
Introduction
Currently, physical therapy education is faced with two
interlinked concerns, that of a persistent failure rate in
Doctor of Physical Therapy (DPT) programs and lack of
student diversity in DPT programs.[1–4] First, the attrition
rate in DPT programs has been reported at approxi-
mately 6%.[5–7] Secondly, diversity in DPT programs in
the United States of America are not representative of
the projected patient population of 76.3% Caucasian,
18.5% Latino/Hispanic, 13.4% African Americans, with
the exception of the Asian population which is projected
at 5.9%.[1,8,9]

Admission into a DPT program is typically based
upon cognitive markers such as, college GPA and GRE
test scores that indicate a student’s academic ability.[3]

However, even using these markers, there are DPT stu-
dents who are not successful at maintaining the academ-
ic standards of a program.[5–7] 

Attrition rates from DPT programs has been shown
to be greater for students of groups that are underrepre-
sented in the profession, especially when the program is
not in an Historically Black Colleges and Universities
(HBCUs) or Hispanic serving Universities.[9,10] Some
studies have indicated that underrepresented students
may have increased difficulty with standardized testing,
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Abstract
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or reduced confidence associated with entering a pre-
dominantly Caucasian profession.[1,11,12] Other studies
have indicated that students of color, enrolled in pro-
grams that are rich in diversity, for example HBCUs,
have not displayed academic or testing difficulties.[2–4,10]

There has been an increasing emphasis to improve
diversity in DPT education on the National level as well
as through the Mission and Vision goals within The
Philadelphia College of Osteopathic Medicine Georgia
(PCOM) and PCOM Department of Physical
Therapy.[12,13] Some of the initiatives in the PCOM
Department of Physical Therapy involve reaching out to
students in undergraduate and secondary education in
order to promote a clearer understanding of education
and careers in physical therapy among underserved pop-
ulations. Further, improved program and career visibili-
ty can be gained by providing admissions counseling and
educational sessions to showcase physical therapy and
other healthcare careers at local HBCUs as well as by
recruiting and hiring a diverse faculty to be more repre-
sentative of the community.[13,14] 

The DPT program at PCOM has adopted, from its
inception, a holistic admissions review process where
applicants are considered for admissions based upon
markers that are broader than GRE scores and under-
graduate GPA. The admissions review process involves
an interview, conducted by faculty and current students,
to assess components of emotional intelligence, familiar-
ity with the physical therapy profession, the applicant’s
life experiences, and to assess the prospective applicant’s
desire and reason for wanting to become a physical ther-
apist.[14]

Ultimately, there appears to be a mismatch between
the markers designed to predict success and actual suc-
cess in DPT education.[2,7,8,10] Progressing from under-
graduate school to the rigors of graduate level DPT edu-
cation has been described as a formidable venture for
students.[15] Cognitive markers alone may not provide a
clear prediction of a student’s ability to succeed. With
attrition rates and diversity initiatives in mind, an exam-
ination of components of motivation, may provide
insight into the make-up of a successful student entering
DPT education. Students who are accepted into DPT
programs may possess the cognitive components of self-
regulated learning (SRL) required for academic success,
but they may be lacking motivational behaviors required
to continue driving SRL.[3] Self-regulated learning has
been described by a set of cognitive strategies and
processes that combined with motivational beliefs and
abilities, allows learners to execute performance.[16–18]

However, motivation may be the key guiding force

because motivation initiates behavior and helps guide
that behavior to successful goal attainment.[16,19,20]

Motivation is comprised of a set of behaviors that
include goal orientation, self-efficacy for learning and
performance, perceptions of the task including difficulty
and task value, and affective reactions.[16,17] Motivation
may be the pivotal factor in determining success because
learners may possess strategies in the cognitive, behav-
ioral, and context areas, but without properly aligned
goals, positive self-efficacy, interest and drive, success
will likely be unattainable.[17,21]

A review of the literature suggests that academic suc-
cess is comprised of relationships between self-regulated
learning strategies, such as deep learning and resource
management, and motivational beliefs, self-efficacy for
learning and performance and task value.[16–20] Measuring
motivational behavioral factors related to academic suc-
cess would appear to be beneficial in understanding how
some students excel while others have difficulty main-
taining academic success.[16,22–24]

However, there is a dearth of information regarding
motivation behavioral traits for first-year DPT students.
Previous studies utilizing the Motivated Strategies for
Learning Questionnaire (MSLQ) to study motivation in
physical therapy education have not examined graduate
level physical therapy education programs or did not
assess the impact of race/ethnicity on motivation or aca-
demic success or did not compare motivation scores to
academic success.[24–27] Therefore, the purposes of this
study were to determine: 1) the correlation between
motivational behaviors and academic success, 2) the
moderating effect of race/ethnicity on motivation behav-
iors and academic success in a foundational clinical
anatomy course, 3) the predictive nature of motivation
behaviors and race/ethnicity on academic success. 

