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The integrative feedback tool:
assessing a novel feedback tool among
emergency medicine residents
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Objective Feedback is critical to the growth of learners. However, feedback quality can be vari-
able in practice. Most feedback tools are generic, with few targeting emergency medicine. We
created a feedback tool designed for emergency medicine residents, and this study aimed to
evaluate the effectiveness of this tool.

Methods This was a single-center, prospective cohort study comparing feedback quality before
and after introducing a novel feedback tool. Residents and faculty completed a survey after each
shift assessing feedback quality, feedback time, and the number of feedback episodes. Feedback
quality was assessed using a composite score from seven questions, which were each scored 1
to 5 points (minimum total score, 7 points; maximum, 35 points). Preintervention and postinter-
vention data were analyzed using a mixed-effects model that took into account the correlation
of random effects between study participants.

Results Residents completed 182 surveys and faculty members completed 158 surveys. The use
of the tool was associated with improved consistency in the summative score of effective feed-
back attributes as assessed by residents (P=0.040) but not by faculty (P=0.259). However, most
of the individual scores for attributes of good feedback did not reach statistical significance.
With the tool, residents perceived that faculty spent more time providing feedback (P=0.040)
and that the delivery of feedback was more ongoing throughout the shift (P=0.020). Faculty felt
that the tool allowed for more ongoing feedback (P=0.002), with no perceived increase in the
time spent delivering feedback (P=0.833).

Conclusion The use of a dedicated tool may help educators provide more meaningful and fre-
quent feedback without impacting the perceived required time needed to provide feedback.
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What is already known

Capsule
Summary

What is new in the current study

Feedback is not always focused on or formally taught as part of graduate medical education, and, as a result, many
clinical faculty may not have significant training in the matter. Furthermore, many faculty may not have the time to
prioritize keeping up to date with evolving literature in medical education given their other clinical and administrative
commitments. This can lead to significant variability in how feedback is delivered and result in learner dissatisfaction
with the quality of feedback provided as well as missed opportunities for growth and development.

Overall, the use of an interactive feedback delivery tool improved consistency in attributes of effective feedback with-
out impacting the perceived time to deliver feedback.

INTRODUCTION

Feedback is important in all fields and is a critical aspect of medi-
cal training. In fact, the Accreditation Council of Graduate Medi-
cal Education (ACGME) declares feedback to be an essential and
required component of resident training [1]. However, studies
have demonstrated that current feedback quality can vary, leav-
ing some learners and faculty dissatisfied with the adequacy of
the feedback they receive [2-7]. This can be particularly challeng-
ing in the emergency department (ED) setting due to time con-
straints, frequent interruptions, high patient acuity, and learners
at multiple stages of training [8,9].

To be effective, feedback should be goal-oriented, constructive,
based on observed activities, and timely [10]. It should also focus
on specific elements of performance, address how the task was
done, and provide guidance to help learners grow beyond their
current competence [11]. It is important as well to consider the
relationship between the feedback giver and receiver. Borrowing
from the psychological concept of a therapeutic alliance, an "ed-
ucational alliance” is a conceptual framework that incorporates a
mutual understanding of educational goals with an agreement
on how to work toward those goals [6]. Learners can engage in
reflective conversations to relate their self-assessment with edu-
cator observations. An educational alliance is strengthened when
these discussions are held regularly and often by individuals who
exhibit trust and mutual respect. Learners engaged in these alli-
ances are more likely to use the feedback they receive effectively
[8,11-16]. However, in the ED setting, feedback is more common-
ly delivered at the end of the shift in a summative format, fre-
quently using a Milestones-based checklist [17]. This limits the
ability to integrate the feedback or sustain the educational alli-
ance since the learner's next ED shift is often with a different
faculty member [8].

Feedback is not always focused on or formally taught as part
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of graduate medical education, so clinical faculty may not have
significant training in the matter. Furthermore, many faculty may
not have the time to prioritize keeping up to date with evolving
literature in medical education given their other clinical and ad-
ministrative commitments [18-22]. This can lead to significant
variability in how feedback is delivered and result both in learner
dissatisfaction with the quality of feedback provided and missed
opportunities for growth and development [23-25].

