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Abstract

Purpose—In undergraduate medical education (UME), competency-based medical education
has been operationalized through the 13 Core Entrustable Professional Activities for Entering
Residency (Core EPAS). Direct observation in the workplace using rigorous, valid, reliable
measures is required to inform summative decisions about graduates’ readiness for residency.
The purpose of this study is to investigate the validity evidence of 2 proposed workplace-based
entrustment scales.

Method—The authors of this multisite, randomized, experimental study used structured vignettes
and experienced raters to examine validity evidence of the Ottawa scale and the UME supervisory
tool (Chen scale) in 2019.

The authors used a series of 8 cases (6 developed de novo) depicting learners at preentrustable
(less-developed) and entrustable (more-developed) skill levels across 5 Core EPAs. Participants
from Core EPA pilot institutions rated learner performance using either the Ottawa or Chen
scale. The authors used descriptive statistics and analysis of variance to examine data trends
and compare ratings, conducted interrater reliability and generalizability studies to evaluate
consistency among participants, and performed a content analysis of narrative comments.

Results—Fifty clinician-educators from 10 institutions participated, yielding 579 discrete EPA
assessments. Both Ottawa and Chen scales differentiated between less- and more-developed skill
levels (P< .001). The interclass correlation was good to excellent for all EPAs using Ottawa
(range, 0.68-0.91) and fair to excellent using Chen (range, 0.54-0.83). Generalizability analysis
revealed substantial variance in ratings attributable to the learner—EPA interaction (59.6% for
Ottawa; 48.9% for Chen) suggesting variability for ratings was appropriately associated with
performance on individual EPAs.

Conclusions—In a structured setting, both the Ottawa and Chen scales distinguished between
preentrustable and entrustable learners; however, the Ottawa scale demonstrated more desirable
characteristics. These findings represent a critical step forward in developing valid, reliable
instruments to measure learner progression toward entrustment for the Core EPAs.

Competency-based medical education (CBME) requires well-defined, rigorous, valid,
evidence-based measures of competence. 1> Faculty members and residency program
directors agree that a mutually understood standard of competence would improve the
transition of medical students to their role as interns. 6-11 Until recently, medical schools
have lacked uniformity in their measurements of students’ competence in key clinical skills
at graduation. To meet that need, in 2014, the Association of American Medical Colleges
(AAMC) published the Core Entrustable Professional Activities for Entering Residency
(Core EPAS). The Core EPAs are a set of 13 integrated clinical activities that medical
students may be entrusted to perform under indirect supervision upon entering residency.
12 The AAMC selected 10 undergraduate medical education (UME) institutions at which to
implement medical student CBME by applying this Core EPA framework. 13

Performance of the Core EPAs in authentic workplace settings is central to the concepts of
competence and entrustment. 814 In an optimal workplace-based assessment (WBA) system,
learners would receive multiple formative assessments of their performances, and the
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feedback from those assessments would help them identify areas for further development.
15,16 To make entrustment decisions at the end of training, medical schools need reliable,
valid WBAs. Currently, no single framework serves as a gold standard for formative
assessment of the Core EPAs, and validity evidence for EPA entrustment scales is limited. 17

While the literature includes descriptions of numerous entrustment scales, 2 have been
proposed for use in the UME setting. One comes from a scale found on 2 similar
instruments: the Ottawa Clinic Assessment Tool (OCAT) 18 and the Ottawa Surgical
Competency Operating Room Evaluation (O-SCORE). 1° This scale (hereafter, the Ottawa
scale) is retrospective in that it asks the clinical supervisor how much intervention the
learner needed for the observed activity. 1% Another scale developed by Chen and colleagues
(hereafter, the Chen scale) 20 asks the clinical supervisor to identify the amount of
supervision the learner will need in the future. See Supplemental Digital Appendix 1 at
http://links.lww.com/ACADMED/B139.

Early in the work of the Core EPA pilot, a task force considered the merits of these 2 scales
as well as others. The task force and pilot participants did not achieve consensus, and, as a
result, the Core EPA pilot schools incorporated the Ottawa scale, the Chen scale, or both into
their EPA-based WBAs. 21

While individual programs have incorporated both the Ottawa and Chen scales for formative
assessment of medical students, the comparative validity of these scales in the same

setting has yet to be reported. 22 One common method used to assess the validity of
performance-based assessment tools is Messick’s framework, which examines 5 sources of
validity: content, response process, internal structure, relationship to other variables, and
consequences. 23 In this study, we assessed the performance of the 2 scales through the lens
of Messick’s framework using vignettes.