Materials and Methods
Newly admitted DPT students enrolled in PT 601G
Clinical Anatomy course were eligible to participate in
the study. The study was presented in an information
session to the cohort of 40 students by a department
administrator. Thirty-three students consented to enroll
in the study (response rate 33/40, 82%). Ethics approval
for this study was granted by the College Institutional
Review Board (IRB) (protocol number H19-033E).

This study was a postpositive relational quantitative
study which used the motivation section of the MSLQ to
assess student motivational behaviors. The motivation
section consists of seven subscales with questions designed
to assess intrinsic and extrinsic goal orientation, task value,
control of learning beliefs, self-efficacy for learning and
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performance, and test anxiety.[28] Each question describes
a behavior that is ranked by the subject using a seven-
point Likert scale ranging from one (not at all true of
me) to seven (very true of me) (Appendix 1).[28,29] The
MSLQ motivation subscales have been shown to have
good reliability and to be predictive of performance for
college students at the course level[28,30] and medical stu-
dents.[31]

A pair of research questions was developed for each
motivational behavior examined. The first research
question of each pair asked if there was a direct relation-
ship (correlation) between self-assessment values on the
MSLQ for that motivation subscale and clinical anatomy
course grade. The second research question of the pair
introduced race/ethnicity as an interaction term and
asked if there was a moderating effect of a student’s
race/ethnicity on the motivation behaviors. 

The students were given information on where to
obtain a summary of the study and consent forms if they
wished to participate. Student participation was hidden
from the primary investigator, who was the course direc-
tor, until after course grades had been assigned. At no
point did the primary investigator speak about the proj-
ect to the students. 

During the third week of the Clinical Anatomy
course (PT601G), each student received an email with a
Survey Monkey® (San Mateo, CA) link which contained
questions about participant demographics and the moti-
vation subscales of the MSLQ (Appendix 1). Once PT
601G had been completed and the final grades submit-
ted, the students who participated in the study were
linked by computer to their student course grades, with-
out revealing their names to the course director.

The clinical anatomy course (PT601G), used for the
current investigation, was a seven-credit course offered
during the summer term (10 weeks) which was the first
term of year one for newly admitted DPT students. The
course was comprised of 156 contact hours at a ratio of
two hours of lecture to 10 hours of laboratory. The lec-
ture component of the course consisted of a variety of
face-to-face teaching and learning techniques which
included traditional lecture, clinical case examination,
interleaving, elaborative interrogation, drawing, and
flipped classroom. The laboratory portion of the course
consisted of instructor and self-guided full-body cadaver
dissection with five students working as a team to dissect
each specimen. Evaluation in the course was comprised
of two multiple-choice written examinations (each 10%
of the grade), a combination of weekly written and labo-
ratory quizzes (17% of the grade), a multiple-choice final
examination (17% of the grade), participation and pro-

fessionalism (3% of the grade), palpation practical exam-
ination (17% of the grade) and two oral laboratory exam-
inations (each 13% of the grade) the format of which has
been previously described.[32]

The demographic information, course grades, and
motivation subscale scores were tabulated using
Microsoft Excel for Mac (Version 16.36, Microsoft
Corp., Redmond, WA, USA). The data was analyzed
using Statistical Package for Social Sciences (SPSS
Version 25, Armonk; NY, USA). Subject age, gender
identification, race/ethnicity, motivation subscales (inde-
pendent variable), and course grade (dependent vari-
able), were analyzed using descriptive statistics. 

Normality of the distribution of the data for each
independent and dependent variable was assessed.
Bivariate level direct effects between the explanatory
variables and dependent variable (course grade) were
examined using Pearson r correlations, independent t-
test, and one-way ANOVA. Independent t-test was used
to determine which demographic characteristics were
significantly related to the dependent variable. All study
variables related to the dependent variable at a statisti-
cally significant level (p<0.05) in bivariate analysis were
included as covariate variables in the regression models
incorporated in the multivariate analysis. 

