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Abstract
Introduction The Core Entrustable Professional Activities for Entering Residency (Core EPAs) are clinical activities all interns
should be able to perform on the first day of residency with indirect supervision. The acting (sub) internship (AI) rotation
provides medical students the opportunity to be assessed on advanced Core EPAs.
Materials and Methods All fourth-year AI students were taught Core EPA skills and performed these clinical skills under direct
supervision. Formative feedback and direct observation data were provided via required workplace-based assessments (WBAs).
Supervising physicians rated learner performance using the Ottawa Clinic Assessment Tool (OCAT). WBA and pre-post student
self-assessment data were analyzed to assess student performance and gauge curriculum efficacy.
Results In the 2017–2018 academic year, 167 students completed two AI rotations at our institution. By their last WBA, 91.2%
of students achieved a target OCAT supervisory scale rating for both patient handoffs and calling consults. Paired sample t tests
of the student pre-post surveys showed statistically significant improvement in self-efficacy on key clinical functions of the
EPAs.
Discussion This study demonstrates that the AI rotation can be structured to include a Core EPA curriculum that can assess
student performance utilizing WBAs of directly observed clinical skills.
Conclusions Our clinical outcomes data demonstrates that the majority of fourth-year medical students are capable of performing
advanced Core EPAs at a level acceptable for intern year by the conclusion of their AI rotations.WBA data collected can also aid in ad
hoc and longitudinal summative Core EPA entrustment decisions.
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Introduction

Incoming interns lack proficiency in a number of essential
skills required for clinical practice [1]. Collectively, these de-
ficiencies may pose a significant threat to patient safety [2]. To
address the need for improved preparation for internship in the
USA, the Association of American Medical Colleges
(AAMC) sponsored the development of Core Entrustable
Professional Activities for Entering Residency (Core EPAs)
[3]. Despite the publications of the Core EPA pilot project,
institutions have continued to struggle to implement the best
structure for a Core EPA–based curriculum that facilitates
collection of direct assessment data, especially in redesigning
the final year of medical school [1, 4].

While clinical clerkships provide an opportunity to teach and
assess many EPAs, clerkship leaders have noted that the more
advanced EPAs are not a priority for their clerkship curricula
[5]. Not surprisingly, the perceived deficiencies across individ-
ual EPAs vary as well. For example, a recent study demonstrat-
ed that the majority of surgical program directors felt incoming
interns were unable to perform several EPAs, including ability
to perform or receive a patient handover (EPA 8) and enter and
discuss orders/prescriptions (EPA 4), but were better prepared to
perform other Core EPAs such as gathering a history and
preforming a physical examination (EPA 1) [6].

These needs assessments should drive curricular innovation
to ensure teaching of the more advanced Core EPAs within the
fourth year of medical school. Some authors have suggested
the Core EPAs should be introduced in a more incremental
fashion, with more advanced EPAs learned later in the curric-
ulum [7]. This provides a unique opportunity within the fourth
year of medical school for residency preparation [8], especially
within the acting internship (AI) rotation. The AI should allow
medical students to perform a variety of clinical tasks that en-
compass many EPAs; however, the rotation commonly lacks
structure and requirements vary across institutions [9–11]. In
addition, there are limited published outcomes data about inte-
gration of the Core EPAs into AIs, including how to perform
clinical observations, compile summative assessments, and en-
sure entrustment of graduating students. Implementation of
clinical observations is essential to facilitate ad hoc and sum-
mative entrustment decisions, which is the basis of the Core
EPA project [12–14]. Without objectiveWBA data, evaluation
of students on their AI falls to a more global, summative as-
sessment which may lack objective data on student progress
and development of key clinical behaviors.

We aimed to address these issues by adding structure and
rigor to the AI rotation in our school-wide, interdepartmental
AI curriculum and implementing workplace-based assess-
ments (WBAs) to address the more advanced Core EPAs.
Specifically, the objective was to ascertain the effectiveness
of a Core EPA–focused AI curriculum in preparing fourth-
year medical students for intern year as assessed by direct

observations using WBAs and student pre-post self-assess-
ments. Secondly, we aimed to utilize the directly observed
outcomes data from these WBAs to evaluate the ability of
students to reach the desired supervisory scale of performing
certain clinical skills with indirect supervision.