To address this need, we developed a novel feedback tool (Fig.
1) to guide feedback delivery and allow opportunities for integra-
tion into the shift. Using a structured tool, residents could identi-
fy their specific learning objectives from a full list modeled after
the Emergency Medicine (EM) Milestones [26]. Informed by Kolb's
theory of experiential learning, the residents then receive real-
time feedback on specific instances after a patient encounter, al-
ter their practice, and see if any changes they made are effective
[8,27,28]. Having the learner choose the specific skills in an orga-
nized system, with clearly defined and achievable goals to work
on during their shift, may prevent defensive reactions and better
facilitate learning [5,23]. This could also allow the learner and
faculty member to visually track improvements to enable a more
comprehensive summative evaluation at the end of the shift.

Our primary goal was to evaluate the impact of a novel tool on
the overall consistency in providing attributes of effective feed-
back in a cohort of EM residents and faculty. A subgroup analysis
was planned to evaluate the consistency with regard to specific
attributes of effective feedback. Secondary outcomes included
differences in perceived feedback timing (i.e., how long feedback
takes) and frequency.

METHODS

Ethics statement
The study was approved by the Institutional Review Board of
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Pick a milestone below

Diagnostic | Orders Determines Begins to /&ders ap-
studies correct the neces- order cor- propriate
studies, sity of diag- | rect testing diagnostic
interprets nostic stud- | modality w/ | \studies of tests
results ies out
correctly. prompting,
This also minor errors
includes such as CT
ability to abdomen
read basic with con-
imaging. trast vs
without

Prioritizes Reviews risks, Interprets Uses diagnos- | Practices cost Discriminates
essential benefits, own basic tic testing effective or- between
testing, contraindica- studies based on dering of di- subtle and/
Interprets tions, and al- seeking the pretest agnostic or conflict-
results of a ternatives to interpretive probability studies, ing diag-
diagnostic a diagnostic assistance of disease Understands nostic
study study or when and the the implica- results in

procedure appropriate likelihood tions of false the content
of test re- positives and of the pa-
sults negatives for tient pre-
altering post-test sentation
manage- probability
ment

Resident reflection on milestone:

Diagnostic studies

Resident signature:

Attending signature:

Resident, you can keep this form as notes regarding your plans toward making progress in the particular milestones.

Fig. 1. Sample milestone-based tool. The resident decides before the shift where they feel they fall on the scale (circle). The resident decides midway
through the shift how they are doing (marked as “X"). The resident and supervising physician decide where on the scale the resident performed (square).

CT, computed tomography.

Rush University Medical Center (No. 19031105-IRBO1). Informed
consent was obtained from all interested participants, and all
methodologies and procedures were conducted in line with the
Declaration of Helsinki guidelines.

Study setting

This was a single-center, prospective cohort study comparing a
composite feedback score before and after a novel feedback tool
was introduced. The study was conducted at Rush University
Medical Center, a 3-year EM residency program at an urban aca-
demic center in Chicago, lllinois, USA, and enrolled 36 EM resi-
dents and 38 EM faculty members. All EM resident and faculty
physicians were eligible for inclusion in the study (with the ex-
ception of the authors), though survey completion was optional.
We excluded medical students and non-EM residents. All faculty
are trained in EM.

Study design

The preintervention phase occurred from August 24, 2020 to Oc-
tober 8, 2020. During this period, faculty gave residents feedback
based on the existing end-of-shift evaluation model used in our
department. This consisted of an electronic end-of-shift card,
which was informed by the EM Milestones. Feedback was not
standardized across faculty, and they had not received any spe-
cialized training. During the preintervention time period, residents
and faculty completed a survey evaluating their feedback experi-
ence after each shift (Supplementary Materials 1, 2). Survey re-
minders were posted throughout the ED, and individualized emails
were sent to resident and faculty physicians before each shift.
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We reviewed the literature to identify components of effective
feedback and existing feedback-assessment tools. We identified a
paucity of existing feedback-assessment tools appropriate for use
in this study; therefore, a new tool was created. Based on a thor-
ough review of existing literature, we determined that high-qual-
ity feedback should be tangible, goal-referenced, actionable, per-
sonalized, timely, ongoing, and consistent [8,10]. We drafted a
survey to assess these specific components, with the cumulative
summary score of all seven aforementioned elements serving as
our primary outcome.

