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Abstract
Objective This retrospective study compares differences in clinical performance on the psychiatry clerkship Objective Structured
Clinical Examination (OSCE) between students receiving traditional repeated clinical simulation with those receiving repeated
clinical simulation using the Kolb Cycle.
Methods Psychiatry clerkship OSCE scores from 321 students who completed their psychiatry clerkship in 2016 and 2017 were
compared. Specific performance measures included communication skills as determined by the Essential Elements of
Communication, gathering a history, documenting a history and mental status exam, defending a differential diagnosis, and
proposing a treatment plan. Results were calculated using repeated two-way analysis of variance between students receiving no
simulation and traditional repeated simulation training (TRS) as compared to students receiving no simulation and repeated
simulation utilizing the Kolb cycle (KRS).
Results Students who receivedKRS performed significantly better in three of the five components of the clerkshipOSCE as compared
to students who received TRS. Specifically, students who received KRS performed better on gathering a history (+ 14.1%, p < 0.001),
documenting a history (+ 13.4%, p < 0.001), and developing a treatment plan (+ 16.7%, p < 0.001). There were no significant
differences in communication skills or in developing and defending a differential diagnosis.
Conclusions Psychiatry clerkship students engaged in repeated simulations explicitly integrated with the Kolb cycle demonstrate
improved clinical skills as measured by OSCE performance. Integration of the Kolb cycle in designing simulation experiences
should be carefully considered and may serve as a model for individualized coaching in programs of assessment.
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In 1992, the American Association of Medical Colleges
(AAMC) supported the use of simulation-based education
(SBE) (e.g., standardized patient simulation) in teaching and
evaluating students’ clinical skills [1]. The use of SBE to
assess participants has gained widespread adoption.
According to a 2011 AAMC survey, 86% of responding med-
ical schools employ standardized patient simulations (SPSs)
in their preclinical curricula [2]. Furthermore, prior to the
COVID-19 crisis, the National Board of Medical Examiners
(NBME) required SPSs as part of medical licensing [3].

Students who participate in psychiatry clerkship programs
utilizing SPS have been found to perform significantly better
on comprehensive clinical competency examinations at the
end of their clerkship year [4]. They were also more likely to
receive favorable scores for key items, including profession-
alism and assessing patients for thoughts of self-harm [4]. In
2008, a systematic review of simulation methodologies across
various levels of psychiatric education found limited results in
graduate medical education (GME) while medical students
reported the use of SPS as helpful in increasing exposure to
different patients and in improving interviewing skills [5].

A more recent review (2017) [6] found limited ad-
vancement in the application of simulation in psychiatry
education since the earlier 2008 review [5]. The authors
called for more research focused on curriculum develop-
ment employing SBE methods in psychiatry, to include
expanding beyond communication-focused scenarios with
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more robust clinical psychiatry scenarios, increased appli-
cation of medical knowledge to simulated contexts, and
increased participation in critical reflection [6]. They also
highlighted Kolb’s experiential learning cycle (Kolb cy-
cle) as the gold standard for SBE [7, 8]. The Kolb cycle
employs four distinct stages of experiencing, observing,
conceptualizing, and experimenting [7, 8]. Abdool et al.
pointed out that only one of the 63 reviewed articles ex-
plicitly utilized all four stages of the Kolb cycle [6].

In response to this 2017 review, and as part of routine
quality assurance, the Uniformed Services University of the
Health Sciences (USUHS) psychiatry clerkship directors (EM
and CW) preliminarily reviewed 3 years of Objective
Structured Clinical Examination (OSCE) performance data
(2013–2016), comparing overall OSCE performance of stu-
dents who received weekly simulation-based education with
students who received no simulation-based education. There
were no meaningful performance differences on OSCE over-
all and subsection performance (i.e., communication skills,
gathering a history, documenting a history and mental status
exam, defending a differential diagnosis, and proposing a
treatment plan), thus raising concerns about the efficacy of
the clerkship’s weekly SBE, especially given their expense,
labor requirements, and time away from clinical activities.

