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Abstract

Background: InJapan, the 2021 revision to the Medical Practitioners Act formally supported students' participationin supervised
clinical practice. However, monitoring day-to-day clinical experiencesacross community-based clerkship sitesremains challenging.
Student-reported digital daily logs and reflection sheets provide complementary descriptive information across such sites.

Objective: This study aimed to investigate whether a digital educational data workflow, combining student-reported daily
clinical activity logs with human-verified artificia intelligence (Al)—assisted reflection coding, can be used to describe clinical
learning experiences across distributed community-based clerkship sites.

Methods: In this exploratory observational study, we explored variations across placement contexts, including whether sites
included community-based attending physicians (CAPs) trained in the university faculty development (FD) program. Data from
112 fifth-year medical studentswho had completed 3-week community-based clinical clerkshipsat siteswith trained CAPs (n=34)
or at sites without trained CAPs (n=78) were analyzed. Students recorded daily experiences of 50 Model Core Curriculum
(MCC)-based clinical activities using a Google Spreadsheet—based digital daily log. The primary outcome was the number of
student-reported examination-based, lower-risk clinical activity types recorded as performed at least once. Log completion,
defined asthe presence of any substantive daily log entry, was assessed across €ligibl e student-days, and a classifi cation-independent
sensitivity analysisexamined all 50 activity items. Reflection sheetswere deductively coded according to MCC learning objectives
using a human-verified Al-assisted preliminary sorting and candidate-coding workflow. Furthermore, exploratory sensitivity
analyses examined the role of the placement context.

Results: Daily log entries were available for 1491 (99.6%) of 1497 dligible student-days. Students at sites with trained CAPs
had more student-reported examination-based, lower-risk clinical activity types recorded as performed at least once than those
at sites without trained CAPs. No statistically significant difference was observed for basic clinical and emergency procedures.
The classification-independent analysis across all 50 items showed asimilar pattern. Reflection sheet analysisyiel ded 4097 textual
units. Placement category was closely associated with medically underserved placement, home visit exposure, and baseline rural
self-efficacy.
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Conclusions:
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The digital workflow yielded nearly complete student-reported daily data and described variation in clinical

experiences across clerkship sites. These differences should be interpreted as variation across placement contexts rather than
evidence of an independent effect of supervision by trained CAPs. Reflection sheets provided complementary descriptive

information, and the Al component required human verification.

(JMIR Form Res 2026;10:€102390) doi: 10.2196/102390
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Introduction

Performing clinical proceduresand examinationsduring clinical
clerkships is an important part of preparing medical students
for clinical work [1]. Students need opportunities to observe
physicians and perform clinical tasks under supervision.
However, previous studies have highlighted gaps between the
procedural experiences students want, the experiences they
receive, and their confidence or competence at graduation [2,3].
These gaps may belarger in rural and community-based settings,
where educational resources and faculty time are limited [4].

Medical education in Japan has moved toward greater student
participationin clinical care[5]. A 2021 revision to the Medical
Practitioners Act formally allowed medical studentsto perform
procedure- and examination-rel ated practices under supervision
[5]. This change was intended to support participation-based
clinical clerkships. However, in practice, students still spend
substantial time observing rather than performing clinical tasks.
Recent national surveys in Japan suggest that active student
engagement remains limited [6].

Community hospitals and clinics play an important role in
clinical education. However, they often work with limited staff,
busy clinica schedules, and less formal educational
infrastructure than university hospitals [7,8]. Although these
settings offer authentic patient encounters and close contact
with community care, their educational value depends on how
supervisors invite students into clinical work. Evidence from
longitudinal integrated clerkships suggests that continued
supervision, patient care, and curriculum can support learner-
and patient-centered education through coaching, progressive
entrustment, and repeated feedback [9-13]. Therefore,
community-based placements require supervisors who create
graded opportunities for students to participate safely in care.

Faculty development (FD) for community-based attending
physicians (CAPs) is one possible approach. CAPs often decide
whether a student only observes a consultation or takes the
history, performs a physical examination, assists with an
investigation, or participates in treatment. FD programs for
community-based clinical teachers can support teaching skills,
assessment, feedback, interprofessional collaboration, and local
teaching culture[14,15]. Prior FD initiativesincluded interactive
workshops, longitudinal programs, feedback and reflection,
workplace-based projects, communities of practice, and
institutional support [14,15]. In this study, the presence of CAPs
trained in the university FD program (hereafter, “trained CAPS’)
was treated as a contextual characteristic among severa
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placement factors rather than an independently testable
intervention.

Distributed community-based clerkships provide diverseclinical
learning opportunities. However, monitoring students
participation across multiple sites remains challenging.
Conventional end-of-rotation eval uations may not captureitem-
or week-level variations in students' clinical experiences.
However, digital daily logs can provide a structured method for
capturing student-reported learning opportunities in real time,
particularly when recorded items are aligned with a national
competency or curriculum framework [16]. Their interpretation
depends on implementation quality, including completion,
delayed entries, reminder procedures, and external verification.

Large-scale student reflection data can complement structured
clinical activity logs; however, they are resource intensive to
be coded consistently [17,18]. Recent studies suggest that large
language models can support qualitative coding, although their
performance varies according to prompt design, coding approach
and granularity, and contextual complexity, making human
verification important [17-20]. Existing medical education
studies have compared ChatGPT-driven and human-led
qualitative analyses and applied ChatGPT to medical students
reflective responses [18,20]. However, to the best of our
knowledge, detailed reports of human-verified artificial
intelligence  (Al)—assisted  preliminary  sorting and
candidate-coding workflows that deductively map medical
students' reflections to hierarchical national competency
frameworks and quantify Al-human concordance across code
levels remain limited. Therefore, transparent reporting of such
workflows isimportant [21].

This study used Googl e Spreadsheet—based daily ogsto collect
Model Core Curriculum (MCC)-based student-reported
procedure and examination experiences during a 3-week
community-based clinical clerkship. We further used a
human-verified Al-assisted preliminary sorting and
candidate-coding workflow to organize deidentified reflection
sheets according to the MCC-based educational framework.
Recent literature has highlighted the potential of generative
artificial intelligence (Gen Al) tools in medical education and
the need for expert verification and transparent reporting
[21-23]. Therefore, we conducted a formative, exploratory
evaluation of a digital educational data workflow combining
student-reported daily logs and human-verified Al-assisted
deductive coding of reflection sheets. We described the
implementation quality and informational contribution of the
workflow and explored variation in student-reported clinical
experiences across placement contexts, including the presence
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of trained CAPs. The reflection sheet component provided
complementary descriptive context rather than explaining the
mechanisms underlying the differences in activity counts.