Calaman and colleagues recently described the development of scripted standard-setting
videos to represent levels of competence for 1 Core EPA: patient handovers (Core EPA

8). 24 Through these vignettes, clinical faculty may become better prepared to rate the
unscripted, real-world performances of the learners they observe. 24 Similarly, we created

a series of 6 structured vignettes, each including a learner performing 1 or more of the

Core EPAs (see Table 1). We asked faculty from the Core EPA pilot institutions to rate the
performance of the standardized learner in each of these vignettes and in 2 other, existing
vignettes, 25 using either the Ottawa or Chen scale. We aimed to apply Messick’s framework
23 to examine the validity (specifically, the content, response process, and internal structure
validity evidence) of the Ottawa and Chen scales for use in WBAs in UME. Based on the
language used within the anchors of the Ottawa scale, we hypothesized that the Ottawa scale
would be deemed more intuitive to clinical supervisors and, thus, possess more desirable
characteristics compared with the Chen scale.

We conducted a multisite, randomized, experimental study using a total of 8 structured
vignettes to examine the Ottawa and Chen scales. We created 6 new vignettes to represent a
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single, discrete, direct observation in a simulated patient care activity. Our goal was to use
these vignettes and 2 existing vignettes 2° to explore the relative strengths of each scale in
discriminating between medical student performance at the preentrustable (less-developed)
level and the entrustable (more-developed) level (see Table 1). 12 We reasoned that if we
observed discrimination between these 2 general levels of performance, then further studies
could investigate each scale’s ability to delineate more discrete levels of performance.

Creation of vignettes

Using a process similar to that described by Calaman and colleagues, 24 we developed,
de novo, 6 vignettes, each depicting a single encounter with a learner. First, we used
behavioral anchors for learner development provided in the Core EPA toolkits 21 to serve
as a blueprint for case vignettes. We then created 2 scripts for each EPA. One depicted a
student early in skill development (less-developed), and the second depicted a student at
more advanced stages of skill development (more-developed). Because we created scripts
based on the anchors provided in the Core EPA toolkits, we did not design the cases to
achieve a particular score with respect to either scale.

Three authors (A.R.K., M.S.R., and S.L.Y.) reviewed drafts of scripts. Rather than create
vignettes for Core EPA 8 (Handover), we included 2 previously developed video vignettes
25 that depicted that activity. For the remaining 4 EPAs, we developed 4 new videos and

2 written notes (see Table 1). We recruited a fourth-year medical student to portray the
student in all vignettes, 1 author (A.R.K.) to portray the preceptor in all vignettes, and a
standardized patient to portray the patient in all vignettes. One author (A.R.K.) drafted the
note used in each of the 2 written note vignettes. All authors helped revise these notes. See
Supplemental Digital Appendix 2 at http://links.lww.com/ACADMED/B139.

The authors recognized that, in a realworld setting, each individual vignette (e.g., oral
presentation, written note, physical examination) could serve as an opportunity to rate more
than 1 EPA. Given this, we asked raters to assess multiple EPAs for some vignettes.

Setting and participants

Faculty members from the Core EPA pilot institutions who were either members of the pilot
team or actively engaged in implementation at their institution served as participants. We
targeted this population because pilot institutions were required to implement Core EPAs
within their curriculum, and, thus, we anticipated they would be most familiar with the
practical application of the EPAs.

We obtained informed consent from each participant using a standard template. We
conducted the study at a prescheduled meeting of Core EPA pilot team members. We
integrated the study into the preexisting agenda; therefore, all attendees received the content.
We also conducted the study at Core EPA meetings held at each institution. In analysis,

we excluded any participants who indicated they had no clinical responsibilities because

we felt their impressions may not represent that of front-line clinical faculty. To maximize
consistency in the rating process, one of us (M.S.R.) created a private YouTube channel that
included detailed instructions, video vignettes, and links to rating forms. All items available
on the channel were shown in the same sequence at each rating session.
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Randomization

Participants were randomized to either the Ottawa or the Chen scale using a stratified
sampling technique as follows: We first identified the scale(s) used at each institution. Based
on those findings, participants were stratified into groups according to the scales they were
already familiar with (i.e., Ottawa scale only, Chen scale only, both scales, neither scale).
Next, a third party at the AAMC randomized participants to either the Ottawa or Chen
group, ensuring balanced distribution. We randomized the order of vignettes a priori but
then, as mentioned, maintained this sequence throughout the study.