In light of these preliminary results, the clerkship directors
contemplated cancelling the weekly simulation. However, giv-
en that overall average OSCE performance for these years,
regardless of simulation exposure, was only 70%, it seemed
more prudent to improve these weekly simulations. While as-
pects of our weekly SBE could be loosely mapped to the stages
of the Kolb cycle (Fig. 1) [7, 8], these were not explicitly de-
signed to achieve the goals of each stage nor were they de-
signed to function as a continuous learning cycle. As a result,
our SBE failed to achieve the purported benefits of the Kolb
cycle. We hypothesized that explicitly implementing the Kolb
cycle as part of a repeated simulation experience would im-
prove students’ OSCE performance. This retrospective cohort
study aims to confirm this hypothesis by evaluating the differ-
ences in clinical performance on the psychiatry OSCE between
students receiving traditional repeated simulation as compared
to repeated simulations explicitly utilizing the Kolb cycle.

Methods

Preexisting TRS-Based Education Program (Fig. 1)

The USUHS psychiatry clerkship educates 10 students at four
local clinical sites and 10 students at four geographically dis-
tant sites for nine 5-week rotations, totaling approximately
170 students per year. Students complete their clerkship rota-
tions in three 15-week blocks and are evaluated with an OSCE
at the end of each block to assess clinical skills relevant to the

three rotations completed. For more than a decade, local sites
utilized weekly SPSs to strengthen student interviewing skills.
These SPSs were not available for students at the distant sites
due to their geographical separation from the simulation cen-
ter and lack of local simulation resources.

Each week, the ten local students completed a 20-min inter-
view with a standardized patient (SP) after a 30-min generic
discussion of a psychiatric topic. Students were then broken
into two groups of five: the first group interviewed the SPwhile
the second group completed an unrelated learning activity. The
first group later watched the second group interview their SPs
before completing the unrelated learning activity. Students ro-
tated going first each week, ensuring everyone received a sim-
ilar experience. The SP’s chief complaint changed eachweek to
align with the clerkship’s overall curriculum, covering affective
disorders, thought disorders, trauma and stressor related disor-
ders, and neurocognitive disorders. Following each encounter,
SPs completed the Essential Elements of Communication
(EEC) checklist [9] to capture their student’s communication
skills in areas such as opening and closing a discussion, build-
ing a relationship, gathering information, understanding the
patient’s perspective, sharing information, and reaching agree-
ment on a plan [9, 10]. SPs also completed an internally devel-
oped checklist of key clinical history elements to rate each
student’s ability to gather a history (available upon request from
the corresponding author).

Simultaneously, students completed a post-encounter note
modeled after the NBME Step 2 CS template [11], which in-
cluded a brief written history, focused physical exam/mental
status exam, differential diagnoses with diagnostic reasoning,
as well as proposed diagnostic studies and a brief treatment plan.
Lastly, students received 5 min of one-on-one feedback with the
SP using the debriefing with good judgment model [12].

After the first group completed their simulation, they ob-
served a peer complete the same simulation, providing addi-
tional unstructured peer feedback. When all ten students com-
pleted their simulation, they met as a group with a faculty
facilitator to review key points of the clinical history (i.e.,
interviewing, documenting) and to discuss differential diag-
noses and treatment planning. All information (EEC, History
Checklist, SP Feedback, Step 2 CS style note [11], and a video
of their interview) was stored in a digital learning system [13]
that was not directly provided to the students or reviewed as
part of the debrief. Students were, however, encouraged to
review their data on their own.

