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Purpose: The purpose of this project was to implement a process for learner-driven, formative, prospective, ad-hoc, entrustment assessment in Doctor of Phys-
ical Therapy clinical education. Our goals were to develop an innovative entrustment assessment tool, and then explore whether the tool detected (1) differenc-
es between learners at different stages of development and (2) differences within learners across the course of a clinical education experience. We also investigat-
ed whether there was a relationship between the number of assessments and change in performance.

Methods: A prospective, observational, cohort of clinical instructors (Cls) was recruited to perform learner-driven, formative, ad-hoc, prospective, entrustment
assessments. Two entrustable professional activities (EPAs) were used: (1) gather a history and perform an examination and (2) implement and modify the
plan of care, as needed. CIs provided a rating on the entrustment scale and provided narrative support for their rating.

Results: Forty-nine learners participated across 4 clinical experiences (CEs), resulting in 453 EPA learner-driven assessments. For both EPAs, statistically signif-
icant changes were detected both between learners at different stages of development and within learners across the course of a CE. Improvement within each
CE was significantly related to the number of feedback opportunities.

Conclusion: The results of this pilot study provide preliminary support for the use of learner-driven, formative, ad-hoc assessments of competence based on
EPAs with a novel entrustment scale. The number of formative assessments requested correlated with change on the EPA scale, suggesting that formative feed-
back may augment performance improvement.
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Introduction

Background/rationale

Competency-based education (CBE) in the health professions
has been described as an outcome-based, developmental ap-
proach to instruction and assessment that is aimed at meeting the
healthcare needs of society. CBE curricula incorporate a longitu-
dinal, learner-centered approach to instruction, assessment, and
promotion [1]. Two goals of CBE are to support learners in (1)
achieving competence and (2) developing the skills of the master
adaptive learner (MAL), that is, developing the metacognitive
processes necessary for self-regulated and lifelong learning [1].

A critical component of self-regulated learning is self-monitor-
ing, the development of which requires explicit feedback [ 1]. One
potentially powerful source of feedback for learning is the authen-
tic clinical environment, known as clinical education. Clinical ed-
ucation provides an indispensable opportunity for learners to be
assessed on the task-specific activities of their profession with a
clinically meaningful assessment tool. Assessment based on en-
trustable professional activities (EPAs) is a type of workplace-
based assessment that provides information about progression to-
wards clinical competence. EPAs are described in the literature as
task-specific activities of a profession in which the task (1) has a
clearly defined beginning and end, (2) is specific and focused, (3)
is clearly distinguished from other EPAs, (4) reflects work that
defines and is essential to a profession, and ($) involves the appli-
cation and integration of multiple domains of competence [2].
Measurement scales used in prospective entrustment assessments
describe the anticipated level or type of supervision a trainee re-
quires for safe and high-quality care in the next patient encounter
[3]. Trust has been described as a “central concept for safe and ef-
fective healthcare” [3]. Determining trustworthiness of learners is
imperative because educators in health professions have the socie-
tal obligation to ensure that their graduates can assume the role of
independently and safely caring for patients [3].

Assessment across health professions historically has relied on a
small number of summative assessments usually performed by a
single rater, with limited or no documentation of areas for im-
provement, and progression has been based on time, not compe-
tence [3]. Assessment can be improved by leveraging learning sci-
ence principles that promote autonomy, self-direction, motiva-
tion, self-monitoring, and reflection, all of which help maximize
learning and develop MALs [1]. For example, self-monitoring
and reflection, critical components of the MAL cycle, are calibrat-
ed through repetitive practice in comparing the learner’s self-as-
sessment to that of a credible, external source, described as in-
formed self-assessment [ 1]. Success in achieving informed self-as-
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sessment may be limited by the following: (1) fear of feedback
that is contradictory to self-assessment, (2) fear of harming rela-
tionships with candid feedback, and (3) barriers within the learn-
ing/practice environment [4]. Achievement of informed self-as-
sessment may be facilitated by using assessments that are primari-
ly formative in nature and provide feedback that supports learning
[5]. Characteristics of formative feedback include establishing
where learners are in their learning and where they are going, as
well as explicitly prescribing what they need to do to achieve an
outcome [6]. Given that formative feedback is integral to enhanc-
ing self-monitoring, reflection, and performance improvement,

assessment models that are formative must be developed.

