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Attrition from medical school remains a serious cause of concern for the medical
education community. Thus, there is a need to improve our ability to select only those
candidates who will succeed at medical school from many highly qualified and motivated
applicants. This can be achieved, in part, by reducing the reliance on cognitive factors
and increasing the use of noncognitive character traits in high-stakes admissions
decisions. Herein we describe an analytic rubric that combines research-derived
predictors of medical school success to generate a composite score for use in
admissions decisions. The analytic rubric as described herein represents a significant
step toward evidenced-based admissions that will facilitate a more consistent and
transparent qualitative evaluation of medical school applicants beyond their grades and
Medical College Admissions Test scores and contribute to a redesigned and improved

admissions process. (J Am Podiatr Med Assoc 107(1): 65-71, 2017)

Seeking admission to medical school is a highly
competitive process for the applicant and an often
inexact process for the medical program. Admis-
sions committees are charged with the difficult task
of selecting only those candidates who, in their
opinion, will be able to navigate the challenges
presented by a rigorous medical school curriculum
from among many highly qualified and motivated
applicants. Using only preadmission data, admis-
sions committees need to reliably identify appli-
cants who will succeed at medical school, although
exactly what preadmission data might be used to
accurately predict success is much debated by the
medical education community. In the absence of
consensus, and reluctant to challenge the status
quo, admissions committees take the conservative
and traditional approach, basing their high-stakes
decisions primarily on an applicant’s cognitive
abilities, identified by a combination of undergrad-
uate grade point average (GPA), science GPA, and
Medical College Admissions Test (MCAT) score,
and perhaps to some extent on their own intuition
or gut feeling of the applicant’s potential.! This
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approach has been proven to no longer be effective.
Every year, students with traditionally attractive
admissions “numbers” leave medical education
programs across the United States for a variety of
reasons, including, but not limited to, academic
underperformance, illness, family problems, or
simply making a wrong career choice.?

A recent meta-analysis found the average attrition
rate from medical school to be 11.1% (range, 2.4%—
26.2%).2 Attrition is also a problem in podiatric and
osteopathic medical education: a 4-year study at
Des Moines University reported an average attrition
rate of 19.48% (range, 11.48%-24.44%) for podiatric
medical students and 8.02% (range, 5.56%—-10.7%) for
osteopathic medical students, with most of the
attrition occurring at the end of the first year.* High
attrition rates represent a significant problem for
the profession, the institution, and, particularly, the
individual given the high cost of attendance at
public and private medical schools.?

It is, thus, incumbent on admissions committees
to continually reevaluate and assess the effective-
ness of their admissions process so as to better
identify and select applicants who will pass
licensing examinations, succeed in medical school,
and graduate to enter residency training. We have
previously shown that admissions screens that rely
solely on cognitive measures do not predict success
in medical school as measured by GPA or gradua-
tion with certainty.®” Thus, there is a need to reduce
the historical reliance on cognitive factors and gut
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feeling in medical school admissions and broaden
the scope of admissions criteria to include the
noncognitive character traits that have also been
linked with medical school success.

The medical education community has long been
aware of the need to broaden the scope of
admissions criteria to include noncognitive factors
in the medical school admissions process.®8 In fact,
Albanese et al’ identified 87 compelling personal
qualities that could be assessed during the admis-
sions process. However, progress toward formally
embracing these noncognitive factors in the admis-
sions process has been slow, and a comparison of
current admission practices and those used 25 years
ago reveals that little has changed in the past two
and a half decades.!® Several reasons for the slow
pace of adoption of these noncognitive factors in
the admissions process may include institutional
self-interest, inertia, a lack of creativity and
imagination, or a variety of historical and philo-
sophical factors.?

Medical educators are now moving toward a
consensus that continued success throughout the
medical school experience to graduation and
beyond requires a combination of character traits
associated with motivation, attention to detail,
altruism, compassion, creativity, and grit, built on
a solid foundation of academic excellence and
clinical competence. With input from the committee
responsible for the fifth comprehensive review of
the MCAT, the Innovation Lab Working Group, and
the Association of American Medical Colleges
(AAMC) Admissions Initiative, the AAMC commit-
tee on admissions was recently able to reach
agreement on nine noncognitive core personal
competencies needed for students entering medical
school: ethical responsibility to self and others,
reliability and dependability, service orientation,
social skills, capacity for improvement, resilience
and adaptability, cultural competence, oral commu-
nication, and teamwork.!!

The AAMC holistic review project!? has facilitated
the introduction of innovative admissions policies
and practices that reduce reliance on cognitive
measures of academic ability and encourage review
of the “whole” applicant in making admissions
decisions. This project, combined with implementa-
tion of the MCAT 2015 with new sections on
behavior, sociology, and critical reasoning,'® is
symptomatic of the changes taking place in medical
education, and together these initiatives have result-
ed in a paradigm shift in medical school admissions.

