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BACKGROUND: Situational judgment tests (SJT) are
hypothetical but realistic scenario-based assessments
that allow residency programs to measure judgment and
decision-making among future trainees. A surgery-spe-
cific §JT was created to identify highly valued competen-
cies among residency applicants. We aim to
demonstrate a stepwise process for validation of this
assessment for applicant screening through exploration
of two often-overlooked sources of validity evidence —
relations with other variables and consequences.

METHODS: This was a prospective multi-institutional
study involving 7 general surgery residency programs.
All applicants completed the SurgSJT, a 32-item test
aimed to measure 10 core competencies: adaptability,
attention to detail, communication, dependability, feed-
back receptivity, integrity, professionalism, resilience,
self-directed learning, and team orientation. Perfor-
mance on the SJT was compared to application data,
including race, ethnicity, gender, medical school, and
USMLE scores. Medical school rankings were determined
based on the 2022 U.S. News & World Report rankings.

RESULTS: In total, 1491 applicants across seven resi-
dency programs were invited to complete the SJT. Of
these, 1454 (97.5%) candidates completed the assess-
ment. Applicants were predominantly White (57.5%),
Asian (21.6%), Hispanic (9.7%), Black (7.3%), and 52%
female. A total of 208 medical schools were represented,
majority were allopathic (87.1%) and located in United
States (98.7%). Less than a quarter of applicants (22.8%;
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N=337) were from a top 25 school based on U.S. News
& World Report rankings for primary care, surgery, or
research. Average USMLE Step 1 score was 235 (SD 37)
and Step 2 score was 250 (SD 29). Sex, race, ethnicity,
and medical school ranking did not significantly impact
performance on the SJT. There was no relationship
between SJT score and USMLE scores and medical
school rankings.

CONCLUSIONS: We demonstrate the process of validity
testing and importance of two specific sources of eviden-
ce—consequences and relations with other variables, in
implementing future educational assessments. (J Surg
Ed 000:1—8. © 2023 Association of Program Directors in
Surgery. Published by Elsevier Inc. All rights reserved.)
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INTRODUCTION

Adoption of pass/fail scoring for USMLE Step 1 has
placed increasing emphasis on alternative screening and
selection tools in the residency application process.'®
Trainee selection in recent years has also shifted away
from numerical scoring through incorporation of more
noncognitive competencies such as interpersonal skills,
professionalism, and feedback receptivity.”” This trend
is reflected in the 2022 National Resident Matching Pro-
gram (NRMP) Program Directory Survey,'’ where an
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increasing number of programs are utilizing a holistic
approach in applicant review, and the ACGME Surgery
Milestones,'' where 12 out of the 18 surgery milestones
focus on nonmedical and nonprocedural skill sets. How-
ever, despite these changes, current tools in residency
selection have not evolved to adequately assess nontech-
nical skills in residency applicants. Traditional metrics
such as USMLE Step 2 CK scores, MSPE letters, preclini-
cal and clerkship grades, and letters of recommendations
often leave room for implicit bias and can further perpet-
uate inequities.lz'zo New emerging assessments such as
personality trait analysis,”"”>* emotional intelligence
scoring,”>“° use of grit scales,”” and various institution-
specific screening tools””” are being explored to deter-
mine their utility in the residency screening process.

One modality that has been shown to be effective in
assessing an array of nontechnical competencies is the
situational judgment test (SJT).”*" §JTs consist of hypo-
thetical but realistic scenario-based assessments that
measure judgment and decision-making during times of
uncertainty. By placing residents in scenarios mimicking
real-life situations in residency, SJTs can provide incre-
mental validity data beyond that of knowledge-based
assessments and ultimately help predict future perfor-
mance in training.’'>* The basic principles of SJTs rely
on the theory of behavioral consistency, where past
behavior serves as the best predictor of future behav-
jor.” Hypothetical scenarios require applicants to
extrapolate from prior experiences in similar settings
and use previous actions to guide future decisions. Pat-
terson et al. performed a systematic review of use of
SJTs in measurement of nonacademic attributes and
found that SJTs demonstrated reliability, predictive valid-
ity, and incremental validity in measuring nontechnical
dimensions such as empathy, integrity, and resilience in
the work setting.”” While SJTs have been utilized exten-
sively in industrial settings, their use in residency selec-
tion have largely been limited to countries abroad (UK,
Belgium, Canada, Israel, Singapore, Australia).®'>>3>3¢
Given its successes in predicting performance in other
occupational settings, we aimed to examine the suitabil-
ity of a surgery-specific SJT in residency applicant
screening and selection.