Methods

Study Design

We adopted a pragmatist paradigm, focusing on practical
guestions relevant to community-based clinical education and
the monitoring of student-reported learning experiences across
clerkship sites [24,25]. We conducted an exploratory
observational mixed methods study incorporating quantitative
digital log analysis and deductive content analysis of students
reflection sheets. The quantitative component was the primary
analysis and described student-reported clinical experiences,
while exploring variation across placement contexts, including
the presence of trained CAPs. The reflection sheet analysis
provided a complementary descriptive context by mapping
students' learning accounts with predefined M CC-based codes
[26]; it was not designed to explain mechanisms or validate the
digital log counts. Integration occurred through ajoint display
that aligned major quantitative findings with MCC-coded
reflection patterns and the resulting integrated descriptive
interpretation [27]. Reporting and methodological rigor were
informed by the Good Reporting of A Mixed Methods Study
(GRAMMS) checklist (Multimedia Appendix 1) [28].

Setting and Participants

All eligible fifth-year medical students at our institution who
participated in a community-based clinical clerkship from
September to November 2024 wereincluded. Beforethis 3-week
clerkship, students completed 1 year of clinical clerkship at the
university hospital. The clerkship cultivated a comprehensive
attitude toward patients and community residents and helped
students analyze the current state of community medical care,
identify issuesin local health care, and consider waysto develop
and improve community care scientifically and practicaly.

Community-based clerkshipswere conducted at 38 institutions
across 9 medical districts, including institutions in areas with
physician shortages. Allocation was determined by student
preference and a needs assessment, considering educational
impact and clerkship readiness[29,30]. Sincethese factors may
influence students opportunities to participate in clinical
procedures and examinations, placement should be interpreted
as nonrandom rather than as allocation to an intervention. Of
the 112 students, 34 (30.4%) were placed at sites with trained
CAPs and 78 (69.6%) at sites without such trained CAPs.

FD Program and CAPs

CAPs were considered trained in the university FD program if
they had been enrolled in the mandatory program for at least
12 months before the community-based clerkship and were
actively involved in supervising students during the clerkship.
A site was categorized asincluding trained CAPsif at |least one
such CAP actively supervised students during the clerkship;
otherwise, it was categorized as a site without trained CAPs.
Notably, the latter category does not indicate the absence of
FD, supervisor training, teaching workshops, or educational
experience among local supervisors.
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The FD program was offered by the affiliated university. It was
designed to build ashared educational culturewithin community
sites, support community-oriented medical education, and
enhance regional health care capacity. In community-based
clinical education, CAPs are expected to provide direct student
instruction and mentorship and develop and maintain local
educational infrastructure [31,32]. The FD program consisted
of 2-hour weekly sessions delivered primarily online, with
in-person sessions held approximately once per month. Across
the 38 available session agendas reviewed for this study, the
program incorporated approximately 76 scheduled contact hours.
Participation was mandatory for enrolled CAPs. The overall
attendance rate was 99.3% on a person-session basis, indicating
high and relatively consistent exposure to the FD curriculum
among participating CAPs. Sessionswerefacilitated mainly by
faculty members from the affiliated university responsible for
community-based medical education and education of health
professions, with topic-based contributions from CAPs and
invited speakers. The program did not rely on a single
standardized textbook or commercial teaching package; rather,
sessions were delivered through lectures, workshops, practical
exercises, peer sharing, and structured reflection.

Program content included curriculum design and MCC
alignment, site-specific goal setting, workplace-based
assessment, observation and feedback, microteaching, coaching,
simulation-based education, and peer learning. Delivery fidelity
was monitored through session agendas, attendance records,
documentation of session outputs, and self-assessment and
reflection forms. However, the extent to which each FD
component was implemented in daily clinical supervision at
each site was not directly observed or quantitatively assessed.
Hence, this study did not attribute student-reported activity
patterns to specific FD components. Additional details are
provided in Multimedia Appendix 2.

Quantitative Data Collection and Analysis

Daily Records of 50 Clinical Activities

Students documented their daily clinical experiencesinaGoogle
Spreadsheet. For each of the 50 MCC-based items, students
selected one of three categories: performed, observed/simulated,
or not performed. Before the clerkship, al students received
standardized orientation regarding these classifications. The 50
clinical activities were selected based on the MCC for Medical
Education in Japan and the Guidelinesfor Participatory Clinical
Clerkship (Multimedia Appendix 3) [33,34]. Although the
response categories were informed by the general concept of
graduated participation and entrustment, they did not measure
formal entrustment levels[35,36].

Faculty members regularly monitored the spreadsheet for
missing, delayed, or inconsistent entries. The same
university-level monitoring procedure was applied across all
placement sites, and a standardized weekly reminder was sent
to the students. Students were asked to complete or clarify
entries, when necessary. L ocal supervisorsdid not independently
verify each student-entered item; therefore, the data were
analyzed as student-reported logs. The primary quantitative
outcome wasthe number of student-reported examination-based,
lower-risk clinical activity typesrecorded as performed at | east
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once during the 3-week clerkship, using the author-defined
category described later. This outcome captured only the
diversity of student-reported activity types; it did not measure
activity  frequency,  competence,  entrustment, or
supervisor-confirmed performance.

I mplementation and Quality Control of the Digital Daily
Log Workflow

For the retrospective assessment of implementation quality, an
eligible student-day was defined as aday on which the student
was scheduled to participate in the clerkship. Days of absence,
holidays or site closure, and days without scheduled clerkship
were excluded. Daily log completion was defined as the
presence of any substantive daily log entry on an eligible
student-day, whether in the reflection section, the clinical
activity section, or both. Thus, the reported completion rate
indicates that substantive content was entered for that day; it
does not indicate completion of the clinical activity section or
of al 50 clinical activity items. Item-level completeness was
not used to define the reported completion rate.