This paradigm shift in medical school admissions
encouraged us to evaluate the literature on medical

school admissions and our own admissions proto-
cols and challenged us to identify better metrics
predictive of medical school success. Based on this
literature review and our own professional judg-
ment, we assembled an innovative analytic rubric
(Fig. 1) that incorporates the most likely predictors
of student success in medical school. In this way, an
applicant’s knowledge, skills, and professional
attitudes can be recorded and, thus, their suitability
for interview and acceptance to medical school
quantified, effectively removing gut feeling from
admissions decisions. The analytic rubric combines
multiple cognitive measures that best predict early
medical school success'* and noncognitive personal
qualities that best predict success during the clinical
years.'? Statistically, we acknowledge that none of
these measures used in isolation is ideal; however,
when used together, a more reliable composite
score for each applicant can be formulated and used
to more accurately predict success.'® Statistical
evidence supports the use of a composite score in
predicting success given that all of the predictor
variables are oriented in the same direction, ie, a
high score on the variable is associated with a better
chance of success, and each predictor is intercor-
related positively.'® The analytic rubric described
herein thus represents a major step toward evi-
denced-based admissions that will facilitate a more
consistent and transparent qualitative evaluation of
medical school applicants beyond their grades and
MCAT scores and contribute to a redesigned and
improved admissions process.

The admissions rubric is divided into three
domains that are aligned with the nine core
personal competencies outlined previously herein:
academic background, medical motivation, and
character (Fig. 1). These domains incorporate both
cognitive and noncognitive predictors such that
each applicant’s life experiences, community in-
volvement, and creative abilities are considered
alongside their academic credentials in a more
holistic approach.

Academic background and medical motivation
predictors can be scored using preadmission data
from the applicant’s file and used together to screen
applicants for a campus visit. Applicants reaching a
predetermined threshold can be invited to inter-
view. During the campus visit, the applicant’s
character can be assessed using scores from the
following tools: a structured interview, an Insight
Resume, the Big Five Personality Test, a grit
analysis, and the applicant’s letters of recommen-
dation from faculty and physicians. The data
compiled during the campus visit are particularly
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Figure 1. Analytic rubric for scoring medical school applicants. GPA, grade point average; MCAT, Medical

College Admissions Test.

important in admissions decisions that are ultimate-
ly based on a composite score for each applicant
using a formulaic approach. In addition, composite
scores may also be used to identify students
accepted to medical school who may be at risk for
attrition and in need of academic support on
matriculation and those who are scholarship eligi-
ble. Although other researchers have used a
composite score derived from the applicant’s
extracurricular activities, personal statements, and
letters of recommendation to make admissions
decisions and have reported a correlation with
multiple measures of academic success,!” to our
knowledge, this is the first rubric to assimilate both
academic variables and character traits using the
composite score technique.

Academic Background

The academic background of each applicant is
readily assessed, in part, using a compilation of
their total undergraduate GPA, science GPA, and
MCAT score. These cognitive variables remain the
best, although not perfect,® predictors of academic
success in the preclinical years of medical school,
and when used together, their predictive value is
increased over that for each variable individually.'®
The predictive value of these academic variables
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declines with increasing time from medical school
admission.!* This decline parallels the change in the
curriculum from a focus on knowledge acquisition
in the basic medical sciences to a focus on clinical
cases, oral examinations, and patient interaction in
the clinical curriculum,'* hence the need to supple-
ment these putative predictors of academic success
with additional measures.

A significant limitation to the use of GPAs in
medical school admissions is the variation in this
metric among institutions. In reality, it is difficult to
make a direct comparison between applicants with
the same GPA from different institutions because
grading policies and procedures vary. Furthermore,
undergraduate GPA may be inflated at some
institutions by high grades in nontraditional pre-
medical courses.® Consequently, we propose to
account for this variation in academic rigor and
grading stringency between institutions by adjusting
for academic or institutional selectivity combined
with GPAs and MCAT scores to increase the
predictive value of these academic measures.
Although the benefits of the use of institutional
selectivity in medical school admissions are much
debated and contradictory evidence does exist,!”
the use of institutional selectivity has previously
been demonstrated to improve the value of under-
graduate and science GPAs?® and MCAT scores?! in
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predicting medical school success. Institutional
selectivity is incorporated into the analytic rubric
as institutional tier, although the exact nature of the
interaction between this measure and undergradu-
ate and science GPAs may be determined only by
further study. We also hypothesize that successful
completion of a postbaccalaureate master’'s pro-
gram would be predictive of success in medical
school because, in our opinion, good performance
in such programs demonstrates that a student has
remained committed to a career in the medical field
and is less likely to drop out of school once
accepted.