Objectives

Physical therapy educators need to implement assessment of
the essential tasks of a profession in the authentic environment in
order to shed light on achievement of competence and to provide
information about entrustment to foster best practices in educa-
tion [7]. The purpose of this project was to implement a process
for learner-driven, formative, prospective, ad-hoc entrustment as-
sessment in Doctor of Physical Therapy (DPT) clinical educa-
tion. Our goals were to develop an innovative entrustment assess-
ment tool that includes an entrustment scale and a structure for
providing narrative feedback, and then answer 3 key questions:
(1) Does the tool detect differences between learners at different
stages of development? (2) Does the tool detect differences with-
in learners across the course of a clinical education experience?
(3) Is there a relationship between number of assessments and
change in performance?

Methods

Ethics statement

This project was deemed exempt by the Institutional Review
Board at Washington University in St. Louis (202208009). The
data collected was for educational purposes and, therefore, a waiv-

er of consent was granted.

Study design

In this prospective cohort study, entrustment scores were col-
lected longitudinally across 4 clinical experiences (CEs) for learn-
ers in 2 DPT cohorts, each of which was at a different stage in the
developmental continuum. Fig. 1 displays the timing of data cap-
ture for each cohort with respect to the curriculum. It was de-
scribed according to the STROBE (Strengthening the Reporting
of Observational Studies in Epidemiology) statement (https://
wwwistrobe-statement.org/ )
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Fig. 1. Sequencing of clinical experiences (CEs) across the professional curriculum.

20 Cls emailed
Training for CE |

Month 0-3

-

CE I: 8 weeks

17 Learners requested assessment

— 65 EPA 1 ratings 65 EPA 2 ratings

.

88 Cls emailed
Training for CE Il

Month 3-6 l

CE Ill: 10 weeks

14 Learners requested assessment

—> 73 EPA 1 ratings 86 EPA 2 ratings

.

85 Cls emailed
Training for CE IV

.

Month 6-9 CE IV: 12 weeks

15 Learners requested assessment

— 35 EPA 1 ratings 36 EPA 2 ratings

.

94 Cls emailed
Training for CE Il

-

CE II: 10 weeks
Month 9-12

12 Learners requested assessment

— 40 EPA 1 ratings 53 EPA 2 ratings
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Fig. 2. Timeline of recruitment, training for clinical instructors (Cls) and learners, data collection and number of entrustable professional

activity (EPA) assessments by clinical experience (CE).

Setting

The DPT curriculum at Washington University School of Med-
icine spans 3 academic years and includes 4 CEs. Graduates are
prepared for full licensure to practice in all settings upon gradua-
tion. Clinical sites in which the assessments were conducted in-
cluded the following settings: outpatient orthopedics, neurology,
oncology, pelvic health, inpatient rehabilitation, acute care ortho-
pedics, neurology, and pediatrics. After volunteering to partici-
pate, separate 30-minute training sessions were held for both clini-
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cal instructors and learners on the purpose and the logistics of us-
ing the novel EPA tool.

Participants

Fig. 2 depicts the process for recruitment. A total of 287 clinical
instructors were contacted by email. For learners who were sched-
uled for CE I, 20 clinical instructors were contacted to trial the lo-
gistics of the system in a smaller sample. For the remaining 3 CEs,
all clinical instructors were emailed to request their participation.
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Sixty-nine unique clinical instructors volunteered to participate
across 44 clinical sites; 7 of the clinical instructors volunteered for 2
CEs. Sixty-one unique learners were available to request assess-
ment; 6 of the learners were available for 2 CEs. Learners had the
option to participate only if their clinical instructors volunteered.
No specific inclusion or exclusion criteria were used for this conve-

nience sample, and no volunteers were paid for their participation.
ple, p p p

Variables

The variables included the entrustment scaling score.

