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Objective. To evaluate whether the personality styles of Doctor of Pharmacy (PharmD) students as
determined by the DiSC assessment are associated with students’ cumulative grade point average
(GPA) or with academic penalties imposed in the first year of a PharmD program.
Methods. All incoming PharmD students that provided informed consent and completed the DiSC
personality assessment were included in the study. Participants provided demographic data and forwarded their electronic DiSC assessment results to study investigators upon completion. Relevant
academic data were collected at the end of each semester.
Results. The overall response rate for the classes of 2019-2022 was 95.6%. No significant associations
were found when comparing personality styles as defined by the DiSC assessment and cumulative GPA
at the end of the first year. Additionally, no associations were noted when comparing students’ personality style and semester GPA or academic penalties received.
Conclusion. Understanding factors that contribute to students’ academic success can aid in early
identification of students who are likely to succeed and of students who may benefit from early academic intervention. While no significant associations were found in the first-year of the curriculum,
continued evaluation will be conducted to determine the impact of personality style on students’ overall
academic performance beyond the first year of the PharmD curriculum.
Keywords: academic performance, academic success, foundational sciences, personality assessment, personality

students use the “Big Five” personality trait framework,
which characterizes essential personality traits of
agreeableness, conscientiousness, extraversion, neuroticism, and openness.16 Data from studies using the Big
Five personality traits indicate that high levels of conscientiousness may be associated with better academic
performance in undergraduate students, as measured by
GPA.10,16-24 High levels of conscientiousness, defined by
five-factor personality testing, has been shown to be
predictive of performance on pre-clinical academic
performance and clinical scores on clerkship evaluations in medical students, and the personality descriptor
of intuitive-feeling, as defined by Myers Briggs Type
Indicator (MBTI) testing, has been associated with
lower scores on the National Board of Medical Examiner (NBME) part 1 exam and the Comprehensive
Osteopathic Medical Licensing Examination-USA
(COMLEX-USA) level 1 exam. 15,25,26 Furthermore, one
longitudinal study has shown that conscientiousness, defined using Big Five personality traits, has increased predictive validity with higher GPA as medical students
progress through their training.27 While there are data related to personality assessment and academic performance

INTRODUCTION
With an increasing percentage of pharmacy students encountering academic difficulty, factors that influence performance are of significant interest.1 Several
factors have been identified as potential contributors
to the academic success of pharmacy students, including grade point average (GPA) in pre-pharmacy coursework, previous achievement of a four-year degree, and
critical-thinking skills, while having to repeat one or
more pre-pharmacy courses has been shown to be a
predictor of academic difficulty.2-9 Current literature in
higher education suggests that nonperformance-based
factors, such as self-efficacy, test anxiety, engagement in
co-curricular activities, low levels of academic entitlement, and personality may be associated with academic
achievement.4,10-13 Multiple methods for characterizing
personality have been developed and used to evaluate academic performance.14,15 Multiple studies in undergraduate
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in undergraduate and medical students, there is a relative
lack of data related to how personality affects academic
performance in pharmacy students.
Marston originally proposed his DiSC personality
theory in 1928.28 The DiSC model has been adapted into a
personality assessment tool and is frequently used in the
workplace and other environments to describe personalities and focuses on behavioral and interpersonal interactions. The DiSC assessment identifies four personality
“styles” as dominance (D), influence (I), steadiness (S),
and conscientiousness (C).29 The DiSC personality assessment reports are presented as a four-quadrant circle,
each representing a personality style. Halves of the circle,
ie, left vs right and top vs bottom, are defined as dimensions and broadly describe an individual’s external focus
and internal pace, respectively.28,29 The left half of the
circle (dominance and conscientiousness) indicates a
task-oriented personality dimension, while the right half
(influence and steadiness) reflects a people-orientated
personality dimension. The top half (dominance and influence) indicates an outgoing or extraverted personality
dimension while the bottom half (conscientiousness and
steadiness) indicates a reserved or introverted personality
dimension.28,29 The authors opted to use the DiSC personality assessment in this study, as the DiSC personality
assessment report provides individual users with detailed
reports and practical advice for effective interpersonal
interactions based on personality styles.
The Doctor of Pharmacy (PharmD) program at the
West Virginia University (WVU) School of Pharmacy is a
four-year professional degree program. Students may
apply to the program after completion of required preadmissions coursework.30 The PharmD program includes
six didactic semesters, two summer semesters for introductory pharmacy practice experiences (IPPEs) and three
semesters (summer, fall, and spring) for advanced pharmacy practice experiences (APPEs). The first year of
the didactic curriculum includes courses with a foundational science focus, such as anatomy, physiology, drug
delivery, pharmaceutical products, drug chemistry, biopharmaceutics, and biochemical pharmacology, in addition to introductory material related to the practice of
pharmacy, including basic pharmacy skills and calculations, and self-care.31
The ability to identify specific personality styles
associated with academic performance may assist educators in the early identification of PharmD students
likely to succeed and those at risk for having academic
difficulty. Therefore, the primary objective of this study
was to determine the difference in cumulative GPA at the
end of the first year of a PharmD program among students
with varying personality styles as defined by the DiSC