Materials and Methods

AI Rotation Curriculum Based on the perceived gaps between
interns and medical school graduates [1, 5], we developed a
curriculum focused on acquisition of clinical skills
encompassing five designated EPAs. These included entering
electronic orders (EPA 4—Enter and discuss orders and
prescriptions), calling consults (EPA 6—Provide an oral pre-
sentation of a clinical encounter and EPA 9—Collaborate as
a member of an interprofessional team), handing off patients
(EPA 8—Give or receive a patient handover to transition
care responsibility), and providing cross-coverage (EPA
10—Recognize a patient requiring urgent or emergent care
and initiate evaluation and management). The framework and
detailed curriculum for the AI may be found in our previously
published manuscript [15]. Briefly, a school-wide curriculum
was implemented with all AI students on the first day of their
AI rotation, which included active learning approaches with
small group exercises focused on practicing the aforemen-
tioned Core EPAs. The AI curriculum built upon Core EPA-
based curriculum and assessment in the clerkship year.

Students underwent formative assessment and received
feedback in the clinical environment during their AI rotation
through required, direct WBAs of two clinical behaviors,
which encompassed three EPAs, patient handovers (EPA 8),
and calling consults (EPA 6 and EPA 9). Students were re-
quired to request two WBAs for each designated Core EPA
behavior per AI rotation, with ideally one of each occurring
the first half and second half of each rotation.

Assessment Approach During the 2017–2018 academic year,
167 students completed two required AI rotations (1 critical
care and 1 ward-based) at our institution. Supervising physi-
cians provided formative feedback through required direct
observations and completed ad hoc WBAs for patient hand-
overs and calling consults. We developed WBAs for each
desired clinical behavior that included checklist items spe-
cific to the behavior or Core EPA observed as well as a
supervisory scale described below. In addressing patient
handoffs, we utilized the patient handoff tool with previ-
ous validity evidence, I-PASS, to train students to per-
form handoffs and used its associated checklist as a part
of our WBA to score patient handoff observations [16].
Residents and faculty had experience using the I-PASS
tool to perform patient handoffs as this was our institu-
tion’s recommended handoff format.
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In developing our consult curriculum andWBA,we utilized a
consult observation checklist, which was developed from a prior
publication [17], and although not validated in the UME setting,
it has been used to train all incoming interns during their graduate
medical education orientation at our institution formultiple years.
Therefore, given the familiarity of our faculty and residents to
these clinical tools, the degree of additional faculty development
to use the WBAs based on these tools was minimal.

In addition to these checklists, both WBA forms included the
Ottawa Clinic Assessment Tool (OCAT) [18], which was used
to assess the level of supervision the student required to perform
each behavior. This scale can be used for any clinically observed
behavior and was not specific to any particular Core EPA. Given
the ultimate goal of the Core EPA pilot is the ability of graduat-
ing medical students to perform the Core EPAs with indirect
supervision, we identified a correlating target OCAT score of 4
or 5 (“I had to be available just in case” and “I did not need to be
there” respectively) as the expected level of competence for our
AI students. Both observation forms were piloted with the AI
students in the preceding academic year (2016–2017) and re-
vised based on faculty and student feedback as well as review
of the data obtained from these forms. Faculty and residents
underwent training in direct observations using WBAs and the
OCAT scale as part of a project involving the clerkships during
the prior academic year. Therefore, supervising physicians had
experience using similarWBAs and theOCAT supervisory scale
in the clinical setting supervising third-year medical students on
their clerkships in the preceding academic year.

Lastly, students completed a retrospective pre-post survey
after completion of their AI rotations asking their self-
perceived ability (self-efficacy—defined as the confidence to
carry out the courses of action necessary to accomplish de-
sired goals [19]) to perform EPAs and their preparedness for
internship. This survey was developed based on our objectives
for the AI rotation and Core EPAs addressed by our curricu-
lum and in practice on the clinical rotation. This survey tool
was also piloted in the prior academic year and revised based
on course director review of the data.