The overall goal of this study was to collect validity
evidence to evaluate appropriateness of use of a surgery-
specific SJT in surgical trainee selection. As with any
new assessment, multiple sources of validity evidence
are necessary to confirm its reliability and assumptions
prior to interpretation and application of its results. Our
validation process is based off the framework proposed
by Messick, which uses five sources of validity evidence:
content, internal structure, relationships with other vari-
ables, response process, and consequences.”’ Relations
with other variables and consequence validity evidence

represent two commonly underreported sources of evi-
dence. Relations with other variable examines the associ-
ation of the assessment with other variables and known
metrics that measure the same construct. Consequences
examine the future impact of the assessment, whether it
be beneficial or harmful, intentional or unintentional. In
particular, consequence validity evidence is often
viewed as the most crucial to obtain because if an assess-
ment has unintended impacts, one should argue that it
should not be employed at all. Validity evidence related
to content and internal structure were previously col-
lected during development of the SJT. We aim to provide
two additional sources of validity evidence, relationship
with other metrics of applicant evaluation and conse-
quences of scores on applicant performance.

MATERIALS AND METHODS
Study Design

We conducted a prospective cohort study of general sur-
gery applicants to seven academic medical centers
throughout the United States. All applicants were asked
to complete a surgery-specific SJT as a part of their appli-
cation. The SJT measures 10 core competencies: adapt-
ability, attention to detail, communication,
dependability, feedback receptivity, integrity, profes-
sionalism, resilience, self-directed learning, and team ori-
entation. Applicants were asked to respond to SJT items
on a scale of 1 (not effective at all) to 6 ¢highly effective).
Additional applicant information including race, ethnic-
ity, sex, USMLE Step 1 and Step 2 scores, and medical
school of graduation were obtained from application
packets. Applicants’ medical schools of graduation were
tallied according to the 2022 U.S. News and World
Report rankings based on primary care, research, and
surgery.38’40 Schools were sorted based on their assigned
ranking numbers and categorized to indicate whether
they were in the top 5, 10, or 25 of each category.

Situational Judgment Tests (SurgSJT)

The SurgSJT is a surgery-specific SJT developed from
five years of data from customized selection assessments
used across general surgery residency programs. 11t was
collated from over 1000 SJT items and measures 10 core
competencies deemed to be those most valued in future
residents from a national sample of faculty and trainees.
Each item underwent iterative review by subject matter
experts (SME), demonstrated high level of interrater
agreements, exhibited broad generalizability across pro-
grams, and underwent concordance analysis against
ACGME milestones. In total, 504 surgeons across 12 sub-
specialties were involved in its development and each
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SJT item was reviewed by an average of 38 surgeons. The
final assessment was tested in a pool of over 5000 resi-
dency and fellowship applicants, which represented
over 92% of medical schools in the United States. The
SurgSJT used in this study consisted of the final 32 items
derived from this process.

Data Analyses

Basic descriptive statistics (means, ranges, frequencies,
standard deviations) were used to examine demographic
data and USMLE scores. Independent t-tests were used
to examine differences between two groups, such as
medical school ranking and sex. Multiple analyses of var-
iance with post hoc Tukey tests were used to explore
potential differences between multiple groups, such as
race and ethnicity and competency area. Relationships
between competencies, USMLE scores, and medical
school ranking were examined using correlation coeffi-
cients. All statistical tests were two-sided and p < 0.05
was considered statistically significant. All data were ana-
lyzed using SPSS version 28.0.

RESULTS

Baseline Characteristics

In total, 1491 applicants were invited to complete the
SJT. Of these, 1454 candidates responded (97.5%) and
1437 (98.9%) had at least some demographic data avail-
able. Applicants consisted of 52% women and were pre-
dominantly White (57.5%) and Asian (21.6%). The
remaining applicant pool consisted of Hispanic (9.7%),
Black (7.3%), American Indian (0.8%), Hawaiian and
Pacific Islander (0.1%), and Other (2.9%). A total of 208
medical schools were represented, with majority of
them allopathic (87.1%) and located in the United States
(98.7%). Average USMLE Step 1 score was 235 (SD 37)
and Step 2 score was 250 (SD 29). Less than a quarter
(22.8%; N=337) of applicants were from a top 25 school
based on U.S. News & World Report rankings for pri-
mary care, surgery, or research. Specifically, 16.2%
(N=240) were from a Top 25 program in primary care,
approximately 10% (N=146) were from a Top 25 pro-
gram for research, and slightly more (10.8%; N=160)
were from a Top 25 program for surgery. Of these, 4.7%
(N=69) were from a medical school with a Top 25 rank-
ing in at least two categories, and 4.7% (N=70) were
from a medical school with a Top 25 ranking in all three
categories. Schools that were ranked in all three catego-
ries include Baylor College of Medicine, Harvard Univer-
sity, University of California — Los Angeles, University of
California—San Francisco, University of Michigan, Uni-
versity of Pennsylvania, University of Pittsburgh,
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University of Texas Southwestern Medical Center, and
University of Washington.