personality assessment. Our hypothesis was that students
whose DiSC personality assessment included conscientiousness as the dominant style would have a higher cumulative GPA than other dominant styles. Secondary
objectives included comparing personality styles as defined by the DiSC assessment and their impact on GPA
each semester, as well as academic penalties imposed.
Finally, comparisons of left vs right and top vs bottom
dimensions with respect to GPA performance were
evaluated as secondary objectives.

METHODS
This study was part of an ongoing prospective
evaluation of DiSC personality styles and academic success based on student cohorts from the classes of 20192022 at the WVU School of Pharmacy. Within this study,
multiple aspects of students’ academic success were
evaluated longitudinally, including GPA and performance in both foundational and clinical courses. The
WVU Institutional Review Board approved this project.
During first-year pharmacy student orientation in
August of each of the study years (2015-2018), students
from the classes of 2019-2022 were provided an overview
of the project which included the reasoning behind its
development, goals and objectives, and possible risks and
benefits of participating. Students were then asked to
provide informed consent if they wanted to participate in
the study. All incoming students who provided informed
consent and completed the DiSC assessment were included in the study. Students were not given any incentive
to participate in the study but were informed they would
not be charged for the DiSC personality assessment. The
school purchased the DiSC assessments through internal
grant funds.
Once informed consent was obtained, a link was
emailed to each study participant that allowed them to
complete the DiSC personality assessment online. Students completed the DiSC personality assessments via an
individualized access link at www.thediscpersonalitytest.com and were immediately emailed their results in a
PDF format. Participants were instructed to forward their
results to the study investigators for evaluation and data
collection. Finally, within one week of completing the
DiSC assessments, students were offered the opportunity
to review their results with someone trained in interpretation of DiSC assessments (this person was neither an
investigator nor co-author on the project). These sessions
were designed to help students understand what their results
meant, how they should interpret and/or use their results,
and how their personality style might impact interactions
with other personality styles within the PharmD program.
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Demographic data including age, gender, and previous attainment of a bachelor’s degree were collected
from the school’s Office of Admissions and Student Affairs. Academic data were also collected at the end of each
academic semester (GPA from each semester, cumulative
GPA, and any academic penalties imposed by the school).
Grade point average was selected as the primary measure
of academic success as it was the cumulative measure used
by the PharmD program to determine academic standing
and had been used in previous literature. Grade point average was calculated on a 4.0 scale, with an individual
course grading scale of A590%-100%; B580%-89.99%;
C570%-79.99%; and F50-69.99%. Academic probation is
imposed when a student fails to receive a grade of at least a C
in one letter-graded course or has a cumulative GPA ,2.5.
A student may be placed on academic suspension if remediation of the academic deficiency requires repetition of a
course or rearrangement of the curriculum, such that it is not
possible for the student to complete the remediation while
continuing to progress through the curriculum. Academic
dismissal is imposed if a student is assigned a course grade
below C in two or more courses at any point in the curriculum, if they have a GPA ,1.8 at the end of the fall semester
of the first professional year, or failure to meet terms of
academic probation.
GraphPad InStat, version 3.10 (GraphPad Software,
San Diego, CA, www.graphpad.com) was used to compare students’ personality styles and measures of academic success. We conducted a power calculation for the
primary objective, and determined that 32 subjects were
needed in each personality domain (D, I, S, C) to have
80% power to show a difference in GPA of 0.3. The difference of 0.3 was selected as it represents one-third of a
letter grade on a 4.0 scale (ie, the equivalent of a plus or
minus letter grade). Mean end-of-semester GPA for both
fall and spring semesters and cumulative GPA for the first
year were compared via one-way analysis of variance
(ANOVA) tests. Association of personality styles and
receipt of academic penalties were compared using the
chi-square test for independence. Finally, whether students had an undergraduate degree prior to entering the
program, female vs male, left vs right (ie, D or C vs I or S),
top vs bottom (ie, C or S vs D or I) and conscientiousness
vs all other personality styles (C vs D, I, or S) and their
impact on mean end-of-semester and cumulative GPAs
were evaluated via Mann-Whitney U tests. A significant
result was set at a two-sided a-level of less than .05.