Setting Our university is a large, public institution located
within an urban city. Our university reformed the previously
existing traditional medical school curriculum through the in-
troduction of the “C3 Curriculum” (C3 = centered on the needs
of the learner, clinically driven, and competency-based).
Within the context of the greater curriculum reform effort, in
2017, the educational leaders sought to restructure the AI ex-
perience to address the EPAs. Our university’s leadership
modified the AI experience from a required departmentally
based, specialty-specific rotation to a centrally administered,
interdepartmental rotation with a Core EPA–based curriculum
and associated workplace-based assessments (WBAs) with
directed feedback [15]. Team structure of each AI varied by
rotation and department, from working directly with an

attending to working on a traditional ward team with interns,
residents, and attendings. Students on their AI rotation are
expected to perform all duties of a typical intern, including
but not limited to placing orders (to be cosigned by supervis-
ing physicians), documentation (admission histories and phys-
icals, daily notes, discharge summaries and instructions), pa-
tient handoffs, returning and addressing nursing pages (cross-
coverage), and calling consults. Throughout the 4-week AI,
students were intended to have increasingly graduated respon-
sibility to call consults, perform handoffs, enter orders, and
function at the level of an intern under direct supervision. The
introduction of WBAs throughout the rotation allowed for
multiple objective assessments and structured feedback to
the students on these clinical behaviors.

WBAs and direct observation data were collected and man-
aged using REDCap (Research Electronic Data Capture) elec-
tronic data capture tools hosted at our institution [20, 21]. The
institutional review board at our institution approved this
study as exempt.

Results

WBA DataOf the 167 students enrolled in AIs, all students had
at least two completed formalWBAswithin one AI rotation of
calling consults and 158 had WBAs of patient handoffs. We
limited our analysis to the last submitted WBA available as
our measure of the final supervision level achieved for each
EPA given most students did not have two WBAs completed
by supervising physicians in both AIs. For both activities, over
91% achieved the target OCAT supervisory score of a 4 or 5
(“I had to be available just in case” and “I did not need to be
there” respectively) (see Fig. 1). On direct assessment of per-
formance on specific I-PASS handoff components of the
WBAs, 89 to 98% of students demonstrated appropriate per-
formance of “usually” or “always” for each component by
their second WBA (see Table 1). Of all the students, 71 and
96 had all fourWBAs submitted by supervising physicians for
calling consults and patient handoffs respectively across both
AI rotations (2 per AI rotation). Mean ratings for handoff
WBA were lowest during the first WBA at the beginning of
the first AI (mean = 4.24, SD = 0.52) and highest at the end of
the second AI (mean = 4.41, SD = 0.65). Mean ratings for
consults were slightly higher than handoffs across time points
and showed the lowest mean rating during the first WBA
(mean = 4.39, SD = 0.07) and the highest mean rating during
their thirdWBA (mean = 4.55, SD = .06), the firstWBA of the
second AI. A repeated measures ANOVA with post hoc com-
parisons found no statistically significant differences between
mean ratings at any time points for handoffs or consults de-
spite upward trends (see Fig. 2) (for complete WBA data, see
Tables 3 and 4 in the Supplemental Material).
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Self-efficacy In total, 148 (89%) students completed the retro-
spective pre-post survey ratings of self-efficacy performing
EPAs for either their first or second AI. Student data from
the first AI was analyzed if available: if a student completed
the survey after their first AI, it was included; if they did not
complete the survey after their first AI, the data from their
second AI was utilized if available. Only one survey was
analyzed per student. The majority of students (n = 87) com-
pleted the survey after their first AI. Despite a significant
number of students completing the survey after their second
AI, there were still significant improvements noted. Given
lack of longitudinal surveys completed by students following
both AI rotations, the survey data was unable to accurately be
compared to show improvements following the first vs second
AI. Regardless, paired t tests after one AI rotation showed a
statistically significant improvement in self-efficacy across all
surveyed Core EPA behaviors (p < 0.05) (see Table 2).
Cohen’s d showed moderate to large effect sizes (0.79–1.39).

The majority of respondents (77%) chose a 4 or 5 on pre-
paredness for internship following their AI, compared to 28%
prior to their AI, on a 5-point Likert scale (1 = “not at all pre-
pared,” 5 = “very prepared”). Students showed statistically sig-
nificant improvement in their confidence performing all five
Core EPAs addressed in our AI curriculum (EPAs 4, 6, 8, 9,
and 10) (see Table 2). Students also seemed to benefit from

additional clinical practice of other Core EPAs that the curricu-
lum did not directly address, including EPA 1 (Gather a history
and perform a physical exam) and EPA 2 (Prioritize a differen-
tial diagnosis). In fact, the largest effect size was the students’
ability to independently formulate a patient-specific differential
diagnosis (Cohen’s d = 1.39) based on the pre-post AI data.