Data collection

Analysis

We used a Qualtrics survey (Provo, Utah) to gather the following information from
participants:

1 Demographic characteristics (institution, specialty, gender, prior experience with
EPA-based WBAs, and experience with learners in years);

2. Their postvignette ratings and narrative explanations for each rating; and

3. Their reflections on the advantages and disadvantages of the scale to which they
were assigned.

Before showing the participants the vignettes, we collected their demographic information.
Participants completed their ratings after they read or viewed each vignette. Participants then
provided a narrative explanation of their rating choice. Finally, participants were asked to
comment on the advantages or disadvantages of the scale to which they were randomized.
The study comprised a single, long survey, so participants could go back and change
answers until they submitted the tool. The survey took about 45 minutes to complete.

Ratings on each scale were converted to a numerical score (1 to 5, 1 representing the
lowest score and 5 representing the highest) to aid interpretation. We used descriptive
statistics and analysis of variance to examine trends in the data, and we used Ztests

and analysis of variance to compare differences in ratings between scales and between
learner entrustment levels across vignettes. We examined interrater reliability (IRR) based
on intraclass correlations (ICCs) and conducted generalizability studies. 28 To evaluate
consistency among participants, to examine factors contributing to variability in scores, and
to estimate the standardized error of measurement between scales, we used a fully crossed
design as follows: learner (p) x rater (1) x EPA (€). We considered performance in a given
EPA similarly to how raters typically consider performance on individual stations in an
observed structured clinical examination (OSCE): namely, that performance in 1 station
may be correlated with performance in another (e.g., history taking may be associated
with oral presentation skills), but that the observations are independent of each other.
Therefore, we not only examined the overall generalizability of the scales across EPAs

but also considered the EPA itself to function as a facet. Two of us (M.S.R. and S.L.Y.)
independently conducted content analyses 27 to identify themes in narrative comments. We
conducted all data compilation and analyses using Stata 16 (College Station, Texas). The
institutional review board of the University of Illinois at Chicago approved this study.
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Results

A total of 63 participants rated Core EPA-related skills. After excluding blank or limited
responses (n = 8) and participants who had never practiced clinically (n = 5), we included
data from 50 participants in the analysis. Of these, 22 were assigned to the Ottawa scale and
28 were assigned to the Chen scale. Table 2 provides a summary of demographic data from
the study participants.

Participants completed a total of 579 EPA-based assessments. Raters in both groups were
able, for each EPA, to differentiate between less- and more-developed EPA-related skill
levels. For less-developed skill levels, raters using the Ottawa scale demonstrated less
variability in scores across EPAs compared with raters using the Chen scale (mean standard
deviation for scores on the Ottawa scale across EPAs ranged from 0.46 to 0.93; mean
standard deviation for scores on the Chen scale across EPAs ranged from 0.81 to 0.99). A
summary of descriptive statistics by scale and learner level is provided in Table 3.

Interrater reliability

The 2 scales were assessed for IRR using intraclass correlation (ICC) and 95% confidence
intervals. 28 The Ottawa scale demonstrated good to excellent IRR for all 5 EPAs included

in the study (ICC = 0.68-0.91). The Chen scale demonstrated good to excellent IRR for EPA
1 (History and physical), EPA 6 (Oral presentation), and EPA 8 (Handover) (ICC = 0.67—
0.83) but only fair IRR for the 2 EPAs assessed using a written note (EPA 2 [Differential
diagnosis] and EPA 5 [Encounter note]); the ICCs for these were, respectively, 0.54 and
0.58. A summary of IRR is provided in Table 4.

Generalizability study

We then conducted a generalizability study to describe the variance, reliability, and standard
error of measurement of the 2 scales. The variance attributed to the learner was similar for
both scales (18.5% for Ottawa vs 18.2% for Chen); however, Ottawa had, compared with
Chen, less residual variance (17.8% vs 24.5%) and less rater variability (2.3% vs 6.1%).
The Ottawa scale had better sensitivity to differentiate scores among the Core EPAs because
variance attributed to the individual EPA (learner x EPA) was greater for the Ottawa scale
(59.6%) compared with the Chen scale (48.9%). Reliability was similar for both scales
(0.645 for Ottawa vs 0.684 for Chen), while the relative standard error of measurement was
greater for the Ottawa scale (0.479) than for the Chen scale (0.418). A summary of variance
components and reliability derived from the generalizability study is provided in Chart 1.