Implementing a Repeated Simulation-Based
Education Program Explicitly Grounded in the Kolb
Cycle (KRS) (Fig. 2)

TheKolb cycle is a continuous process of concrete experiences,
reflective observation, abstract conceptualizations, and active
experimentation [7, 8]. While most images depict the cycle as
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starting with concrete experience, the cycle can start at any
point [8]. According to Kolb, abstract conceptualization in-
volves forming new ideas—frequently based on previous re-
flection while active experimentation provides learners with a
chance to apply these new ideas to achieve new outcomes.
Concrete experience provides a “publicly shared reference
point for testing the implications and validity of ideas” (p. 21)
[7]. This allows the learner to get explicit feedback on their
active experimentation before they begin reflective observation,
where the learner reviews on their performance and begins
considering new strategies—starting the cycle over again [7, 8].

The Kolb cycle provided an ideal approach for improving
the clerkship’s SPSs because the simulation program already
had opportunities for active experimentation with new expe-
riences, explicit assessments of student performance which
could be shared as a concrete experience, and time for feed-
back and reflection, consistent with reflective observation.
Furthermore, our preexisting SPS also employed a series of
simulations and observation experiences: enabling cycles of
learning [14–17]. Aligning the psychiatry clerkship

simulation experience more fully with the Kolb cycle required
add ing add i t i ona l s t ep s emphas i z i ng abs t rac t
conceptualization while explicitly emphasizing how the other
events supported their respective stages. Specific improve-
ments, as organized by the four stages of the Kolb cycle,
included:

& Abstract conceptualization: This stage of the cycle was
identified as our starting point based on best practices of
SBE, namely the use of a prebriefing to prepare students
for the SPS and establish expectations and psychological
safety [18, 19]. As such, we replaced our generic 30-min
opening discussion with an explicit prebrief focusing on
the type of patient (diagnosis and communication difficul-
ties) students would encounter and what potential
interviewing strategies they could employ.

& Active experimentation: Students completed a 20-min in-
terview with SPs and then documented a Step 2 CS style
note immediately after. To explicitly encourage active ex-
perimentation, students were told that this experience was
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Fig. 1 Pre-existing traditional repeated simulation (TRS)-based education program. Total approximate time to complete each week is 105 min. The
generic 30-min prebrief is intentionally not shown, as it was not tied to the simulation
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their “sandbox,” a place where they could experiment with
new interviewing/documentation strategies without
consequence.

& Concrete experience: Immediately following the SP in-
terview and writing their note, students received con-
crete feedback on their efforts in several ways. First,
the SP they interviewed provided specific feedback on
their communication strategies. Second, all students re-
ceived objective feedback on their interview using an
internally developed history checklist and the EEC
checklist [9]. Third, students evaluated their note with
an internally developed documentation rubric. These
objective, concrete evaluations provided students with
a reference point to determine the success of their
experimentation—a critical step needed before asking
the students to reflect on their performance (all rubrics
are available upon request from the corresponding
author).

& Reflective observation: Students were first provided with
a structured approach to visually map one of their peers
interview an SP, providing an additional opportunity to
reflect on similarities and differences in their own inter-
view strategies. They were also provided with a charting
tool to help them monitor their performance over time
(also available upon request). Students were then provided
with dedicated time to synthesize all of their performance
data before the faculty debrief.

& Abstract conceptualization: Returning to the start of the
cycle, during a group debriefing session, faculty helped
students understand their performance and collaborated
on generic solutions to common problems. Students were
asked to identify and document a specific goal for future
improvement along with potential strategies. Students
were encouraged to incorporate these strategies with actu-
al patients in preparation for their next simulation. These
goals and any successes/difficulties implementing them
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Fig. 2 Repeated simulation-based education program grounded in the Kolb cycle (KRS). Total approximate time to complete each week is 150 min.
Lighter colored arrow indicates time between simulation experiences. Sample handouts are all available upon request from the corresponding author
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with actual patients were highlighted in following simula-
tion events (weeks 2–5) to continue the cycle of learning.