Medical Motivation

Each applicant’s medical motivation can be quanti-
fied using the preadmission data available in the
applicant’s file. Each applicant’s work experience,
history of shadowing a physician, commitment to
community service, teamwork, and leadership are
all quantified (in hours) and recorded in the analytic
rubric as evidence of the applicant’s potential to
work collaboratively in team-based practice. Hypo-
thetically, each applicant’s work experience might
be scored using a 5-point scale (range, 0—4 points)
as follows: applicants reporting 400 hours or more
of work experience would score 4 points toward the
composite score, applicants reporting 300 to 399
hours of work experience would score 3 points,
applicants reporting 200 to 299 hours would score 2
points, those reporting 100 to 199 hours would score
1 point, and those reporting less than 100 hours of
work experience would score no points. Likewise, a
greater number of hours reported by the applicant
for shadowing a physician and in community
service would score more points toward the
composite score. Teamwork and leadership are
particularly important given that recent health-care
reforms necessitate that practicing physicians work
as members of an interprofessional clinical team to
collectively address patient needs. Hypothetically,
scoring teamwork and leadership would necessitate
an evaluation of the applicant’s roles in clubs and
societies, with more points allotted for leadership
roles.

Character

Accurately eliciting the character traits of each
applicant represents a major challenge to medical
school admissions committees. Consequently, in
this model, we propose the use of multiple
measures to assess an applicant’s character and

personality and, thus, their suitability for medical
school admission. Scores from a structured inter-
view, the Insight Resume, an applicant’s letters of
recommendation, the International Personality Item
Pool (IPIP) Big Five Personality Test, and a grit
analysis contribute to the composite score. Except
for the letters of recommendation, all of this
information can be obtained during the applicant’s
campus visit, which thus serves as a rich source of
information for the admissions committee. Togeth-
er, these measures provide the admissions commit-
tee with insight into each applicant’s character.

Criticism of the traditional medical school admis-
sions interview as unstructured, informal, and
conversational, lacking objective scoring criteria,
continues to grow, yet it still plays a prominent role
in the selection process at most medical schools.
Data derived from this unstructured interview lacks
reproducibility and validity. Furthermore, subjec-
tive factors can introduce bias into the selection
process. Consequently, we recommend the use of a
more structured interview with a standardized
question format and a scoring system to assess
applicant responses. We suggest using clinical and
basic science faculty in the interview to reduce the
negative consequences of the halo effect and
improve interview reliability. Furthermore, the
structured interview provides important insight into
the applicant’s character that can be complemented
by the information in the letters of recommenda-
tion, the Insight Resume, and the IPIP Big Five
Personality Test. It provides an opportunity for the
admissions committee to observe and record how
the applicant interacts with others. Candidates
could score points in the interview for communica-
tion skills, knowledge of the profession, and
articulation of their realistic career goals.

During the campus visit, each applicant should
complete an Insight Resume, a written experiential
assessment used with the permission of Oregon
State University. It is a series of six questions that
assesses the applicant’s leadership/group contribu-
tions, knowledge in a field/creativity, ability to deal
with adversity, community service contributions,
ability to handle systemic challenges, and goals/task
commitment. Each question is scored on a 4-point
scale (range, 0-3 points), for a possible total of 18
points on the Insight Resume.

Letters of recommendation have long been used
as a tool in the medical school admissions process
to screen applicants for interview and admission
despite its poor predictive validity and reliability
and difficulties in interpretation.?>23 Given that the
letter writers are chosen by the applicants, their
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credibility as a source of additional reliable infor-
mation is questionable. Furthermore, there always
remains the problem of fraudulent letters of
recommendation. They may, however, provide
some utility when written by physicians who the
applicant has shadowed and scored by content
analysis.