The precise frequency and duration of delayed entries and the
number or proportion of entries modified after faculty review
were not stored as structured process indicators and could not
be quantified reliably. No standardized item-level audit or partia
supervisor confirmation procedure was implemented. Clinical
Clerkship E-Portfolio of Clinical Training (CC-EPOC) had not
yet been introduced for off-campus community-based clerkships
a our institution in 2024. Therefore, CC-EPOC, the
Mini-Clinical Evaluation Exercise (Mini-CEX), Entrustable

Professional  Activities (EPA)—related records, other
workplace-based  assessment data, and  systematic

supervisor-confirmed logs were unavailable for triangul ation.

For analysis, we grouped these activitiesinto two author-defined
categories. First were examination-based, lower-risk clinical
activities, which included medical interviews, selected physical
examinations, medical record documentation, and position
change/transfer. Some closely related physical examination
items were integrated because they were commonly performed
and reported as part of the same clinical assessment in
community-based clerkships. Position change and transfer were
included in this category because, athough listed in the MCC,
they were noninvasive patient care and functional assessment
activities. Second were basic clinical and emergency procedures,
which included activities derived from MCC and
emergency-related procedures. This classification was
exploratory and hypothesis generating. Furthermore, it was
neither an official MCC classification nor an externally validated
taxonomy.

Participant Flow and Baseline Characteristics

All 112 students participating in the community-based clerkship
were included in the quantitative phase. No formal a priori
sample size calculation was performed, as this was an
exploratory observational study using afixed cohort comprising
all eligible fifth-year medical students who participated in the
clerkship during the study period. Therefore, the sample size
was determined based on the number of eligible students and
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available clerkship placements, rather than a prespecified power
calculation.

All students completed baseline surveys before the clerkship.
Data on demographic characteristics, academic background,
regional quota admission, and baseline rural self-efficacy were
collected. Baseline rural self-efficacy was assessed using the
rural self-efficacy scale developed by Kawamoto et al. [37] for
Japanese medical students. The scale comprises 15 items rated
on a 4-point Likert scale and includes four factors: work
preferences, evaluation of rural practice, evaluation of rural
living, and personal character. Thetheoretical total scoreranges
from 15 to 60, with higher scores indicating stronger rural
self-efficacy and stronger orientation toward rural practice.
Regional quota students were admitted through a
prefecture-linked admissions pathway that provided a
scholarship of JPY 10.8 million (~US $70,101) over the 6-year
medical program and required 9 years of postgraduation service
as physicians within the prefecture, including 2 years in
medically underserved areas. Assignments to medically
underserved areas were determined using the Physician Uneven
Distribution Index [38,39].

Quialitative Data Collection and Analysis

Daily Reflection Sheets

On scheduled clerkship days, medical students submitted an
electronic reflection sheet addressing three prompts: what they
had learned, what they could not do, and what they wished to
learn next [40]. The number of eligible clerkship days varied
among students because of holidays, site schedules, and
absences; therefore, afixed total of 15 days per student was not
assumed.

Deductive Content Analysis

The qualitative component mainly examined how procedure-
and examination-related learning objectives appeared in
students' daily reflections. The reflection sheets were divided
into textual units and deductively assigned to MCC-based
learning objectives[33,34]. The MCC isorganized hierarchicaly
into four tiers. The first tier comprises 10 broad competency
domains, including Clinical Skills(CS), Problem-Solving (PS),
and I nterprofessional Collaboration (IP). The second tier divides
these domains into 37 competency areas. The third tier
comprises 125 specific learning categories, including medical
interviews (CS-01-01), physical findings (CS-01-02),
investigation techniques (CS-03-01), and treatment techniques
(CS-03-02). The fourth tier comprises 595 detailed learning
objectives nested within the third-tier categories [41].

In this study, final human-verified coding, frequency summaries,
and weekly site category comparisons used third-tier codes.
Al-human concordance was eval uated at thefirst-, second-, and
third-tier levels. Although the initia custom GPT prompt
allowed fourth-tier suggestions, these codes were not included
in the final analytic dataset or analyses. They were treated as
procedure- and examination-related categories. Sincethiscoding
was based on predefined MCC |earning objectives, the reflection
sheet analysis described students’ written learning content. One
medical education faculty member (author NO) performed the
primary coding, while another faculty member (author KS)
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reviewed the dataset as a supervisory second rater. Discrepancies
were resolved through discussion.

Human-Verified Al-Assisted Preliminary Sorting and
Candidate-Coding Workflow

Gen Al (ChatGPT and OpenAl) supported preliminary sorting
and generation of candidate MCC codes for textual units based
on students' reflection sheets. The Al tool was used after the
reflection sheets had been deidentified and divided into textual
units. No student names, identification numbers, grades, or other
personal identifiers were entered into the tool. No fine-tuning
was performed. Since the tool was used through the ChatGPT
custom GPT interface, model parameters, such as temperature
and top-p, were not manually specified or recorded. Al-assisted
workflow reporting was guided by the GAMER framework
[21].

Al-generated candidate codes were used only as preliminary
support. After the Al-assisted preliminary sorting and
candidate-coding, two human researchers (NO and KS) reviewed
the Al suggestions, checked the original deidentified textual
units, and independently determined the final MCC codes. NO
reviewed the Al-generated candidate codes against the original
deidentified textual units and the MCC coding framework. KS
supervised the process and reviewed the coded data as a second
rater. Disagreements or uncertainties were resolved through
discussion. Thus, the final analytic dataset was based on
human-verified coding. This approach was informed by recent
discussions on Al-assisted qualitative and content analysis
[17,19]. Prompt templates, corrective prompts, representative
outputs, and examples of Al-supported coding are provided in
Multimedia Appendix 5. The workflow was not prospectively
evaluated for efficiency, time savings, workload reduction, or
usability.

A total of 4097 textual units were extracted from the reflection
sheets. For the Al-human concordance analysis, duplicate coding
records derived from the same textual unit were collapsed into
asingleanalyzable unit. Unitsfor which Al-generated candidate
codes and human coding decisions could be directly compared
were included in this analysis. Thus, 3752 unique analyzable
units were used for the Al-human concordance analysis. At the
third-tier MCC code level, complete agreement was 24.2%
(909/3752), and at least one code overlapped at 37.4%
(1404/3752). At the second-tier MCC code level, complete
agreement was 44.6% (1675/3752), and at least one code
overlapped at 61.8% (2319/3752). At thefirst-tier domain level,
complete agreement was 58.7% (2202/3752), and at least one
code overlapped a 76.8% (2880/3752). These initial
concordance metrics characterized the performance of
Al-generated candidate codes. Fina coding reliability was
assessed between the two human reviewers, and interrater
agreement for the final MCC-based coding was excellent
(k=0.97).