Aligning the simulations did not involve changes to the
simulated cases, SP training, case length, or number of cases.
Total time dedicated to each week’s simulation experience
increased from 105 to 150 min. The increase in time came
from refocusing the 30-min prebrief from a general topic to
introducing a specific skill employed in the simulation, in-
creasing one on one feedback with the SP from 5 to 10 min,
and adding 10 min of dedicated time to self-grade the encoun-
ter note. As most of these changes just required re-prioritizing
existing content, there was no increase in the actual time spent
at the simulation center and thus no additional costs or faculty
time requirements.

Sample Determination

This retrospective protocol (#908875) was approved by our
institution’s IRB as exempt. Students who completed their
psychiatry clerkship in 2016 and 2017 were included in this
study. Students who left the clerkship before completing the
OSCE and those who were remediating the clerkship were not
included in the analysis as they would have had incomplete or
duplicate exposures (i.e., traditional repeated simulation
(TRS), KRS, nothing). Students were categorized into four
cohorts: those receiving no simulation in 2016, those receiv-
ing TRS (2016), those receiving no simulation in 2017, and
those receiving KRS (2017).

Data Collection

OSCE performance data from 2016 and 2017 was collated
and de-identified. The psychiatry clerkship OSCE utilizes
two SP cases depicting common psychiatric conditions. No
changes to these cases occurred during the study timeframe.
Clinical skills evaluated for each case include communication,
gathering a history, documenting a history and mental status
exam, developing and defending a differential diagnosis, and
proposing a treatment plan. Communication skills were mea-
sured by the EEC checklist [9]. Gathering a history was
assessed using an explicit checklist of key elements developed
by the Mid-Atlantic Consortium of Medical Schools. Both of
these checklists were completed by highly reliable [20] SP
trainers who were observing the OSCE in real time. The three
remaining skills were assessed immediately after the OSCE by
the same five psychiatry faculty for both years. Using a rubric
developed for each case (available upon request from the cor-
responding author), faculty reviewed each student’s USMLE
Step 2 CS style note. Scores for all components were reported
as a percentage and average performance data for each clinical
skill from both stations was calculated for each student.

Data Analysis

Student performance in each of the clinical skills measured by
the OSCE were considered unique dependent variables and
assessed separately. Differences between cohorts were first
calculated within year groups: students receiving no simula-
tion in 2016 were compared with students receiving TRS in
2016, while students receiving no simulation in 2017 were
compared with students receiving KRS in 2017. The differ-
ence in differences (DID) was then calculated between year
groups to control for potential differences between the classes.
Finally, time within the clerkship year (first, middle, last third)
was controlled for as a fixed factor to further reduce bias due
to clinical experience gained from other clerkships. All anal-
yses were done using a two-way analysis of variance
(ANOVA). Type I error was controlled at 5% for all analyses.

Results

OSCE performance data was collated and de-identified for
150 students who completed the psychiatry clerkship in
2016, and 171 students who completed the clerkship in 2017
(N = 321 students). Baseline demographics [21] for each
group revealed no meaningful differences (Table 1). Data on
(1) documentation, (2) developing a differential diagnosis,
and (3) proposing a plan could not be included for 56 students
from the first third of 2016 due to subtle differences in the
rubrics used to score these sections (n = 265).

When comparing 2016 student OSCE performance data
between students who received TRS (n = 70) and those who
received no simulation (n = 80), statistically significant differ-
ences were found in communication skills (+ 3.4%, F(1,321)
= 3.917, p = 0.049) and ability to document a history and
mental status exam (+ 5.3%, F(1,265) = 4.432, p = 0.036).
Differences in gathering a history, developing a differential
diagnosis, and management were not statistically significant
(Table 2, 2016 data).

Comparison of the 2017 student OSCE performance da-
ta between students who received KRS (n = 85) and those
who received no simulation (n = 86) revealed statistically
significant improvements in all domains of performance
(Table 2, 2017 data). Notable differences included gather-
ing a history (+ 16%, F(1,321) = 109.331, p < 0.001),
documenting a history and mental status exam (+ 18.7%,

Table 1 Baseline student demographics by year

Year % Male Avg age Avg MCAT

2016 66% 24.8 31.7

2017 63% 24.7 31.4
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F(1,265) = 92.334, p < 0.001), and developing a plan (+
12%, F(1,265) = 21.114, p < 0.001).