The scores from the 50-item version of the IPIP
Big Five Personality Test reveal each applicant’s
personality traits: extroversion, conscientiousness,
neuroticism, agreeableness, and openness. By add-
ing the scores for multiple personality traits
conjointly rather than adding individual traits into
the analytic rubric, the predictive power of the
MCAT score and GPA is improved.?* Although
historically used to establish connections between
personality and job performance,?® the IPIP Big Five
Personality Test has been used more recently to
identify predictors of academic achievement as
measured by GPA26 and is, thus, a legitimate
candidate for inclusion in the analytic rubric. The
extroversion dimension measures excitability, emo-
tional expression, enthusiasm, and sociability.
Although it is a desirable trait for those in the
health-care profession interacting with patients,
extroverts are easily distracted and may spend
more time socializing in the early preclinical years
and, thus, may receive lower grades than introverts,
who are more focused on study. Conscientiousness
is a motivational personality trait that reflects
orderliness, self-regulation, attention to detail, and
impulse control.? It facilitates goal-oriented behav-
ior, such as thoughtful planning, and has been
consistently and closely linked to academic suc-
cess.?® Conscientious individuals have been shown
to perform well in medical school,!®> where effort
and volition are crucial to success. The neuroticism
dimension measures emotional instability, anxiety,
and irritability and is, thus, negatively correlated
with academic success. This negative trait should
be scored in reverse, with low levels of neuroticism
being more desirable in medical school applicants,
because it is associated with calmness under
pressure and fewer negative emotions, such as
anger, guilt, and depression. The agreeableness
dimension measures altruism, affection, trustwor-
thiness, and kindness. These are all traits that will
become increasingly important as the ability to
work in interdisciplinary health-care teams be-
comes a more desirable characteristic. High scores
in this domain are likely associated with good
clinical performance as patient contact increases.
The openness dimension measures insightfulness,
intellectual curiosity, imagination, and creativity.

This dimension is associated with success in
practicing the art of medicine in the clinical years
and in clinical practice. Interestingly, it is associated
with improved patient care outcomes and high
physician ratings by patients.??

In our opinion, the results of the Big Five
Personality Test contribute substantially to provid-
ing a more complete picture of the medical school
applicant, particularly when combined with other
measures of personality as described herein. These
Big Five personality traits may be measured at the
admissions stage and used to predict short-term
(first semester GPA) and longer-term (graduation or
residency placement) success because the compo-
nent traits have been shown to remain stable in
adults over time.?°

As part of the campus visit, medical school
applicants should complete a self-reporting ques-
tionnaire called a grit analysis that is scored using
the Grit Scale.?! Grit is defined as the perseverance
and passion for long-term goals. It is often cited as
being just as important to academic achievement as
intellect, making it another legitimate candidate for
inclusion, particularly given that it is thought to be
an excellent predictor of achievement in self-
selected goals, such as medical school gradua-
tion.3132 The Grit Scale measures endurance and
the ability to persevere with high reliability and
validity and, thus, provides the admissions commit-
tee with supplemental noncognitive data regarding
the applicant’s character that we believe is useful in
predicting success in the rigorous medical school
curriculum.?? Although grit is a lower-level person-
ality trait in the conscientiousness domain, it has
demonstrated incremental predictive validity of
success measures over conscientiousness; thus, in
our opinion, the assessment of both grit and
conscientiousness is warranted.3!

Discussion and Further Work

Medical school attrition remains a significant cause
of concern to the medical education community.
Therefore, as a matter of considerable urgency,
medical school admission policies and procedures
need to change to more accurately identify appli-
cants at the admissions stage who will succeed in
medical school. In our opinion, this can be achieved,
at least in part, by embracing the use of noncogni-
tive measures in the admissions process.

Herein, we described an analytic rubric that
combines research-derived predictors of medical
school success. Cognitive measures predictive of
early success are combined with character traits
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that are predictive of later success to formulate a
composite score that is more valid and reliable than
any single component score. The composite score
may be used to determine each applicant’s eligibility
for interview and acceptance and to identify
individuals who may be at risk for academic
underperformance and attrition after matriculation.
As outcome data accumulate from use of the
analytic rubric, each of the component measures
will be evaluated for validity and reliability; some
may be removed or improved, and others may
reveal themselves as more information regarding
correlation strengths and effect size is gathered and
noncognitive assessment tools improve. Longitudi-
nal analysis may reveal interactions between
predictors and generate data that may help assign
weights to the stronger predictors of success.

From a resource perspective, as the analytic
rubric is implemented, a considerable amount of
faculty development and training will be required to
ensure consistent scoring of each of the predictors.
In fact, it is likely that even after faculty and
admission’s office staff have been trained, imple-
menting the proposed system on a regular basis will
be more labor-intensive and time-consuming than
current practices, perhaps necessitating the hiring
of additional admissions staff. In addition, with
implementation, some limitations may be revealed.
The inherent limitations associated with self-report-
ing may represent a problem for admissions
committees as they face the dilemma of distinguish-
ing an honest response from a response that the
applicant thinks the committee wants to hear/read
or a response that has been coached. Despite these
limitations, we believe that the use of this analytic
rubric represents an important step toward a more
thorough, transparent, and ethically defensible
assessment of applicants to allopathic, osteopathic,
and podiatric medical programs. We, therefore,
advocate for the widespread adoption of analytic
rubrics of this type in all medical schools, including
the nine podiatric medical schools in the United
States. Use of this qualitative tool may well result in
an improvement in multiple mission critical out-
come measures, such as reduced attrition, in-
creased graduation rate, and increased residency
placement.
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