Entrustment Assessment Scale

Prior to this project, EPAs for the physical therapy profession
had not been developed, and no articles regarding EPA assess-
ment within DPT clinical education had been published. Thus,
the first step was to create a set of EPAs for DPT learners. In 2018,
our curriculum renewal writing group reviewed examples of EPAs
that were being used in medicine and developed original drafts of
EPAs for physical therapists. Next, our faculty’s team of 5 clinical
education advisors, all of whom had considerable experience with
approaches for assessment in the clinical environment, along with
other 4 DPT faculty, who were part of the centralized assessment
team for the entire curriculum, began work on developing an en-
trustment scale. The team reviewed examples of entrustment
scales that were being used in undergraduate and graduate medi-

cal education [8,9]. They modified the scale to ensure inclusion

of learner-centered language, as well as, levels that would capture
meaningful gradation across the educational continuum consider-
ing expectations for eventual licensure as physical therapists. The
team also sent the scale to 2 external site coordinators for clinical
education to obtain feedback on clarity of language. The new en-

trustment scale is depicted in Table 1.

Data sources/measurement

The timing and frequency of EPA assessments were learn-
er-driven. Clinical instructors were directed to allow learners to
choose when and with which patients they would be assessed.
The recommendation was for learners to request 1 EPA assess-
ment per week per EPA. Two EPAs were used: (1) gather a histo-
ry and perform an examination and (2) implement and modify a
plan of care, as needed. Clinical instructors were instructed to ob-
serve the learner performing the EPA and provide a rating on the
scale in response to the following prompt: “Based on your experi-
ence with the learner in this patient encounter, at what level would
you trust the learner for the next patient encounter?” Clinical in-
structors were instructed to provide a narrative rationale for their
rating in addition to describing what skills were observed, absent,
or needed further development. Instructors and learners subse-
quently co-developed 1-2 goals for ongoing performance im-
provement. Information from these assessments did not influence
any summative decisions. The novel assessment tool was captured

viaa REDCap survey (Research Electronic Data Capture).

Table 1. Entrustment scale adapted for physical therapy clinical education

GME entrustment and supervision scale example

New modified scale

1. Not allowed to practice EPA

1. Learner not trusted to practice EPA

a. Learner observes supervisor

2. Allowed to practice EPA only under proactive, full supervision

2. Learner not trusted to practice EPA coactively

a. Learner requires continued guidance from supervisor; supervisor in room and
participating coactively
b. Learner requires intermittent, supervisor-initiated guidance; supervisor in room

and ready to step in, as needed
3. Allowed to practice EPA only reactive/on-demand supervision 3. Learner trusted to practice EPA with direct supervision

a. Learner recognizes need for assistance and seeks guidance; supervisor in room
and ready to step in, as directed by learner

4. Learner trusted to practice with indirect supervision
a. Learner's findings/decisions are double-checked; supervisor available

b. Learner's findings/decisions are reviewed retrospectively, then feedback is pro-
vided; supervisor available

4. Allowed to practice EPA unsupervised

5. Allowed to supervise others in practice of EPA 5. Learner trusted to practice EPA with mentorship

a. Learner acts on own; supervisor distantly available

Original graduate medical education 5 level scale. Scale was modified to include 7 levels that would capture meaningful gradation across the educational
continuum considering expectations for eventual licensure as physical therapists, and learner-centered language.
EPA, entrustable professional activity. GME, graduate medical education.
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Bias

Though there was no bias in selecting participants, only learn-
ers who were scheduled to train with clinical instructors who vol-
unteered had the opportunity to participate. Learners had the op-
portunity to participate but were not required to do so. The rea-
sons that learners or clinical instructors chose not to participate

are unknown.