Evaluation of OSCE performance differences between
2016 students (no simulation and TRS) and 2017 students
(no simulation and KRS) revealed a significantly larger im-
provement in three out of five areas of performance on the
psychiatry clerkship OSCE following implementation of the
Kolb cycle (Fig. 3). Specifically, these students showed sig-
nificant improvement in gathering a history (+ Δ14.1%,
F(1,321) = 41.544, p < 0.001), documenting a history and
mental status exam (+ Δ13.4%, F(1,265) = 17.477, p <
0.001), and developing a plan (+ Δ16.7%, F(1,265) =
15.092, p < 0.001). The improvement in communicating and
developing a differential diagnosis seen in students who re-
ceived KRS was not significantly larger than the change seen
in students who received TRS as compared to students receiv-
ing no simulation.

Discussion

In this retrospective cohort study, the explicit integration of all
four components of the Kolb cycle in a repeated simulation
experience resulted in a significant improvement in all clinical
skills assessed on the psychiatry clerkship OSCE as compared

to students who received no simulation. TRS that did not fully
follow the Kolb cycle had limited to no effect on psychiatry
clerkship students’ clinical performance on the psychiatry
clerkship OSCE as compared to students who experienced
no simulation. Comparison of TRS to KRS demonstrated a
significant and meaningful improvement in gathering a histo-
ry, documenting a history, completing a mental status exam,
and proposing a treatment plan. These results suggest that
careful instructional design that explicitly follows the Kolb
cycle increased the educational benefits associated with SBE.

These findings add to the body of evidence, indicating that
SBE should incorporate specific instructional design features
across the broad continuum of activities that students engage
in, including focusing student’s preparation efforts [22],
affording repeated and/or regular participation [23], providing
guidance to students’ observation efforts [24], and structuring
feedback and/or reflection [25]. Furthermore, the findings pro-
vide a worked example of how integrating educational theory
(such as the Kolb cycle) can improve the efficacy of SBE,
thereby ensuring that the energy spent in planning and
implementing simulation is worthwhile. This example also
highlights how theory helped us view simulation as more than
just single elements (i.e., simulation activity, feedback) but
rather framed simulation as including a robust collection of
learning activities.

Table 2 Psychiatry Clerkship OSCE performance differences between no simulation vs TRS (2016), no simulation vs KRS (2017), and difference in
differences (Δ) between 2016 and 2017 students

Skill Year Mean differencea SEM Fb p Mean square

Communication skills (EEC) 2016 3.40% 1.72% 3.917 0.049* 0.046

2017 4.10% 1.65% 6.026 0.015* 0.070

Δ 0.70% 0.072 0.789 0.001

Gather a history 2016 2.42% 1.51% 2.561 0.110 0.025

2017 16.50% 1.58% 109.331 < 0.001** 1.060

Δ 14.08% 41.544 < 0.001** 0.406

Document a history and MSE 2016 5.30% 2.53% 4.432 0.036 0.071

2017 18.70% 1.94% 92.334 < 0.001** 1.489

Δ 13.40% 17.477 < 0.001** 0.282

Develop a differential 2016 1.67% 2.67% 0.39 0.533 0.007

2017 6.10% 2.05% 8.763 0.003** 0.158

Δ 4.43% 1.708 0.192 0.031

Propose a treatment plan 2016 − 4.68% 3.42% 1.879 0.172 0.055

2017 12.00% 2.62% 21.114 < 0.001** 0.620

Δ 16.68% 15.092 < 0.001** 0.443

a The mean difference represents the difference in OSCE performance between students who received no simulation and either TRS (2016) or KRS
(2017). Negative numbers (see 2016, plan) indicate that students receiving no simulation performed better those receiving simulation. Numbers in italics
represent the difference in difference between 2 years
b As determined by MANOVA