Joint Display

We constructed a joint display, aligning major quantitative
findings with corresponding MCC-coded reflection patterns
and the resulting integrated descriptive interpretation in order
to describe how the digital log data and written reflection data
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converged or diverged when representing students' clinical
experiences. However, it did not explain causal mechanisms,
differences between placement contexts, or validate the digital
log counts.

Statistical Analysis

Descriptive statistics summarized participant characteristics
and outcomes. Continuous variables were reported as medians
(IQRs), and categorical variables were reported as frequencies
and percentages. Differences between the two site categories
were assessed using Mann-Whitney U tests for continuous or
ordina variables and chi-square or Fisher's exact tests for
categorical variables. Effect sizes were calculated using
rank-biserial correlation coefficients and interpreted according
to standard thresholds [42]. Bias-corrected and accel erated 95%
Cls for the rank-biserial correlations were estimated using
200,000 bootstrap resamples, with resampling performed
separately within the two categories. Furthermore, as a
classification-independent sensitivity analysis, we compared
the total number of student-reported clinical activity types
recorded as performed at least once across all 50 MCC-based
items.

To examine whether weekly changes differed between the two
site categories, we fitted a Poisson generalized estimating
equation (GEE) model including site category, week, and the
site category x week interaction, accounting for repeated
measures among students. A Gaussian GEE model was fitted
as a sensitivity analysis. Since the two site categories differed
substantially in placement context, we devel oped a conceptual
diagram to clarify hypothesized contextua overlap and reporting
processes involving the presence of trained CAPs, medically
underserved placement, home visit exposure, site type, site
readiness/local educational culture, baseline rural self-efficacy,
regional quota admission, sex, and student-reported clinical
experiences (Multimedia Appendix 4).

Exploratory sensitivity analyses used Poisson regression models
with robust SEs for the primary outcome, adjusting for home
visit exposure, baseline rura self-efficacy, regional quota
admission, sex, and site type. Since the presence of trained
CAPs and medically underserved placement were strongly
associated, with few studentsin the off-diagonal combinations,
medically underserved placement was examined in separate
contextual models. A model including both variableswasfitted
only to assess potential instability arising from sparse
off-diagonal cells. Negative binomia modelswere further fitted
because the outcome was count data, with the possibility of
overdispersion.  Mixed-effects  models, facility-level
cluster-robust SEs, and region-level clustering were not used
as primary analyses because each facility included only 1-4
students and the resulting small clusters made these approaches
unreliable for estimating an independent FD-rel ated associ ation.
As previous-year or pre-FD student-level digital log data were
unavailablefor thefirst year after FD program implementation,
before-and-after and difference-in-differences analyses were
not performed. All analyses were conducted using R version
4.3.1 (R Foundation for Statistical Computing) and Python 3.12.
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Ethical Consider ations

This study was approved by the Institutional Ethics Board of
Chiba University (approval number: 3425). Participation was
voluntary, and all students provided informed consent before
data collection. All data collected were anonymized to protect
privacy and confidentiality. Participants did not receive
compensation for participation.

Results

Implementation and Quality of the Digital Daily Log
Wor kflow
After excluding absences, holidays or site closure, and days

without scheduled clerkship, 1497 eligible student-days were
identified. Substantive daily log entrieswere availablefor 1491

Ozaki et al

(99.6%) student-days (99.6%); the remaining 6 (0.4%)
student-days had no substantive entries. Delayed-entry duration
and postreview correction counts could not be quantified from
the retained data, and no standardized supervisor audit was
conducted.

Participant Overview and Group Allocation

A total of 112 fifth-year medical students were included in the
analysis. Table 1 summarizes baseline student and placement
characteristicsfor students placed at siteswith or without trained
CAPs. Thetwo site categoriesdiffered in key placement context
variables, including medically underserved placement, home
visit exposure, and basdlinerural sdlf-efficacy. These differences
were important contextual confounders when interpreting the
findings.

Table 1. Characteristics of community-based clinical clerkship students (N=112).

Variables Without FD®trained CAP® (n=78)° With FD-trained CAPs (n=34) P vaue
Female, n (%) 25(32.1) 9(26.5) 66
Regional quota student, n (%) 11 (14.2) 8(23.5) .28
Rural self-efficacy score at baseline, median (IQR) 41.50 (37.00-45.00) 46.00 (41.25-49.00) .006
Clerkship site, n (%)
Clinic 25 (32.1) 12 (35.3) 36
Hospital 42 (53.8) 22 (64.7) .07
Home visit service 11 (14.1) 0 .006
Medically underserved area 4(5.1) 33(97.1) <.001
Exposure to home visit service, n (%) 43 (55.1) 29 (85.3) .002
Assigned clerkship site characteristics, n (%)
Hosts early-year medical students 46 (59.0) 31(91.2) <.001
Hosts postgraduate clinical junior residents 56 (71.8) 30(88.2) .09
Has certified clinical supervisors of junior residents 64 (82.1) 34 (100) .005

3FD: faculty development.
bCAP: community-based attending physician.

CSites without trained CAPs do not indicate the absence of other educational training.