Qualitative analysis

Content analysis revealed 4 key themes: challenges applying the scales to direct observation,
the nature of entrustment decisions, limitations of using the scales in a simulated
environment, and the distinct advantages of each scale.

Challenges applying scales to direct observation.

A key issue was the “fit” of each scale, particularly for ratings requested in the absence
of direct observation (e.g., Core EPA 5 [Encounter note]). As one participant stated, “[1]
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would never prevent [a] student from performing this activity [Core EPA 5]. So, you have

to give it ‘stakes’ [for the supervisor] such as it will go in the chart without review and
editing.” In essence, participants mentally revised the anchors to make the scale fit with their
observations.

Nature of entrustment decisions.

A second theme involved the interactive, interpersonal nature of supervision and entrustment
decisions. One participant stated, “prospective entrustment is more colored by how trusting
a preceptor is, even though the student may have demonstrated competence.” The participant
explained that even if a student performed well, the supervisor may not trust the learner due
to experiences unrelated to the student.

Limitations of using scales in a simulated environment.

Clinical supervision is a highly interactive process in which supervisors create and observe
“educational differentials” through dialog with trainees. Participants noted the limitations
of using entrustment scales in a simulated setting, including the fact that the supervisor in
the video vignettes made different decisions than they may have made in the situation (“I
would have steered the student earlier”). Participants also noted that applying the scales to
hypothetical situations “added a layer of inference to [their] judgment.”

Distinct advantages of each scale.

Advantages of the Ottawa scale were associated with its ease of use, its succinct nature,
and its more obvious translation to clinical practice. By comparison, advantages of the Chen
scale were associated with its relationship to summative entrustment decisions.

Discussion

In this study, we compared the utility of 2 scales (Ottawa and Chen) for making ad

hoc, formative decisions about medical students’ clinical competence in the workplace by
analyzing the ratings given by participants familiar with the Core EPAs to standardized
learners in structured vignettes. Both scales performed well in differentiating between
learners demonstrating less-developed and more-developed EPA skill levels; however, the
Ottawa scale demonstrated relatively more desirable psychometric characteristics. While
several previous studies have provided validity evidence for using the Ottawa scale

with residents, 18:19.29-31 |imited evidence supports using this scale in the UME setting.
Across the UME-GME continuum, the validity evidence for the Chen scale is limited, 32
particularly when it is used to render formative, ad hoc entrustment decisions based on

a single direct observation. A single published study analyzed the performance of the 2
scales in a UME setting at 1 institution with a small cohort of learners. 22 Thus, overall,
the results of our study, albeit based on standardized learners, add to the existing validity
evidence for both the Ottawa and Chen scales in discriminating between less-developed and
more-developed EPA skill levels in medical students.

Acad Med. Author manuscript; available in PMC 2023 May 13.
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Validity evidence for the Ottawa and Chen supervisory scales

The Core EPA pilot has focused on developing WBAs that demonstrate validity and
reliability and that directly reflect the daily work of physicians. However, the medical
education community has not come to a consensus on the optimal rating scale for preceptors
to use in the context of EPA-specific assessments for medical students. 81433 |n this section,
we use Messick’s framework 23 to summarize the existing validity evidence for the Ottawa
and Chen scales. We then contextualize the results of our study within this existing evidence
in the UME setting.

Content validity.

Rekman and colleagues recently reviewed existing “entrustability” scales. The authors
suggest that several proposed scales, including the Ottawa scale, demonstrate alignment
between the work of physicians and the construct of entrustment. 17 Further, content validity
has been established for using the Ottawa scale in several surgical and internal medicine
settings. 18:19.29.31 Chen and colleagues adapted the Chen scale based on supervisory scales
in GME settings, extrapolating a developmental trajectory for the UME population. 20
However, no further content validity has been established for using the Chen scale in UME.

Cutrer and colleagues established content validity for both scales through local expert
consensus generation. 22 In addition, the work of the Supervisory Taskforce of the Core
EPA pilot has provided evidence for expert consensus. 21 The results of our study add to the
content validity of both instruments.

Response process validity.