SJT and Applicant Demographic Data

Performance on the SJT did not differ by sex, race, or
ethnicity of the applicant. More specifically, the 10 core
competencies measured by the SJT demonstrated no sig-
nificant differences across sex, race, or ethnicity.

SJT and Medical School Ranking

Overall, SJT scores did not differ by medical school rank-
ings categorized by primary care, research, or surgery.
This result was consistent across the top 5, 10, and 25
medical schools in each category. When comparing
across the 10 core competencies, applicants from a top
10 ranked primary care medical school performed worse
on §JT items measuring resiliency (p = 0.028) and those
from a top 25 ranked primary care school performed bet-
ter on items measuring self-directed learning (p = 0.019).
Additionally, candidates from top 5 and top 25 ranked
medical schools in research performed worse on SJT
items measuring dependability (p =0.008 and 0.048,
respectively). A similar trend was seen in applicants
from top 5 and top 10 ranked schools in surgery
(p=0.026 (N=17) and p < 0.001 (N=40), respectively),
though those from top 25 ranked schools demonstrated
no difference in performance on SJT items measuring
dependability.

SJT and USMLE Scores

There was no significant difference between overall SJT
scores and USMLE Step 1 and Step 2 scores (Step 1 CI:
-0.1 to 0.002 and Step 2 CI: -0.08 to 0.03). Additionally,
there was no significant difference between USLME
scores and core competencies assessed with the SJT
items.

SJT and Type of Medical School

We found no significant difference in SJT scores
between applicants from allopathic versus osteopathic
schools. Additionally, USMLE scores and core competen-
cies measured by SJT did not differ based on the type of
medical school attended.

DISCUSSION

Our study explores the stepwise process of collecting
validity evidence to support use of a new screening and
selection tool among surgery trainees. Specifically, we
focused on two underexplored sources of validity evi-
dence—relations with other variables and consequen-
ces—to confirm that the tool is not redundant with other



TABLE 1. SurgSJT Performance by Experiences, Attributes, and Metrics

SurgSJT
Low (Bottom 25™ Average (25-75™ High (Top 25™ Percentile)
Percentile) Percentile)
USMLE1 234 236 237
USMLE2 237 237 241
Women 52% 54% 50%
Underrepresented Race  23% 21% 19%
Top 25, Primary Care 14% 18% 16%
Top 25, Research 7% 12% 8%
Top 25, Surgery 7% 13% 11%

Note: USMLE mean values are provided. All others are frequencies.

applicant metrics and has no unintended consequences
for women or minorities. Our findings reveal that a sur-
gery-specific §JT can allow for a standardized approach
to screen candidates while also ensuring equitable con-
sideration of applicants regardless of sex, race, and eth-
nicity Table 1.

We derived our validation process from the frame-
work first proposed by Messick in 1989, which views
validation as a hypothesis of the interpretation and appli-
cations of the assessment of interest.””**** The validity
hypothesis is supported by a body of evidence from five
different sources: content, internal structure, relation-
ships with other variables, response process, and conse-
quences.”’ Consequence validity evidence is a crucial
component of this process because it examines future
impacts of assessments, whether it be intended or unin-
tended and harmful or beneficial. “** It is often viewed
as the most important source of validity evidence
because if an assessment does not meet its intended
impact, then it should not be utilized. Conversely, if an
assessment has unintended impact (e.g., lower scores
for underrepresented groups), its use should be recon-
sidered. Despite this recognized importance, conse-
quence evidence is infrequently reported, with only up
to 5% to 20% of educational assessments in health profes-
sions examining it."*> One of the goals of this study was
to further contribute to the fields of surgical education
and residency selection by examining this important
source of validity evidence in a large national sample.
We were able to examine the consequences of imple-
menting a surgery-specific SJT on the demographic com-
position of test takers. Our study revealed that
performance on the SJT was not related to sex, race, or
ethnicity of applicants. Furthermore, individual perfor-
mance on each of the 10 core competencies measured
did not vary by demographic data. Overall consistency
of performance on the SJT across these subgroups pro-
vides strong validity evidence in support of its use in sur-
gical trainee screening and selection.