Discussion

We sought to address the reported gaps in competence of
beginning interns [1] through a school-wide curriculum for
AIs focused on a number of advanced Core EPAs. Targeted
WBAs with direct feedback were designed to foster deliberate
and repeated practice in the behaviors underlying each desig-
nated Core EPA. The AI rotation provided an ideal place to
teach and evaluate these behaviors given the graduated stu-
dent autonomy and clinical responsibilities afforded by the
clinical rotation. As a result, fourth-year medical students felt
significantly more prepared for internship as a result of the AI
rotation. The individualized WBA data also supported this as
most students achieved a performance level of needing indi-
rect supervision across selected Core EPAs on their final
WBA. While we did not find statistically significant differ-
ence in mean OCAT scores on WBAs longitudinally across

Table 1 Frequency of verbal
patient handoff I-PASS compo-
nent inclusion during fourth-year
medical student workplace-based
handoff assessments

Frequency of students including each component
in their verbal handoff “usually” or “always”

Mean (SD) out of 4

Illness severity 141 (89.2%) 3.43 (.70)

Patient summary 156 (98.7%) 3.77 (.45)

Action list 155 (98.1%) 3.74 (.48)

Situation awareness 152 (96.2%) 3.61 (.73)

Synthesis by receiver 140 (88.6%) 3.44 (.69)

Total I-PASS mean (SD) 3.57 (.49)

Responses: 0 = never, 1 = rarely, 2 = sometimes, 3 = usually, 4 = always. n = 158 students

* No students received a rating of 1 (I had to do it) calling consults or 2 or less performing handoffs     

1.1%
4.0%

34.1%
60.8%

Consults (n=167)

2=I had to talk through it

3=I had to direct them from �me to �me

4=I needed to be available just in case

5=I did not need to be there

0.0%

8.9%

43.7%
47.5%

Handoffs (n=158)

2=I had to talk through it

3=I had to direct them from �me to �me

4=I needed to be available just in case

5=I did not need to be there

Fig. 1 Frequency of Ottawa
Supervisory Scale ratings of
fourth-year medical students call-
ing consults and performing pa-
tient handoffs on final workplace-
based assessment*
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the two AI rotations, there was small trend towards improve-
ment over time. This approach represents a first step towards
an overarching assessment within the AI that is grounded in
Core EPAs and ad hoc entrustment decisions.

The AI rotation may also be a setting for direct observations
of other EPAs. WBAs of EPA 4 (Enter and discuss orders and
prescriptions) and EPA 10 (Recognize a patient requiring ur-
gent or emergent care and initiate evaluation and
management) are possible candidates and do not seem to be
priorities for clerkship education [6]. Ideally, additional EPA
implementation would be integrated under a programmatic

approach, where AI assessments build upon EPA assessments
in the clerkship year as students progress towards entrustment.
This approach should also include developing entrustment
committees to determine entrustment decisions in Core EPAs
prior to graduation based on clerkship performance, AI assess-
ments, and clinical elective experiences [12]. The standardized,
direct clinical observation (WBA) data and ad hoc entrustment
decisions obtained through this curriculum will be essential to
aid in Core EPA entrustment committee decisions.

As described, a number of students did not meet the thresh-
old for indirect supervision performing specific Core EPAs by

*Handoff (n=71), Consult (n=96); O�awa scale (1-5)
*No significant change was appreciated between WBA O�awa scores (p>0.05)

4

4.1

4.2

4.3

4.4

4.5

4.6

WBA #1 WBA #2 WBA #3 WBA #4

Handoff Consult

Fig. 2 Longitudinal mean Ottawa
Supervisory Scale rating by
workplace-based assessment
(WBA) across acting internship
rotations.

Table 2 Retrospective pre-post
mean (SD) self-ratings of fourth-
year medical students following
completion of the AI rotation (n =
148).