** indicate highly significant results (<0.005)

* indicate significant results (<0.05)
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The marked improvement in developing a treatment
plan and the absence of improvement in communication
skills (EEC) were both unexpected findings. While each
of the five areas of performance were given equal weight
in the prebrief and debrief, we had anticipated that given
the robust nature of the tools used to teach and assess
communication skills (i.e., the EEC) that these skills
would improve the most, while managing would remain
stable, as this skill is typically considered beyond the
developmental stage of a clerkship student. We were not
surprised that “developing and defending a differential
diagnosis” was an ongoing area of difficulty, as this skill
is developmentally one of the primary struggles for clerk-
ship students. The lack of improvement in communication
skills may be due to potential psychometric problems with
the EEC (variable weighting of double-barreled behavior-
al anchors) [9] or a hidden curriculum de-emphasizing the
importance of effective communication [26]. The marked
improvement in developing a treatment plan may have
been due to seeing what was expected in treatment plan-
ning on the note grading rubric. It may also have been due
to the explicit guidance given during the active experi-
mentation phase that the students should discuss

management plans with their patients—which resulted in
a more robust treatment plan in their documentation.
These findings offer potential areas for future investiga-
tion and program improvement.

Our study was limited to psychiatry clerkship students at our
institution over the course of two academic years. Analysis of
available Step II CS performance was limited to pass/fail data,
which did not provide additional insights into our student pop-
ulation. The limited scope and time frame may have resulted in
an over- or underestimation of the true differences in perfor-
mance after implementation of the experiential learning cycle.
While our data suggests that incorporating the Kolb cycle was
beneficial, it is not possible to discern the full impact of each
stage of the Kolb cycle, since all four stages of the Kolb cycle
were implemented at one time. It is also not clear if adding
additional time on task or starting at a different phase of the
cycle were etiologic. Another limitation was that while 265/321
students had comparable data for two of the five skills measured
on the OSCE, data from 56 students could not be included for
the other three skills. It is also possible that there were differ-
ences in the four local sites as compared to the distant sites;
however, since there were no meaningful programmatic chang-
es to the clerkship other than implementation of the Kolb cycle
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in local simulation training, this source of bias seems unlikely.
Lastly, although there were no baseline differences between
classes, and assignment to local clerkship sites with simulation
versus distant clerkship sites without simulation is random, it
remains possible that there may have been significant differ-
ences in baseline characteristics between local and distant
groups that could have influenced our results.

Future work to expand these efforts to other disciplines
throughout the clerkship experience may provide additional
evidence of efficacy. Further evaluation into the overall gen-
eralizability of our study results must also be performed to
determine if implementation of KRS is beneficial across other
specialties and examinations, such as the USMLE Step 2 CS
examination. There is also a potential that improvement in
clinical skills measured by a single OSCE may not directly
translate into improvements in Step 2 CS examination perfor-
mance or changes in behavior during actual patient care en-
counters. Further study is needed to determine if the improve-
ments noted in OSCE performance will also result in en-
hanced clinical skills with future patients.

Given the success of implementing the Kolb cycle as part of
our local repeated simulation efforts and in an effort to provide
comparable learning experiences across clerkship sites, we
have implemented simulation experiences for students at dis-
tant sites using “telesimulation.” Telesimulation includes sim-
ulated patient encounters offered via a distance learning plat-
form where participants receive remote guidance from faculty,
similar to live simulation. Future investigations will compare
the effectiveness of the Kolb cycle in live repeated simulation
as compared to repeated telesimulation. A final area to consider
the Kolb cycle’s utility is in the ongoing international discus-
sion of moving to programs of assessment that require multiple
repeated formative measures. As outlined in the 2018 consen-
sus framework for good assessment [27], students will need a
faculty coach who provides specific feedback at each formative
assessment. The Kolb cycle could provide a framework for
such a model of competency-based instruction.
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