of 89 students from the class of 2021, and 79 of 79 students from the class of 2022, for an overall response rate
of 95.6%. The most common primary domain from the
DiSC assessment in the student cohort was conscientiousness (C) (n5155) followed by steadiness (S) (n575),
influence (I) (n563), and dominance (D) (n534). If students had co-primary domains on their DiSC assessment,
defined as having the same “score” in each domain, they
were counted in both domains (three students were DC/
CD, one student was DI/ID, and 19 students were SC/CS).
Demographic data of consenting study participants can be
found in Table 1.
With regard to the primary objective to identify any
associations between students’ personality style and cumulative GPA at the end of their first year, none were
found (Table 2). Likewise, no associations were found
between personality style and GPAs for the fall and spring
semesters. From the perspective of academic penalties,
students who were placed on probation, required remediation, withdrew, or were dismissed from the program
were considered to have received an academic penalty. Of
the four classes included in the study cohort, four students
withdrew from the program, three students were dismissed because of academic difficulties, and 22 students
were placed on probation and/or required remedial
coursework during their first year. A chi-squared test for
independence was carried out to evaluate whether academic penalties were more common among students in
specific DiSC domains, but no significant differences
were noted at the end of the first year in each class
(p5.79). Finally, when comparing left vs right (D or C vs I
or S), top vs bottom (C or S vs D or I), and conscientiousness vs all other personality styles (C vs D, I, or S)
and their impact on end-of-semester and cumulative
GPAs, no significant differences were noted (Table 3).

DISCUSSION
In this cohort of first year pharmacy students, no
associations were found between personality style and
academic performance defined by cumulative GPA, semester GPA, or academic penalties. With respect to
conscientiousness, our findings are somewhat in contrast
to work completed in undergraduate and medical students.10,15-27 Notably, most work related to personality
and academic achievement has been completed using five
factor personality model testing. Importantly, conscientiousness, as defined by the DiSC assessment, has been
positively associated with conscientiousness, as defined
by Big Five assessments.14Additionally, conscientiousness as defined by the NEO-FFI, another five factor
model, has been shown to be a predictor of clinical skills
in medical students.25 The NEO-FFI is a short-form

RESULTS
Informed consent forms and DiSC personality assessments were completed by 67 of 79 students from the
class of 2019, 70 of 71 students from the class of 2020, 88
1158

American Journal of Pharmaceutical Education 2020; 84 (8) Article 7909.

Downloaded from http://www.ajpe.org by guest on September 18, 2020. © 2020 American Association of Colleges of Pharmacy

Table 1. Demographic Profile of Doctor of Pharmacy Students Included in a Study to Determine Whether There Was an
Association Between Students’ Personality Traits and Their Performance in the First Professional Year

Female, No. (%)
Mean (SD) age on admission, y
Previous four-year degree attained, No. (%)

Class of 2019
(n=67)

Class of 2020
(n=70)

Class of 2021
(n=88)

Class of 2022
(n=79)

36 (54)
22.1 (4.5)
14 (21)

47 (67)
21.6 (1.8)
23 (33)

48 (54)
21.7 (2.2)
9 (10)

46 (58)
21.6 (2.1)
8 (10)

version of the Revised NEO Personality Inventory (NEOPI-R). Similar to the Big Five, the NEO-PI-R has been
shown to have a small positive correlation with the conscientiousness DiSC personality.32 High levels of conscientiousness are typically associated with an ability to
focus on specific tasks, problem-focused coping, goal
making, rule compliance, and self-regulation, all of which
may be desirable behaviors with regard to academic
performance.10,25
Conscientiousness in the context of the DiSC assessment can be described as task and detail-oriented,
wants all information, and slower moving.28 The DiSC
assessment is designed such that there is an approximately
even distribution of personality styles among the general
population.33 Nearly half (47%) of our cohort displayed
conscientiousness as their dominant style, while only
10% of our cohort displayed dominance as their dominant
style. In addition, the overall average GPA of our incoming first year students is 3.5.34 This may indicate a
benefit of conscientiousness (or behaviors associated with
conscientiousness) and academic success in pre-pharmacy courses and admission to the program, while not
currently translating into a predictor of academic success
within the first year of our PharmD program.
In studies prior to transition to the PharmD as the
entry-level pharmacy degree in the United States, math/
science pre-pharmacy GPA, achievement of a four-year
degree prior to entering pharmacy school, and criticalthinking skills were identified as predictors of success in
first-year pharmacy students.2,3,6 More recent work has
focused on other non-performance-based factors that play