Study size

No study size was estimated. The specific measurement scale
developed for this project had never been used and there was no
data available on which to base estimates. Only data from volun-
tarily participating students was included in the analysis.

Statistical methods

All statistical analyses were performed in the R environment
ver. 4.3.1 (R Core Team). All analyses were completed separately
for EPA 1 and EPA 2. Kruskal-Wallis analysis of variance was used
to detect differences between entrustment scores at different stag-
es of development (i, between CEs). A significant Kruskal-Wal-
lis test statistic indicates that the entrustment scores differed
across at least 1 CE. Further pairwise comparisons between CEs
were performed with the Wilcoxon signed-rank test. Mixed-ef-
fects linear regression models were used to detect differences
within each CE. This type of model was selected in order to ac-
count for the varying numbers of repeated measures within par-
ticipants. Assessment count, rotation, and patient complexity en-
tered were considered as possible independent variables and were
entered in order as part of a step-wise model building process.
The corrected Akaike information criterion was used to select the
best fitting model. In the final model, the entrustment score was
the dependent variable. The assessment count and CE were in-
cluded as fixed effects and the intercept and assessment count
were random effects for each learner. A significant positive fixed
effect coefficient from assessment count would confirm that en-
trustment scores improved over the CEs. Spearman’s rho was
used to determine the relationship between the entrustment as-
sessment change score (last score minus first score for each CE)
and the number of assessments. The change score and assessment
count were determined separately for each CE. A significant posi-
tive correlation coefficient would confirm that entrustment score
growth was related to the number of assessments. Statistical sig-

nificance was set at 0.0S.
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Results

Participants
Fig. 2 depicts the timeline and outcomes of recruitment, train-
ing for clinical instructors and learners, data collection and num-

ber of assessments by CE.

Main results

For 49 learners who chose to participate, a total of 453 EPA as-
sessments were collected. Thirteen learners did not request any
ad-hoc assessment. Of those learners who requested assessments,
the number of assessments per learner ranged from 1 to 23, with a
mean of 9.24+ 5.77 per CE. The number of EPA 1 and EPA 2 as-
sessments for each CE are shown in Fig. 2. Fig. 3 displays the
number of learners by number of assessments.

With respect to question 1, the novel EPA assessment tool de-
tected statistically significant differences between the CEs for
both EPA 1 (x’=24, P=2.5x10") and EPA 2 (x*=25.6,
P=1.13x10"), which indicates that more advanced learners
achieved higher levels of entrustment. Fig. 4A and Fig. 4B display
the pairwise changes in entrustment score across the CEs for EPA
1 and EPA 2, respectively. With respect to question 2, linear mixed
model regression revealed statistically significant growth across
the CEs for both EPAs. The coefficient for assessment count was
0.31 (95% confidence interval [CI], 0.25-0.38; P=6x10") for
EPA 1 and 0.26 (95% CI, 0.20-0.33; P=2x10") for EPA 2
demonstrating that the scale was able to detect growth within a
CE. Fig. SA and Fig. 5B display individual learner plots across the
4 CEs for EPA 1 and EPA 2, respectively. With respect to question
3, the number of assessments and entrustment score change were
positively correlated (EPA 1: p=0.47; 95% CI, 0.24-0.66;
P=0.0003; EPA 2: p=0.54; 95% CI, 0.30-0.72; P = 0.00818).

Data file contains raw response items by student per CE are
available at Dataset 1.

Discussion

Key results

The purpose of this prospective, observational, cohort study
was to implement learner-driven, formative, ad-hoc, prospective
assessment of competence to facilitate learning and performance
improvement within CEs for DPT learners. The novel assessment
tool included an entrustment scale and a structure to provide nar-
rative feedback. Data from the novel tool demonstrated differenc-
es between learners at different levels, change within each CE, and
a correlation between improvement across a CE and number of
feedback opportunities.
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Fig. 4. Box plot of entrustable professional activity (EPA) assessments across CEs. (A) EPA 1 and (B) EPA 2.