The survey was then piloted and iteratively refined by the au-
thors. Content validity was determined by discussion among at-
tending ED physicians, including an assistant program director,
associate dean of the medical college, and core faculty members,
which included two individuals with extensive experience pub-
lishing and presenting on feedback. Response process validity was
determined by piloting the survey on two attending physicians,
including one core faculty and one noncore faculty member. The
survey included seven questions evaluating the feedback quality
(Supplementary Material 1), which were assessed using a Likert
scale of 1 (strongly disagree) to 5 points (strongly agree). The con-
sistency in providing attributes of effective feedback (feedback
quality) was assessed as a summative score, with a total minimum
of 7 points and total maximum of 35 points. The survey also asked
about the time spent on feedback (< 1, 1-3, 3-5, 5-7, or >7 min-
utes) and the number of feedback instances per shift (0, 1, 2, 3, 4,
or >5). Study data were collected and managed using Research
Electronic Data Capture (REDCap) electronic data capture tools.
REDCap is a secure, web-based software platform designed to
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support data capture for research studies that provides an intui-
tive interface for validated data capture, audit trails for tracking
data manipulation and export procedures, automated export pro-
cedures for seamless data downloads to common statistical pack-
ages, and procedures for data integration and interoperability with
external sources [29].

From August 24, 2020 to October 8, 2020, we trained our resi-
dents and faculty on the new feedback tool. Training was 30
minutes in length and covered only the use of the feedback tool.
We did not conduct specific training regarding feedback best
practices or other faculty development during the entire study
time period. Faculty were educated on the use of the feedback
tool during a faculty meeting with most faculty present, while
residents were educated during their conference day. Any absent
resident or faculty member was sent both a video and verbal ex-
planation of the feedback tool. After allowing time for training
and uptake, we collected postintervention data from October 15,
2020 to March 19, 2021, using the same process described above
for the preintervention period.

Feedback tool

The feedback tool was developed based on EM Milestones ver. 1.0
(Supplementary Material 3) [26]. All milestones were included, and
each milestone was split into 10 strata based on the five levels and
criteria described in the EM Milestones document. We chose 10
strata to provide a wide berth of options for faculty and residents
to rate their skill level. Each milestone had its own separate form
and was paper-based to facilitate ease of completion and collec-
tion. Because data suggest that feedback may be better received
when the message is presented conceptually in a visual manner
[30], we used a visual scale to track progress directly (Fig. 1).

Prior to each shift, residents selected two milestones on which
to focus for the shift. Blank feedback tool forms were stored in a
folder near the resident and faculty workstations. Before seeing
patients, residents would circle their self-perceived level for both
milestones and have a conversation with the faculty about what
they needed to do to get to the next level. Midway through the
shift, the resident and faculty would revisit the document to see
if progress had been made on each milestone. An "X" was placed
on the visual scale to indicate where they thought they were at
that point in time, prompting another conversation on opportuni-
ties for improvement. At the end of the shift, the resident marked
the visual scale with a square to denote where they thought they
had ended up. This response was independent of the end-of-shift
evaluations completed by attendings, separating this feedback
process from the formal evaluation process.
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Statistical analysis

A dependent means sample size calculation indicated 140 assess-
ments were needed based on an alpha value of 0.05, power of
80%, and mean total score difference of 1 between the preinter-
vention and postintervention arms. The normality of data was as-
sessed by visual inspection of histogram plots. We report descrip-
tive statistics for the participant responses using median with in-
terquartile range (IQR) values. Preintervention and postinterven-
tion data were analyzed using a linear mixed-effects model that
took into account the correlation of random effects between study
participants and reported as mean estimates with standard devi-
ations. An a priori, two-sided, P-value of <0.05 was considered
statistically significant. Comparative data were reported as differ-
ences and 95% confidence interval values. A post hoc Bonferroni
correction was completed for the subanalyses and set at P<0.005
given the use of one model per the 10 strata evaluated (i.e., origi-
nal alpha value of 0.05 divided by 10). Analyses were performed
using IBM SPSS ver. 22.0 (IBM Corp).