Classification of M CC-Based Clinical Activities

The 50 MCC-based clinical activities were classified into 23
(46%) examination-based, lower-risk clinical activities and 27
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(54%) basic clinical and emergency procedures (Multimedia
Appendix 3). Figures 1 and 2 compare the median number of
student-reported clinical activity types recorded as performed
at least once during the 3-week clerkship period.
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Figure 1. Number of student-reported examination-based, lower-risk clinical activity types recorded as performed at least once during the 3-week
community-based clinical clerkship (23 items); horizontal lines indicate medians (P<.001). Students placed at sites with trained CAPs were compared
with those at sites without CAPs. CAP: community-based attending physician; FD: faculty development.
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Figure 2. Number of student-reported basic clinical and emergency procedure types recorded as performed at least once during the 3-week
community-based clerkship (27 items); horizontal linesindicate medians (P=.08). Students placed at sites with trained CAPs were compared with those
at and sites without trained CAPs. CAP: community-based attending physician; FD: faculty development.
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Comparison of Examination-Based, Lower-Risk Clinical
Activities

Students placed at siteswith trained CAPs had ahigher number
of student-reported examination-based, lower-risk clinical
activity types recorded as performed at least once than those
placed at sites without trained CAPs (median 10, IQR 5-12, vs
median 5, IQR 2-8; Mann-Whitney U=1924.0; P<.001,
rank-biserial correlation, r=0.45, 95% CI 0.21-0.64).

https://formative.jmir.org/2026/1/€102390
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With University-FD
CAPs

Comparison of Basic Clinical and Emergency
Procedures

Students at sites with trained CAPs had a higher number of
student-reported basic clinical and emergency procedure types
recorded as performed at least once than those at sites without
trained CAPs (median 5.5, IQR 2-7, vs median 4, IQR 1-6;
Mann-Whitney U=1601.5; P=.08; r=0.21, 95% CI -0.04 to
0.43). The difference between site categorieswas not statistically
significant.
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Classification-Independent Analysis Across All 50
Items

In the classification-independent sensitivity analysis, students
at sites with trained CAPs had a higher total number of
student-reported clinical activity types recorded as performed
at least once across al 50 items than students at sites without
trained CAPs (median 13.5, IQR 9-18, vs median 9, IQR 5-13;
Mann-Whitney U=1850.5; P<.001; r=0.40, 95% CI 0.14-0.60).

Ozaki et al

Weekly Trendsin Student-Reported Clinical Activities

Weekly trendsin the number of student-reported clinical activity
types recorded as performed at least once across the 50
MCC-based activities are shown in Figure 3. The category x
week interaction was not statistically significant in the Poisson
GEE model (P=.45), and the Gaussian GEE sensitivity analysis
yielded a similar result (P=.91). Thus, the temporal pattern of
change did not show clear differences between the two site
categories.

Figure 3. Weekly trends in student-reported clinical activity types recorded as performed at |east once across all 50 items. Distinct activity types were
defined as student-reported clinical activity types recorded as performed at least once during each clerkship week. Boxplots show distributions for
students at sites with and without trained CAPs; horizontal linesindicate medians. The site category x week interaction was not statistically significant
in the Poisson GEE model (P=.45). CAP: community-based attending physician; FD: faculty development; GEE: generalized estimating equation.
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Exploratory Sensitivity Analyses

The presence of trained CAPs and medically underserved
placement highly overlapped in the observed data, leaving few
discordant cases to reliably separate their independent
associations. Of the 34 students at sites with trained CAPs, 33
(97.1%) were placed in medically underserved areas, whereas
only 4 (5.1%) of 78 students at siteswithout trained CAPswere
placed in such areas. This disparity precluded meaningful
descriptive comparison of the sites outside medicaly
underserved areas.

In the adjusted Poisson model with robust SEs, the association
for the presence of trained CAPs was attenuated and not

https://formative.jmir.org/2026/1/€102390
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Week 1 Week 2 Week 3

With University-FD CAPs

statistically significant after adjustment for home visit exposure,
baseline rural self-efficacy, regiona quota admission, sex, and
site type (incidence rate ratio [IRR] 1.24, 95% CI 0.97-1.58;
P=.09). Home visit exposure (IRR 1.47, 95% CI 1.08-2.01;
P=.01) and baseline rural self-efficacy (IRR 1.17 per SD, 95%
Cl 1.03-1.32; P=.01) were associated with the primary outcome.
In the contextual model with the “university FD program site”
category replaced with “medically underserved placement,” the
latter was associated with the primary outcome (IRR 1.31, 95%
Cl 1.02-1.68; P=.04). Model sincluding both variables produced
unstable estimates because of their limited overlap. Negative
binomial sensitivity analyses showed asimilar pattern. Detailed
results are provided in Multimedia Appendix 6.
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Reflection Sheet Analysis of Clinical Skills

Table 2 presents data extracted from the reflection sheets. The
analysis yielded 4097 textual units coded according to MCC
learning objectives. Among the top 10 codes, procedure- and
examination-related content appeared frequently, including
treatment techniques (CS-03-02), physical findings (CS-01-02),
investigation techniques (CS-03-01), and medical interviews
(CS-01-01). Codes related to organ systems, including the
digestive system (PS-02-08) and nervous system (PS-02-03),
were less frequent among students at sites with trained CAPs.

Ozaki et al

In code-level comparisons, CS-03-02 was proportionally more
frequent among students at sites without trained CAPs than
among students at siteswith trained CAPs (206/2780, 7.4%, vs
60/1317, 4.6%; P<.001). In contrast, CS-01-02, CS-03-01, and
CS-01-01 did not show statistically significant differences
between site categories. Codes related to organ systems,
including PS-02-08 and PS-02-03, were proportionally more
frequent at sites without trained CAPs (both P<.001). The
clinical activity—related subtotal did not differ significantly
between site categories.

Table 2. Deductive content analysis of students’ reflection sheets: top 10 codes.?

MCCP code Explanation Without FDC-trained Wi_TSFl?'“ai r(;ad CAPs Pvdue
cAPS (n=2780) n(%) (L. N (%)

CS-03-028 Treatment techniques: implementation of appropriate 206 (7.4) 60 (4.6) <.001
patient care, including treatment

CS-01-02 Physical findings: gathering patient information 171 (6.2) 71(5.4) .34

1P-02-04f Understanding of other professions: understanding the 148 (5.3) 62 (4.7) 40
roles of other professions according to their work environ-
ment or affiliations

PS-02-089 Digestive system: normal structure and function of organs 173 (6.2) 33(2.5) <.001
and systems, as well as pathogenesis, diagnosis, and
treatment of diseases

PS-02-03 Nervous system: normal structure and function of organs 164 (5.9) 41 (3.1) <.001
and systems, as well as pathogenesis, diagnosis, and
treatment of diseases

CS-03-01 Investigation techniques: implementation of appropriate 110 (4.0) 65 (4.9) 15
patient care, including treatment

CS-02-04 Treatment planning and progress evaluation: integration, 110 (4.0) 60 (4.6) 37
analysis, and assessment of patient information and
planning treatment

PS-03-03 Infectious diseases: multisystemic physiological changes, 93 (3.4) 54 (4.1) .23
aswell as pathogenesis, diagnosis, and treatment of dis-
eases affecting the whole body

CS-01-01 Medical interviews: gathering patient information 84 (3.0) 55 (4.2) .06

GE-02-04" Primary care at home: community perspectivesand ap- 78 (2.81) 28 (2.13) .20
proaches

Clinical activity—related Subtotal of CS-01-01, CS-01-02, CS-03-01, and CS-03- 571 (20.54 251 (19.1) 27

subtotal

02

85jteswithout trained CAPs (n=78) and siteswith trained CAPs (n=34), where“n” denotes the total number of final human-verified M CC-coded textual

unitsin each site category.

bMCC: Model Core Curriculum.