a role in academic achievement. Higher perceived selfefficacy, better achievement calibration (the discrepancy
between a student’s expectation of his or her own performance and actual course grade), test competence (the
ability to cope with the amount of study material for an
examination), and academic competence (the ability to
manage one’s study load) have been found to be associated with higher academic performance in pharmacy
students.4,5 Additionally, types of achievement goal
setting, emotional intelligence, and most recently, grit,
have been suggested as possible contributing factors
to academic performance in pharmacy students.35-39 A
determination of how personality affects academic performance is useful in the context of these varied nonperformance-based factors.
While no distinct differences were noted for the first
year of our PharmD curriculum, data collection on performance in other years of the pharmacy curriculum, including in experiential courses, is ongoing. Given existing
data in medical students, it is possible differences in academic performance based on personality domains will
be found in more clinically-focused didactic courses, as
well as experiential courses, even though no differences
were found in the first academic year. If differences in
academic performance based on personality for later parts
of the curriculum can be identified, this could impact
pharmacy education in that it may result in incorporation
of personality assessments early in the curriculum to assist in identification of students who may need additional
support. Depending on findings, the feasibility of working
with other health sciences professions (eg, medicine,

Table 2. Primary Personality Domains Examined in a Study to Determine Whether There is an Association Between Students’
Personality Traits and Their Academic Performancea
Mean GPAb
Fall semester GPA
Spring semester GPA
Cumulative first-year GPA

Dominance n=34

Influence n=63

Steadiness n=75

Conscientiousness n=155

p value

3.28 (0.52)
3.60 (0.38)
3.44 (0.42)

3.27 (0.59)
3.56 (0.44)
3.40 (0.49)

3.29 (0.66)
3.51 (0.55)
3.39 (0.56)

3.39 (0.61)
3.63 (0.39)
3.50 (0.50)

.46
.23
.42

Abbreviation: GPA5grade point average
a
If students had co-primary domains on their DiSC assessment, they were counted in both domains; three students were DC/CD; one student was
DI/ID; 19 students were SC/CS
b
A54.0, B53.0, C52.0, F50.0
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Mean GPA (SD)
Left vs right dimension
DC (n5186) vs IS (n5138)a
Top vs bottom dimension
CS (n5211) vs DI (n596)b
Conscientiousness vs all other domains
C (n5155) vs DIS (n5171)c

DC: 3.48
IS: 3.40
CS: 3.46
DI: 3.42
C: 3.50
DIS: 3.41

(0.49)
(0.53)
(0.53)
(0.47)
(0.50)
(0.51)

Median GPA

p value

DC: 3.62
IS: 3.48
CS: 3.61
DI: 3.46
C: 3.66
DIS: 3.47

.17
.26
.08

Abbreviations: D5dominance; I5influence; S5steadiness; C5conscientiousness; GPA5grade point average
a
Students with co-dominant SC/CS (n519) or DI/ID (n51) domains were excluded from this analysis
b
Students with co-dominant DC/CD (n53) domains were excluded from this analysis
c
Students with co-dominant SC/CS (n519) or DC/CD (n53) domains were excluded from this analysis

nursing, dentistry) to carry out a similar study within their
disciplines should also be considered.
Limitations of our study include containing data
from a single PharmD program. Additionally, our study
focused on personality as a predictor of academic success,
primarily defined by GPA, and does not account for other
factors that may contribute to academic success, including those from outside the classroom (eg, work situations,
financial stress, mental health, or other health issues).
Students participating in our study completed the DiSC
assessment during P1 orientation, prior to the start of
classes within the PharmD program. Some published
work related to medical students has theorized that certain
personality traits manifest as they are needed for academic success as described by trait-activation theory.15 If
this is the case, certain aspects of the DiSC personality
style may have varied if we had given the assessment later
in the semester once classes were underway. Finally, there
were a significant number of students with a 4.0 GPA
within this cohort; this likely limits the ability to discriminate among individual performance and could potentially skew results.

mean regarding personality style and how they may best
interact with others, and the West Virginia University
School of Pharmacy Clinical Department for providing
grant support through the Arthur I. Jacknowitz Distinguished Chair Funds.
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