Core EPA key functions (5-point Likert scale)* Before AI After AI Cohen’s
d

Ability

Rate your ability to independently formulate
a patient-specific differential diagnosis (EPA #4)

3.34 (.75) 4.21 (.70) 1.39

Rate your ability to know WHEN to escalate
care/seek help. (EPA #10)

3.54 (.82) 4.36 (.63) 1.16

Rate your ability to know HOW to escalate
care/seek help. (EPA #10)

3.51 (.85) 4.31 (.64) 1.12

Rate your ability to recognize a “sick” patient. (EPA #10) 3.49 (.70) 4.29 (.62) 1.31

Rate your ability to admit a patient (placing orders,
determining level of care, etc.). (EPA #4)

2.82 (.98) 3.75 (.86) 1.08

Rate your ability to construct a written handoff
sheet with all essential components. (EPA #8)

3.14 (.93) 4.07 (.87) 1.13

Rate your ability to provide verbal handoffs to
colleagues with all essential components. (EPA #8)

3.12 (.94) 4.19 (.77) 1.26

Comfort/confidence

How comfortable do you feel performing
a COMPREHENSIVE physical examination? (EPA #1)

3.72 (.70) 4.24 (.68) 0.79

How comfortable do you feel performing a FOCUSED physical
examination? (EPA #1)

3.76 (.70) 4.44 (.62) 0.96

How confident do you feel calling an effective consult?
(EPA #6, #9)

3.38 (.88) 4.33 (.65) 1.12

*Ability question rating anchors (1 = weak, 5 = strong ability); confidence/comfort questions (1 = not at all
confident/comfortable, 5 = very confident/comfortable)
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the conclusion of the AI experience. Since this was a forma-
tive exercise, we did not require remediation. As a next step,
students could be required to achieve target performance level
on multiple direct observations within the AI rotation before
passing the rotation. Identifying the minority of students that
do not achieve the desired performance level on one or more
behaviors will allow for additional teaching, clinical practice,
and directed feedback to promote more deliberate practice and
facilitate reaching competency. Additionally, a Core EPA
portfolio that allows students and educational leaders to mon-
itor progress towards reaching the target performance level for
each behavior on their path to competency and ultimately
entrustment would provide enhanced feedback to our stu-
dents. This approach would ensure students achieve the target
performance ability before graduation and also help adapt
curriculum to student needs.

Our study has a number of limitations. This was a single-
institution study; therefore, our results may not be representa-
tive of student performance and ability at other institutions. In
addition, the supervising physician completion rate of our
WBAs, which was estimated to be about half of those request-
ed, was less than our goal. Our limited sample of longitudinal
WBA data across both AI rotations may have limited statisti-
cal power to find small differences and limits interpretation of
these trends to the full cohort of students. While students were
expected to request a minimum number of WBAs for each
designated EPA, we could not enforce that a minimum num-
ber were submitted by the supervising physician (attending or
resident). Students were encouraged to submit additional
WBA requests if they were having trouble getting supervisors
to complete and submit their WBAs. Additionally, we empha-
sized the importance of students informing their supervising
physician beforehand that they are requesting a specific clin-
ical skill to be observed with an associated WBA before
performing that activity in the clinical setting. Additional fac-
ulty and resident development centered around these direct
observations could potentially increase WBA completion rate
and quality. Furthermore, streamlined assessment tools, em-
bedded in a more user-friendly application, may increase us-
ability and decrease the demands of faculty to complete these
forms. The measurement of self-efficacy may not in some
cases accurately represent actual performance. Lastly, our
WBAs have not been previously studied or validated but did
include components from previously validated tools, includ-
ing the OCAT supervisory scale.

Future studies should investigate how entrustment deci-
sions predict competence of incoming interns. This is the es-
sential question of observation tool validity and could be ac-
complished through program director assessment of our grad-
uating students’ performance as interns. Future studies should
also examine the characteristics of various tools such as reli-
ability and usability to determine the most efficient way to
determine entrustment. Additionally, future studies should

aim to include more robust longitudinal data, especially
WBAs, to enable more defined outcomes of student develop-
ment and allow for further analysis.

Our objective, Core EPA–based WBA data, demonstrated
the benefit and practicality of this approach for training fourth-
year medical students for intern year. Objective clinical data
provided by our WBAs can contribute to competency and
entrustment decisions of students’ ability to perform designat-
ed Core EPAs. These curricular changes and the outcomes
data provide some important insights for others interested in
this area and serve as an important steppingstone to more
competent, entrustable physicians.

Conclusion

Our Core EPA–focused AI curriculum and clinical rotation
demonstrates adding structure and ad hoc WBAs with di-
rect feedback in the clinical setting successfully prepared
fourth-year medical students for intern year. In addition,
we showed that fourth-year medical students are capable
of achieving desired competency and supervisory scale
ratings correlating with indirect supervision performing
designated clinical skills of advanced Core EPAs by the
conclusion of their AI rotations.
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