°FD: faculty development.

dcaP: community-based attending physician.

€Cs: Clinical Skills.

fip: Interprofessiona Collaboration.

9pPS: Problem-Solving.
hGE: Generalism.

Representative Reflection Quotations

Representative quotations from students at sites with trained
CAPs provided additional context regarding students
reflections. One student described home care learning as an
opportunity to understand patients’ living environments:

https://formative.jmir.org/2026/1/€102390

The strength of home visitsis that by learning about
the patient’s home and how the patient spends daily
life, physicians can propose treatment plansthat take
the patient’slifestyleinto account. [ Sitewith atrained
CAP week 1]
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In later reflections, the same student described more complex
concerns about social context and patient values:

Although the patient was independent in activities of
daily living, being older and living alone seemed
dangerous because no one might notice if something
happened. | felt that some intervention, other than
monthly home visits, might be necessary. However,
since the patient was satisfied with their life, | felt
that adding an intervention might disrupt the patient’s
way of lifeand values. [Sitewith atrained CAP, week
2]
The student further noted:

Taking social vital signs (HEALTH-P) is very
important for clarifying problems and determining
the intervention for patients who live alone or have
complex social issues. [Sitewith atrained CAP, week
3
Another student at asitewith atrained CAP reflected on ethical
decision-making and interprofessional care. After learning about
Jonsen’s four-box method, the student wrote:

| learned that Jonsen’s four-box method isa necessary
framework for decision-making that patients, families,
and health care professionals can all accept. [Site
with atrained CAP, week 2]

After attending amultidisciplinary care conference at apatient’s
home, the same student reflected:

Ozaki et al

In the care conference, it seemed difficult for the
patient’s family to expresstheir wishesin front of the
patient. | could not find the correct answer for how
we should dlicit the family's wishes. [Site with a
trained CAP, week 2]

The student further noted:

| learned that Jonsen’s four-box method is only a
means of organizing information, not a method for
creating a solution. | would like to consider how to
usethe organized information to find a solution. [ Site
with atrained CAP, week 2]

Hence, students reflected on social determinants of health,
patient values, ethical decision-making, interprofessional
information sharing, and clinical reasoning in home care and
community-based contexts.

Integration of Digital Log and Reflection Sheet
Findings

A joint display (Table 3) was constructed to integrate
guantitative digital log findings with the deductively coded
reflection sheet findings. The digital log analysis showed
student-reported differences in activities across placement
contexts, whereas the reflection sheet analysis provided
complementary descriptive information on thelearning content
that students described. Theintegrated descriptiveinterpretation
indicated that the two sources captured different dimensions of
clerkship experience. The reflection sheet findings did not
explain activity count differences, establish mechanisms, or
validate the digital log counts.

Table 3. Joint display integrating quantitative digital log findings and deductively coded reflection sheet findings.

Quantitative digital log findings

Reflection sheet findings

Integrated descriptive interpretation

Students at sites with trained CAPs had more
student-reported examination-based, lower-risk
clinical activity types recorded as performed at
least once.

No statistically significant site category differ-
ence was observed for basic clinical and emer-
gency procedures.

Sensitivity analyses showed strong overlap be-
tween university FD program exposure and the
placement context.

Reflection sheetsincluded procedure- and exami-
nation-related codes; however, the clinical activi-
ty—related subtotal did not differ significantly be-
tween site categories.

Reflections included safety discussions, patient
context, home care, and decision-making.

Quotationsillustrated social determinants, ethics,
interprofessional information sharing, and home
care reasoning.

Logs and reflections captured different dimen-
sionsof learning; activity countsdid not trand ate
directly into reflection code density.

Reflections provided complementary descriptive
information and did not explain why activity
counts differed.

Observed differences are best interpreted as ex-
periences within distinct placement contexts.

8CAP: community-based attending physician.
bFD: faculty development.

Weekly Distribution of Procedure- and
Examination-Related Reflection Codes

Table 4 summarizesthe weekly distribution of code frequencies
for clinical procedures and examinations. When the proportion
of procedure- and examination-related codes was compared
with the total number of codes in the reflection sheets, the
highest proportion was observed in the first week, which
decreased in the second and third weeks. Therefore, students

https://formative.jmir.org/2026/1/€102390

reflections on procedure- and examination-related learning
appeared most prominently early inthe clerkship, whereas|later
reflections broadened toward other aspects of community-based
clinical learning. For CS-01-02, the proportion was similar
between site categories in week 1, lower at sites with trained
CAPsinweek 2, and directionally higher at those sitesin week
3. However, this pattern wasinconsi stent and was not interpreted
as evidence of progressive temporal change attributable to
university FD program exposure.
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Table 4. Weekly distribution of code frequencies for procedure- and examination-related practice.?

MccP code  Week 1 Week 2 Week 3
Without FDS-trained  With FD-trained Without FD- With FD-trained ~ Without FD-trained  With FD-trained
cApS (n=815), n (%) (COQ)PS (n=424), n t(rna:| ri((a)((j) é;é:?%) gz)Ps (n=459), n (COQ)PS (n=965), n (COQ)PS (n=434), n
cso101¢  35(43) 23 (5.4) 23(2.3) 13(2.8) 26 (2.7) 16 (3.7)
CS-01-02 63(7.7) 27 (6.4) 64 (6.4) 15(3.3) 44.(4.6) 29 (6.7)
CS-03-01 35(4.3) 20 (4.7) 38(3.9) 23(5.0) 37(3.8) 22(5.1)
CS-03-02 81(9.9) 24(5.7) 64 (6.4) 16 (3.5) 61 (6.3) 20 (4.6)
Code subtotal 214 (26.3) 94 (22.2) 189 (18.9) 67 (14.6) 168 (17.4) 87 (20.1)

aSjteswithout trained CAPs (n=78) and siteswith trained CAPs (n=34), where “n” denotesthe total number of final human-verified MCC-coded textual
units within each site category and week. Weekly patterns are descriptive and should not be interpreted as progressive changes attributabl e to university

FD program exposure.