In the initial development of the Ottawa scale, focus group analysis found that raters
appreciated the scale’s alignment with summative decision making, which made it easy

to use. 19 A subsequent study explored the perspectives of faculty and residents regarding
the Ottawa scale compared with other, “traditional,” summative, global rating scales. While
participants appreciated the practical language of the Ottawa scale, they noted that context
may create challenges (e.g., the scale may work better for observing procedures than for
cognitive skills such as developing a differential diagnosis). 34 Cutrer and colleagues found
that both the Ottawa and Chen scales assessed different attributes of learners, that a rater’s
preference for 1 scale was situationally determined (i.e., for tasks that naturally allow for
independence such as documentation vs those that naturally require supervision such as

handovers), and that there was substantial value in the narrative comments for the learners.
22

Our study provides further insight into response process validity for the 2 entrustment scales.
Content analysis of comments from participants assigned to the Ottawa scale revealed a
consistent sentiment that the scale was easy to use and that it generally related to the
intuitive perspectives of front-line faculty. The participants assigned to the Chen scale
appreciated how the scale directly related to an ultimate entrustment decision about the level
of supervision required and that it was forward thinking in nature. However, participants
noted both scales worked well for particular EPAs but not others.

Acad Med. Author manuscript; available in PMC 2023 May 13.
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Internal structure validity.

Limitations

Much of the validity evidence around the Ottawa scale has centered on internal structure
evidence. 18:19.29.31 The original study demonstrated high reliability between raters

and items. 19 Subsequent studies across specialties and diverse settings in GME have
demonstrated similar results. 18:29:31 To the best of our knowledge, no other study has
reported internal structure validity on the Chen scale. Cutrer and colleagues examined how
the 2 scales aligned with one another but did not perform any psychometric analyses. 22

To the best of our knowledge, our study is the first to assess and compare the internal
structure validity evidence of both the Ottawa scale and Chen scale in a UME context.
Overall, we observed similar reliability for both scales. Though this level of reliability may
be inadequate for a high-stakes examination, it may be more acceptable for formative direct
observation.

Compared with the Chen scale, the Ottawa scale had some advantageous attributes. First,
the Ottawa scale demonstrated less variability across most EPAs for both less- and more-
developed learners. This finding suggests that raters had more consensus on skill levels.
Second, while the ICC was generally similar across EPAs and scales, we observed, for

EPAs 2 and 5 (written notes), a notable, but not statistically significant, difference between
ratings using the Ottawa scale and ratings using the Chen scale. We suspect this difference
is secondary to the nature of anchors within the scales, particularly in the encounter note
context. At the lower end of the Chen scale, anchors such as “1, Not allowed to practice”
may not fit well with the nature of encounter note supervision. As our participants described,
it is challenging to imagine a situation in which a faculty member would not a/fowa learner
to attempt formulating a differential diagnosis or constructing an encounter note. In contrast,
the entirety of the Ottawa scale may be more in line with faculty teaching and feedback
practice because anchors relate to the degree of intervention required (e.g., “I had to,” “I had
to talk them through™).

Finally, the G-study data are worth considering. While the variance attributed to the learner
was similar (18.2% for Chen vs 18.5% for Ottawa), we observed a notable difference

in encounter-based variance represented by /earner x EPA (48.9% for Chen, 59.6% for
Ottawa). This facet describes differences in learner performance for a given skill (i.e.,
EPA). A higher percentage attributed to this facet suggests greater sensitivity to identifying
differences in the performance of learners on the unique EPAs. The implications of

this difference are that the Ottawa scale may be more truly reflective of the learner’s
performance for a given EPA and less reflective of factors unrelated to the learner or skill
assessed.

This study has several limitations. First, we chose 5 Core EPASs to study, so our findings
cannot be generalized to the other 8 EPAs. The number and scope of vignettes in our study
may have limited comparison between the 2 scales. Additionally, the structured setting of the
study may not resemble the real-life practice of raters because they were not able to interact
with learners. Further, by design, our study participants were experienced medical educators,
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most of whom had 10 or more years of clinical teaching experience and were familiar with
the EPA framework. Less experienced raters may use the 2 scales differently than raters with
a shared mental model. Finally, we did not consider the potential for bias by raters in terms
of the learner’s characteristics or those of the raters themselves.

Conclusions and Next Steps

Entrustment decisions in the UME context are ultimately binary; a learner is either
preentrustable (not yet ready for indirect supervision) or entrustable (ready for indirect
supervision). 12 Data from this study demonstrate that, in a highly structured environment,
both the Ottawa scale and Chen scale performed well in discriminating skills of
preentrustable and entrustable learners. Therefore, these findings represent a critical step
forward in developing instruments with validity evidence to measure medical student
progression toward entrustment in the Core EPAs. To further determine the value of these
scales, next steps include implementation and analysis in the authentic workplace with
faculty who do not have experience with the Core EPAs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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