Interpretation

Assessment of entrustable professional activities has the poten-
tial to provide meaningful guidance for MALs in their ongoing
improvement [1], and to offer meaningful information regarding
progression towards competence to other stakeholders, such as,
health professions educators, health system leaders, and patients
[3]. Creating assessment systems that are valid for the purposes of
guiding learning and making decisions about competence and en-
trustment is imperative for safe and effective practice in the health
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professions; additional data are needed to test the validity of this
EPA assessment system fully. Learners were instructed to use ad-
hoc, formative assessments to receive feedback that would be im-
portant for ongoing performance improvement. Due to the con-
text-dependent nature of competence, variability across assess-
ment events was anticipated. Plots of raw learner assessment data
points (Fig. 4A, B) show the variability of ratings within a single
learner. Though there is a trend of growth over time, there are

peaks and valleys in individual learner scale ratings, with similar
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trajectories across EPAs. When viewing the initial EPA rating
across CEs, though data are not matched between learners, there
is variability in initial supervision level despite being at different
time points in the professional curriculum. As learners are engag-
ing in new environments, new learning likely is required. This im-
portant finding should caution assessors when using single point
summative assessments to make high-stakes decisions regarding
learner progression, and supports the importance of the ongoing
nature of formative assessment across multiple assessors [6]. Fur-
ther, if learners are using this assessment structure to identify areas
for improvement and use this as a learning tool, they should ex-
pect that there will be peaks and valleys across a CE. An encour-
aging finding from this analysis is that the number of times learn-
ers engaged in the process of formative assessment was associated
with greater changes in their performance. This suggests that cre-
ating a formative assessment structure could be influential in
learners’ receiving feedback required to promote their entrustabil-
ity. This study adds to an emerging area of literature focused on
assessment of competence in the clinical environment across

health professions education.

Comparison with previous studies

Changes in entrustment scale ratings were larger as learners en-
gaged in more formative assessment. This outcome is consistent
with outcomes from studies in other health professions [10], in
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that it conforms to the predicted trajectory of learning through
practice across novice to more advanced learners [10,11]. Thus,
these findings provide preliminary support for the validity of this

assessment tool.

Limitations

We did not adjust P-values for multiple comparisons performed
on both EPAs because these were distinct tasks, and the purpose
of this pilot project was to discover the existence of relationships
between the tasks and our novel entrustment tool. Individual
learners are not necessarily assessed by multiple clinical instruc-
tors. Therefore, we cannot separate a learner’s true ability from the
clinical instructors’ perception. Lastly, this study used a conve-
nience sample of clinical instructors who were interested in using
this novel EPA tool.

Generalizability
Use of the tool across a larger sample of learners and clinical in-

structors is needed to examine generalizability.

Suggestions

Entrustment scaling alone is unlikely to provide all of the infor-
mation necessary to calibrate informed self-assessment, which is
critical for learning. Further, decisions regarding promotion along
the professional learning continuum need to be informed by mul-
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tiple data points across a program of assessment, including rich
narratives captured within the daily tasks of clinical work. Multi-
ple reports across the health professions have identified the criti-
cal nature of narratives, with some advocating for narrative de-
scriptions to replace scaling and grading altogether [12]. Clinical
performance currently relies on universal summative rating scales,
which have not been shown to predict future clinical performance
[13]. More work is needed on assessment methods that include
high-quality, narrative feedback related to trustworthiness. What
is unclear from this analysis is whether or not pairing of narrative
feedback with scores from the assessment scale influenced ongo-
ing learning and performance improvement. Subsequent analyses
on the quality of feedback and the relationship between quality of
feedback and supervision level are necessary and forthcoming.

Conclusion

This study demonstrates that data from a novel entrustment
tool detected differences between learners at different stages of
development and differences within learners in a CE. Further-
more, the number of times a learner engaged in formative assess-
ment was positively related to their change in performance. The
potential contribution of entrustment-based formative assessment
in the authentic clinical environment for promoting learning is an

important consideration for health professions educators.
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