PMCC: Model Core Curriculum,

°FD: faculty development.

dcap: community-based attending physician.
€Cs: Clinical Skills.

Discussion

Principal Findings

Thisformative evaluation demonstrated that the student-reported
digital daily log workflow achieved 99.6% completion across
eligible student-days and provided item- and week-level
descriptions of clinical activity experiences across distributed
sites. Students at sites with trained CAPs had more
student-reported examination-based, lower-risk clinical activity
types recorded as performed at least once, with the 50-item
sensitivity analysis showing a similar pattern. However,
placement category was closely intertwined with other
contextual factors, and no statistically significant difference
was observed for basic clinical and emergency procedures.
Therefore, the findings do not establish an independent effect
of supervision by trained CAPs.

I nterpretation in the Placement Context

The observed differences were closely intertwined with the
placement context. The recent literature on workplace-based
learning in distributed health care settings emphasizes that
clinical learning opportunities are shaped by local workflow,
educator engagement, site readiness, and organizational culture
[43]. This perspective is consistent with our finding that the
presence of trained CAPswas strongly associated with medically
underserved placement, home visit exposure, site readiness,
local educational culture, and baseline rural self-efficacy.
Exploratory sensitivity analyses suggested that the observed
pattern was attenuated after adjustment for avail able contextual
and student-level variables. Therefore, the findings highlight
student-reported differences across distinct educational and
clinical contexts. Accordingly, the two site categories should
be interpreted as placement context categories rather than as
intervention and control groups, and comparisons between them
should not be interpreted as estimates of an independent effect
of the university FD program.

https://formative.jmir.org/2026/1/€102390

Medically underserved and resource-limited clinical
environments may promote student participation in clinical
activities. In such settings, local patient care needs, staffing
constraints, home visit exposure, care continuity, and integration
of students into daily clinical workflow could create more
opportunities for supervised student participation, independent
of trained CAPs. Therefore, the observed differencesreflect the
broader clinical and educational context of medically
underserved placements.

Comparison With Prior Work and Educational
Implications

Our findings should be interpreted in relation to previous work
on clinical participation, community-based clerkships, and FD.
Previous studies have reported gaps between medical students
desired and actual procedural experiences before graduation
[2,3]. Furthermore, community-based clerkships provide distinct
learning opportunities through broader clinical exposure, care
continuity, and direct patient care experiences[9]. In thisstudy,
students at sites with trained CAPs had a broader range of
student-reported examination-based, lower-risk clinical activity
typesrecorded as performed at least once; however, this pattern
was closely intertwined with the placement context.

These findings further relate to the literature on FD in medical
education. Reviews have suggested that FD can improve
teaching effectiveness, support practice communities, and
strengthen educational culture[14,15]. However, our study did
not demonstrate the independent effectiveness of supervision
by trained CAPs. Rather, the presence of such CAPs s part of
a broader educational environment that includes medically
underserved placement, home visit exposure, site readiness,
local workflow, educator engagement, and local educational
culture.
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University FD Program Exposure as a Contextual
Variable

The FD program included curriculum alignment, observation
and feedback, workplace-based assessment, reflection,
microteaching, coaching, and peer learning among CAPs.
However, this study did not directly measure whether these
components were implemented in day-to-day supervision or
altered student participation. Hence, the presence of trained
CAPs is a contextual characteristic. Future qualitative and
longitudinal studies could examine how loca structure,
relationships, competing priorities, and shared educational
values shape student participation across community-based
settings [44,45)].

Digital Education Data Contribution

Rather than demonstrating the independent causal effectiveness
of FD, this study provides a digitally supported educational
evaluation framework to describe how student-reported clinical
activity experiences vary across community-based placements.
Google Spreadsheet—based daily logs enabled studentsto record
M CC-based clinical procedure and examination experiences at
the item level across weeks, with substantive entries available
for 99.6% of student-days. This digital structure allowed
aggregation by activity type, week, and placement category.
Previousworks on e-logbooks showed that digital logging could
support clinical exposure monitoring, skill development, and
curriculum progression in decentralized clinical training settings
[16]. However, the workflow was student reported and did not
congtitute supervisor-confirmed workplace assessment data.
This supports our cautious interpretation that the observed
differenceswereintertwined with placement context rather than
attributable to supervision by trained CAPs aone. The
human-verified Al-assisted preliminary sorting and
candidate-coding workflow connects this study to emerging
literature on Gen Al in medical education. Recent IMIR Medical
Education studies have highlighted the educational potential of
ChatGPT-based tools and the need for expert verification,
evidence awareness, and safeguards [22,23]. In this study,
detailed Al-human concordance was modest, and al final coding
decisions were made by the researchers.

I nterpretation of Reflection Sheet Findings

Although students at sites with trained CAPs had more
examination-based, lower-risk clinical activities in the digital
daily logs, this was not accompanied by a higher density of
practice-related codes in the reflection sheets. However, this
does not indicate less learning or weaker subjective meaning.
Thetwo data sources captured different dimensions of clerkship
learning: the digital logs recorded student-reported clinical
experiences, whereas the reflection sheets captured selective
narratives of what students considered meaningful. Therefore,
the proportion of practice-related codesisnot adirect proxy for
theamount or quality of learning. Students may have expressed
their learning through reflections on communication, patient
context, home care, interprofessional  collaboration,
professionalism, and community-based care rather than through
procedure- or examination-related codes.

https://formative.jmir.org/2026/1/€102390
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Direct quotations provided acomplementary descriptive context
regarding the relationship between digital log data and written
reflections. Some reflections from sites with trained CAPs
extended beyond procedures and examinations to broader
competencies required for community-based care, including
socia determinants of health, patient values, advance care
planning, ethical decision-making, interprofessional information
sharing, and clinical reasoning under limited contextual and
diagnostic resources. Hence, these quotations are illustrative
descriptive information rather than evidence of a causal shift
attributable to university FD program exposure.