RESULTS

Thirty-one residents and 35 faculty participated in the study. In
the preintervention period, residents completed 101 total surveys,
with a median of four surveys (IQR, 2-6) per person, while faculty
completed 94 surveys, with a median of three surveys (IQR, 1-5)
per person. In the postintervention period, residents completed 81
total surveys, with a median of two surveys (IQR, 1-4) per person,
while faculty completed 64 surveys, with a median of three sur-
veys (IQR, 2-4) per person. Characteristics of the participant groups
are noted in Table 1.

The resident data suggested that there was a significant im-
provement in the composite feedback score after the intervention
(linear mixed-model mean estimate, preintervention = 26.6/35.0
vs. postintervention = 28.2/35.0; P=0.041) (Table 2). Compared to

Table 1. Characteristics of the study population

Presurvey Postsurvey

Characteristic No. of No. of No. of No. of

participants  surveys participants  surveys
(%) (%) (%) (%)

Resident 24 (100) 101 (100) 25 (100) 81 (100)
Postgraduate year 1 8(33.3) 32(31.7) 7 (28.0) 8(22.2)
Postgraduate year 2 7(29.2) 28 (27.7) 10 (40.0) 29 (35.8)
Postgraduate year 3 9 (37.5) 41 (40.6) 8(32.0) 34 (42.0)
Faculty (yr) 28(100) 94 (100) 20(100) 64 (100)
<5 10 (35.7) 29 (30.9) 4(20.0) 8 (28.1)
5-10 6(21.4) 7 (18.1) 5(25.0) 3(20.3)
>10 12 (42.9) 48 (51.1) 11 (55.0) 33 (51.6)
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Table 2. Linear mixed model for resident data comparing feedback received before and after feedback tool implementation

Preintervention Postintervention

Question (n=101) (n=81) P-value

How many distinct instances did you receive feedback from a faculty member about your performance 26+2.2 28120 0.285
today??

Approximately how much time did your faculty preceptor spend providing feedback?”! 3.1+19 34%16 0.036

Feedback quality evaluation
My feedback was tangible (identified specific, positive or negative behaviors). 3914 41+£1.1 0.084
My feedback was goal-referenced (suggested a goal, addressed progress towards a goal). 3715 40+1.2 0.063
My feedback was actionable (suggested something | can work to correct or should do more of). 38+14 40+1.1 0.125
My feedback was personalized (tailored to my performance). 41+1.3 43+£1.0 0.193
My feedback was timely (offered in close proximity to the actions it addressed). 3914 40+1.1 0.217
My feedback was ongoing (offered throughout the shift versus only at the end). 35+1.8 39+14 0.023
My feedback was consistent (similar in content to other feedback I've received in similar situations). 3814 39+1.1 0.367

My feedback addressed my progress towards the goal of residency graduation (helped evaluate my devel- 40+1.3 41+1.0 0.446
opment towards independent practice).

Composite score 266+7.7 28.2%6.2 0.041

Values are presented as estimate mean * standard deviation.

JAnswer options were 0, 1,2, 3, 4, or > 5. YAnswer options were <1, 1-3, 3-5, 5-7, or >7 minutes. “Composite score calculated from the below seven variables.

