding
trainee use of this technology. This study highlighted the
need to evaluate whether medical student use of AAI is, in
fact, associated with negative effects on clinical reasoning or
communication skills. Future efforts could include structured
pilot programs evaluating the impact of supervised AAI use on
these outcomes, as well as studies identifying the optimal timing
of AAI integration to maximize benefits while minimizing risks.

CONCLUSIONS
This study demonstrated that only 3% of family medicine
core clerkships permitted medical student use of AAI and that
CD opinions on the matter were divided. Supporters largely
agreed that AAI will become commonplace in future practice,
whereas those who opposed student use expressed substantial
concern about negative effects on communication skills and
clinical reasoning. As AAI becomes more widely available,
medical educators must be prepared to teach responsible and
effective use of AAI, including proactively designing curricula
and assessments that assume AAI availability. Educators, health
systems, and technology developers should take a collaborative
approach to address areas of concern identified in this study
and establish best practices that preserve core competencies. By
introducing AAI thoughtfully and early in training, educators
can equip students with the skills to critically synthesize and
apply AI-assisted information so that they are prepared to lead
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and thrive in an increasingly AI-enabled health care environ-
ment.

PRESENTATIONS
Exploring the Implementation of Ambient AI Transcription in
Family Medicine Clerkships (in-progress research project). STFM
Conference on Medical Student Education, January 29–February 1,
2026, Charlotte, NC.
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