I nterpretation of Procedural Findings

The distinction between examination-based, lower-risk clinical
activities and basic clinica or emergency procedures is
important for interpreting these findings. Students at sites with
trained CAPs had a wider range of student-reported
examination-based, lower-risk clinical activity types recorded
as performed at least once; however, a similar pattern was not
observed for basic clinical or emergency procedures. Activities
in the latter category were likely more constrained by clinical
risk, patient safety, legal responsibility, institutional policy, and
explicit patient consent. Since these factors were not directly
measured, this interpretation remains descriptive.

The FD program was designed as a general educational
development program for community-based physiciansand did
not provide procedure-specific entrustment criteria, standardized
supervision protocols for individual procedures, or a uniform
patient consent process. Future implementation of higher-risk
student participation would require additional safeguards,
including  procedure-specific  supervision  guidelines,
standardized entrustment criteria, explicit definitions of
permissible student roles, structured documentation of supervisor
oversight, and clear patient consent processes within each
clinical site.

For mative Implicationsfor the Next | mplementation
Cycle

For the next implementation cycle, the digital log workflow
should retain the practical daily structure that supported high
completion, while prospectively storing completion,
delayed-entry, reminder, and postreview correction indicators.
Standardized orientation materials should explicitly document
the operational definitions of “performed,”
“observed/simulated,” and “not performed.”

Since universal item-level verification would impose substantial
workload on community supervisors, selected clinical activity
items could be confirmed prospectively. The digital log should
be linked, where feasible, with CC-EPOC and other
workplace-based  assessment  records to  compare
student-reported  experiences with  supervisor-confirmed
performance, entrustment, and competency-related outcomes.

Student and supervisor interviews should examine usability,
the reporting burden, reporting bias, and how local workflow
influences documentation and participation. Future cohorts
should include pre- and postimplementation data and better
overlap between university FD program exposure and placement
context. Furthermore, future research should assess whether
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performed clinical activities trandate into competence,
entrustment, professional identity formation, and retention in
rural practice [46,47].

Limitations

This study has several limitations. Students were not randomly
assigned to clerkship sites, and the presence of trained CAPs
was closely associated with medically underserved placement,
home visit exposure, site readiness, local educational culture,
and student background. Therefore, the study could not
determine whether supervision by trained CAPs was
independently associated with student-reported clinical activity
experiences. Although we conducted exploratory sensitivity
analyses, they could not eliminate the limited overlap between
university FD program exposure and placement context. Table
1 includes site-level educationa characteristics; however,
unmeasured teaching-related exposure among SUpervisors,
especialy at siteswithout trained CAPs, may have affected the
contrast between site categories.

The primary outcome was based on student-reported Google
Spreadsheet logs. However, it was not independently confirmed
by supervisors. Although faculty members monitored entries
and the overall completion rate was high, the precise frequency
and duration of delayed entries and the number of entries
modified after faculty review were not prospectively stored as
structured indicators. Furthermore, no standardized audit or
partial supervisor confirmation procedure was implemented.
CC-EPOC, Mini-CEX, EPA-related records, and other
systematically collected workplace-based assessment datawere
unavailable for the 2024 off-campus cohort. Therefore, the
outcome does not directly measure the actual number of times
that procedures or examinations were performed, performance
quality, procedural competence, entrustment level, or
supervisor-confirmed performance. This reliance on
student-entered logs may have introduced reporting or
registration bias. Accordingly, future implementations should
prospectively collect log process indicators and link selected
student-reported  activities  with  supervisor-confirmed
workplace-based assessment or other educational assessment
data

Thereflection sheet analysis used deductive M CC-based coding
and was not designed to identify emergent qualitative themes
or mechanisms. Moreover, weekly code-level patterns in
reflection sheet data, including CS-01-02, were exploratory.
Hence, important concepts outside the MCC framework may
have been missed. Although all Al-generated candidate codes
were reviewed by human researchers and final interrater
agreement between the two human reviewerswas excellent, the
initial Al-human concordance was modest, particularly at the
third-tier MCC code level. Thesefindingsindicate that Gen Al
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may be useful for preliminary sorting and consistency checking;
however, granular deductive coding of reflective text cannot be
delegated to Gen Al without human verification.

No formal a priori sample size calculation was performed
because the study used a fixed cohort of eligible students from
one academic year. Therefore, the study was not powered to
estimate an independent effect of supervision by trained CAPs.
Furthermore, the generalizability of thisstudy islimited because
it was conducted at asingle university within aspecific Japanese
community-based clerkship system. Hence, the placement
structure, FD program, regional quota admission system,
medically underserved placement context, Japanese MCC
framework, and locally developed Google Spreadsheet—based
daily log workflow may differ from those of other institutions
or countries. Therefore, the findings should be interpreted as
exploratory evidence from one ingtitution and region.

The evaluation period may not capture the long-term
sustainability of the digital workflow. As the analysis focused
on students' reported experiences and reflection sheets, whether
the observed differences translate into postclerkship
performance, objective structured clinical examinations,
workplace-based assessments, or later clinical competence
remains unclear. The reflection sheet analysis was deductively
mapped to MCC learning objectives and did not generate a
comprehensive explanatory model of CAP teaching behaviors.
Gen Al was used only to support preliminary sorting and
candidate coding of deidentified textual units. Thefinal coding
decisionsand interpretations were made by human researchers.
Efficiency, time savings, workload reduction, and usability were
not prospectively evaluated; therefore, no conclusionsregarding
efficiency or workload reduction can be drawn from this study.
Hence, Al-generated candidate codes may introduce
model -rel ated suggestions or inconsistencies; we addressed this
risk by necessitating human review and resolving uncertain
cases through researcher discussion.

Conclusion

Thisexploratory observational mixed methods study illustrated
how a digital educational data workflow, combining
student-reported daily clinical activity logswith human-verified
Al-assisted reflection coding, can be used to describe clinical
learning experiences across distributed community-based
clerkship sites. The workflow yielded nearly complete
longitudinal student-reported data and identified variation in
student-reported clinical activity types recorded as performed
at least once across placement contexts. However, these
differences cannot be attributed independently to the presence
of trained CAPs. Reflection sheets provided complementary
descriptive information, and the Al component functioned as
preliminary coding support that required human verification.
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