Table 3. Linear mixed model for faculty data comparing feedback received before and after feedback tool implementation

Preintervention Postintervention

Question (n=94) (n=64) P-value

On how many distinct instances did you give feedback to this resident about their performance today?? 3.6+1.8 34+16 0.405

Approximately how much time did you spend providing feedback?”) 3.0+1.4 29+1.2 0.833

Feedback quality evaluation?
The feedback | gave was tangible (identified specific, positive or negative behaviors). 40+1.0 3.8+0.8 0.097
The feedback | gave was goal-referenced (suggested a goal, addressed progress towards a goal). 3.6+1.3 3.8+1.1 0.071
The feedback | gave was actionable (suggested something | can work to correct or should do more of). 3.7+1.2 3.8+1.0 0.451
The feedback | gave was personalized (tailored to my performance). 39+1.0 3.9+09 0.828
The feedback | gave was timely (offered in close proximity to the actions it addressed). 3.8+1.2 3.8+£1.0 0.915
The feedback | gave was ongoing (offered throughout the shift versus only at the end). 3.3+15 3.8+14 0.002
The feedback | gave was consistent (similar in content to other feedback I've given in similar situations). 40+1.0 39+1.1 0.122

The feedback | gave addressed their progress towards the goal of residency graduation (helped evaluate 3.9+1.1 40+1.0 0.465
development towards independent practice)

Composite score 26.2t6 269+5.8 0.259

Values are presented as estimate mean + standard deviation.

JAnswer options were 0, 1,2, 3, 4, or > 5. YAnswer options were <1, 1-3, 3-5, 5-7, or > 7 minutes. “Composite score calculated from the below seven variables.

before the implementation of the feedback tool, residents per-
ceived that the faculty spent more time providing feedback (pre-
intervention = 3.1/5.0 vs. postintervention = 3.4/5.0, P=0.036) and
that feedback was more ongoing throughout the shift (preinter-
vention=3.5/5.0 vs. postintervention = 3.9/5.0, P=0.023).

In the faculty group, the difference in the overall composite
feedback score was not statistically significant (preintervention =
26.2/35.0 vs. postintervention =26.9/35.0, P=0.259) (Table 3).
Faculty felt that the tool led to more ongoing feedback over the
course of the shift (preintervention = 3.3/5.0 vs. postintervention =
3.8/5.0, P=0.002) without a perceived increase in time spent de-
livering feedback (P=0.833).
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DISCUSSION

As medical education continues to advance and new generations
of medical learners transform the ways in which they acquire
knowledge, it is critical that the ways in which feedback is given
to these learners also evolve [31,32]. Using our novel feedback
tool, we found significantly increased consistency in the compos-
ite score of attributes of effective feedback (feedback quality)
without a significant change in time perceived by faculty devoted
to delivering feedback.

Prior literature has focused primarily on faculty development
sessions to improve feedback delivery, with fewer studies focus-
ing on supporting tools. One study used a training session on
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feedback delivery paired with a reminder card and booklet for
documentation of noted observations and found a modest im-
provement in written evaluations and improvement in residents'
perception that feedback would impact their clinical practice [33].
Another study used an extensive training session coupled with a
skills checklist to be completed in observed encounters and found
that these interventions improved how specific the content of
feedback was and that direct observation was viewed by resi-
dents as a valuable aspect of their training [32]. These studies,
however, required dedicated faculty coaching and time commit-
ments for the observations, which may be more challenging to
secure in the ED setting [33,34]. Other studies have focused on
providing tools that can increase the ease with which resident
evaluations can be completed, whether using app-based systems
or QR codes; these studies have primarily focused on increasing
the number of evaluations completed rather than on the feed-
back itself [35-38]. While increasing the quantity of feedback
may be important, unintended consequences, such as degrading
the process into one of “form filling” and "checking boxes," may
occur [39]. Most importantly, many of the studies on feedback
interventions and tools were conducted outside the ED environ-
ment and were limited by their retrospective or qualitative de-
sign, with few prospective case-control studies, further highlight-
ing the need for an ED-specific tool.