Our second source of validity evidence focuses on
relationships with other variables, namely, the associa-
tions between performance on the SJT and other met-
rics used in applicant evaluation. Specifically, we
focused on medical school rankings and USMLE Step 1
and 2 scores. Our finding that overall SJT scores did not
differ based on medical school rankings for categories
of primary care, research, and surgery is an important
result that warrants further discussion. This topic is
especially poignant due to the recent withdrawal of up
to 13 medical schools from U.S. News and World
Report rankings.*>*” Institution ranking and reputation
undeniably influences admission and selection process
for medical school, residency, and fellowship positions,
whether intentional or not.”®>" Based on the 2021
NRMP Program Director Survey, 44.7% of program
directors endorsed consideration of medical school rep-
utation when deciding which applicants to interview
and over 20% when making the rank list.”" Additionally,
medical school reputation was rated with a mean
importance of 3.6 and 3.9 (1 =not at all important,
5 = very important) by program directors when making
interview decisions and determining the rank list,
respectively.”’ However, as several schools who
recently withdrew from ranking participation have
highlighted, the ranking process is a flawed system that
lacks validity, accuracy, and objectivity.”””” Our study
supports this initiative as we found no differences
between overall SJT performance and school ranking. It
is worth noting that our results did show some differen-
ces across medical school rankings on specific SJT
items focused on resiliency, self-directed learning, and
dependability. However, while this difference was stati-
cally significant, we did not consider this result mean-
ingful in application due to substantially unequal
sample sizes and presence of extreme outliers. For
instance, one applicant from a top-rated school that
performed poorly on 1 core competencies are likely
driving the few differences observed.
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Furthermore, we found no difference between perfor-
mance on the SJT and performance on the USMLE. This
finding is reassuring as several previous studies have
shown that USMLE exams have poor predictive value
and do not correlate with future performance in resi-
dency.'****® Additionally, the USMLE fails to adequately
assess nontechnical core competencies such as team-
work, leadership, and communication.”®”'*>” Given
that USMLE Step 1 scoring has already transitioned to
pass/fail scoring, we hope SJTs and other rigorously
developed assessments and approaches can be used to
measure relevant competencies in a more objective and
equitable manner.

As with any study, there are limitations that warrant
further discussion. First, while our sample size is rela-
tively large, it is limited to only 7 general surgery train-
ing programs in the United States. According to the
latest data available from the Electronic Residency
Application Service (ERAS), there were 2718 U.S. MD
grads in the 2021-2022 application cycle.”® While our
sample reflects the majority of these applicants (55%),
it is not entirely inclusive. Further testing of the SJT in
more residency programs and across geographical
regions will provide further validity evidence and gen-
eralizability. Second, our applicant pool had substantial
variability in sample sizes across demographic groups.
For instance, we had 1 Hawaiian and Pacific islander
applicant and 12 American Indian applicants, com-
pared to 857 White applicants. Unfortunately, our
demographic composition is reflective of the overall
diversity of the general surgery applicant pool. Thus,
we are limited in our ability to fully analyze the impact
of large-scale educational assessments until the field of
surgery becomes more diverse. Third, we were unable
to evaluate performance on SJT against metrics in appli-
cant packet with qualitative measures, such as letters of
recommendation, personal statements, and MSPE let-
ters. Based on the 2021 NRMP Program Direct Survey
results, these long-standing components of applicant
profiles are equally as important when making inter-
view and ranking decisions—with mean importance
rankings ranging from 3.8-4.3 out of 5 (1 =not at all
important and 5=very important).”’ While several
studies have identified implicit bias based on gender
and race and ethnicity in these metrics,'”"7'% 2977 jf
their use continues it may be fruitful to assess relation-
ships between them and SJT scores. Lastly, we were
unable to obtain evidence related to response process,
which examines applicant thought processes or actions
during the assessment. Given the context in which the
SJT was administered, our study did not allow for appli-
cant feedback. This is the only remaining source of
validity evidence not explored with this surgery-spe-
cific SJT, and thus future research is warranted.
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CONCLUSIONS

Principles and guidelines for test development require a
stepwise validation process to ensure appropriateness of
future interpretations, uses, and decisions derived from
assessment scores.”’ Our study provides an example of
how two underutilized sources of validity eviden-
ce—consequences & relations with other variables—can
be used when exploring the utility and impact of a new
screening tool for residency selection. We hope our
detailing of validity testing will encourage others in the
surgical education community to employ these measures
when implementing future assessments for these pur-

poses O.
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