We believe there are several unique benefits to our tool. One
of the main individual attributes of effective feedback that did
reach statistical significance in both the faculty and resident
groups was "my feedback was ongoing.” We believe that having
an interactive, physical tool available throughout the shift may
be a key to navigating the challenge of the busy ED with frequent
interruptions. A visible feedback tool allows the learner and facili-
tator to be reminded of the need to have continued conversations
related to resident performance. This tool also allows learners to
choose their learning goals as well as to reflect on where they
stand and how they are progressing, thereby moving the feed-
back session from a unilateral delivery of feedback to a bilateral
discussion [6]. It also emphasized self-reflection and accountabil-
ity to the process by using clear anchors and a visual tool. Finally,
the tool standardizes the approach to giving feedback, is simple
to use, and aligns with the existing Milestones framework while
simultaneously necessitating only minimal formal training for
residents and faculty.

Interestingly, most of the individual attributes of effective
feedback did not reach statistical significance independently. As a
subgroup analysis, this study was not powered for the analysis of
the specific components; therefore, it is possible that it may have
been underpowered to detect a difference in the individual feed-
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back components. Alternatively, while having set goals chosen at
the beginning of the shift in general can improve the ability to
provide concrete feedback, it becomes challenging when the cho-
sen goals are not addressed during the shift. In order to address
this, residents were asked to pick a pair of milestones to discuss
during the shift so there was a greater chance of having some-
thing relevant to provide feedback on. We did not, however, keep
track of which milestones were more likely to be selected, if the
milestones were applicable to the shift experience, or if residents
were given feedback on the full breadth of milestones. This may
have contributed to the lack of statistical significance in certain
individual scores of effective feedback. For instance, the individu-
al attribute "my feedback was tangible" relies on having instances
during the shift that are applicable to the specific milestone cho-
sen. In the future, it may be beneficial to assign several mile-
stones to each shift to ensure residents have a greater chance of
receiving feedback on clinically applicable milestones, which may
lead to improvement in the scores of the individual attributes of
effective feedback. Additionally, removing some milestones that
are better assessed outside of the clinical setting from the pool of
possible milestones to give feedback on may improve the rele-
vance and effectiveness of the feedback given.

Overall, the use of an interactive feedback delivery tool im-
proved consistency in attributes of effective feedback without im-
pacting the perceived time to deliver feedback. Many of the indi-
vidual attributes of effective feedback did not reach clinical sig-
nificance, and future research is needed to evaluate the validity of
this tool in other settings and among different learner groups.

There are several important limitations to consider with this
study. First, this was conducted at a single EM residency program,
and future studies are needed to assess the external validity of
the tool itself as well as the findings on its effects on the cumu-
lative attributes of effective feedback. In the future, it would also
be beneficial to directly measure the amount of time required to
utilize the tool and provide feedback, as some of the responses to
questions relied on the subjective assessment of time which is
subject to recall bias. In addition, it may be helpful to ask direct
questions regarding ease of use and perceived intrusions on
workflow. Additionally, this study was conducted using a pre-post
design. While there were no feedback interventions other than
the tool performed during this time period and no new faculty
hired, it is possible that faculty feedback may have improved over
time. Another limitation is that this tool was derived using the
prior iteration of the Milestones, which have recently been re-
vised. However, as the intervention focused on the delivery model,
rather than the specific Milestone categories, we do not antici-
pate this to significantly impact the findings. Moreover, responses
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were voluntary, and it is possible this may have led to selection
bias. Finally, the outcomes assessed the impact on a cumulative
feedback score but did not assess the impact on patient care or
educational significance. While statistically significant, the clini-
cal difference of a mean total score increase of 1 point is unclear,
and future studies should ascertain the threshold of a clinically
significant difference. Future studies should also assess this
among non-EM specialties using specialty-specific Milestones.
Studies should also assess this longitudinally, evaluating for the
impact on resident performance and potential implications for
remediation and competency-based advancement assessments.

SUPPLEMENTARY MATERIALS

Supplementary Material 1. Resident survey.

Supplementary Material 2. Faculty survey.

Supplementary Material 3. Sample feedback tool.
Supplementary materials are available from https://doi.org/10.
15441/ceem.22.395.
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