Multiple linear regression was used to test the direct
effects of the independent variables, as well as the indi-
rect moderating effect of race/ethnicity on the inde-
pendent variables and their effect on the dependent vari-
able of academic success. Specifically, a separate multiple
linear regression model was created that modeled the
dependent variable as a function of each independent
variable, as well as the study variables significantly relat-
ed to the dependent variable in bivariate testing. If the
independent variable was significantly related to the
dependent variable at this step, the direct effect was sup-
ported. 

Next, an interaction term was added to the multiple
linear regression model (the independent variable by the
moderating variable) and the analysis was repeated. If the
interaction term was statistically significant within this
analysis, then the indirect effect examining moderating
effects of race/ethnicity was supported. 

All test assumptions associated with the parametric
analysis were checked, including normality, linearity,
homoscedasticity, and no undue influence of outlier
scores, to assure the validity of the inferential analysis. 

In terms of statistical power regarding the multiple
linear regression model, the G*power software indicated
that a medium/large size effect (f=0.25) using a model
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with three predictors with power set at 0.80 and alpha set
at 0.05, would require a sample size of 34 study partici-
pants.[33] The current study’s sample size of 33 study par-
ticipants provided approximately sufficient statistical
power for the current analysis given the variability noted
in available software, such as G*power to determine sam-
ple size.[34] Further, given that the impetus for examining
the problem was inspired by experiences within a specif-
ic group of students at a specific time in DPT education
then subject selection became constrained to those con-
ditions. 

Results
Data indicated that the sample was about half female
(n=17; 45.5%), predominantly of a Caucasian racial/eth-
nic identity (n=23; 67.0%) and had an average under-
graduate GPA of 3.47 (Table 1).

The means, standard, deviations, skewness, and kurto-
sis of the data for each independent variable or motiva-
tional behavior and for the dependent variable of aca-
demic success, described by course grade, were analyzed.
The data for each MSLQ subscale had a normal distribu-
tion as evidenced by the skewness and kurtosis being less
than three times their respective standard deviations
(Table 2). 

Analysis indicated that course grade differed at a sta-
tistically significant level by race/ethnicity, [t(31)=2.93,
p<0.01]. Specifically, those subjects who identified as
Caucasian evidenced a higher course grade (0.93±0.03)
relative to those subjects identifying as non-Caucasian
(0.90±0.02). Analysis also indicated that course grade did
not differ at a statistically significant level by gender,
[t(30)=0.58, p=0.57] (Table 3).

Pearson r correlations indicated that academic success
was not significantly related to intrinsic goal orientation
[r(31)=0.12, p=0.50], extrinsic goal orientation [r(31)=-0.10,

p=0.58], task value [r(31)=0.01, p=0.94], control of learning
beliefs [r(31)=0.20, p=0.26], or test anxiety [r(31)=0.28,
p=0.12] (Table 4). 

However, analysis did indicate that course grade was
significantly related to self-efficacy for learning and per-
formance [r(31)=0.44, p<0.05]. Where higher self-effica-
cy for learning and performance scores were associated
with a higher course grade (Table 4). 

One-way ANOVA indicated that the overall model
examining the moderating effect of race/ethnicity on the
relationship between self-efficacy for learning and per-
formance (SEL) and course grade was statistically signif-
icant [F(32)=6.51, p<0.002] and explained 40% of the
variance in the dependent variable (R2=0.40, adjusted
R2=0.34). 

Table 2
Descriptive analysis: motivation subscale scores and course grade.

Variable Mean±SD Min-max Scale range Skewness (SE) Kurtosis (SE) 

Intrinsic goal orientation 5.48±0.83 3–7 1–7 -0.99 (0.41) 2.04 (0.80)

Extrinsic goal orientation 5.30±1.03 3–7 1–7 -0.48 (0.41) -0.37 (0.80)

Task value 6.75±0.36 6–7 1–7 -1.61 (0.41) 1.77 (0.80)

Control of learning beliefs 6.14±0.67 5–7 1–7 -0.43 (0.41) -1.15 (0.80)

Self-efficacy for learning and performance 5.61±0.67 4–7 1–7 0.10 (0.41) 0.04 (0.80)

Test anxiety 4.26±1.36 2–7 1–7 0.11 (0.41) -0.78 (0.80)

Course grade 0.92±0.03 0.87–0.96 0–1.0 0.10 (0.41) -0.93 (0.80)

Table 1
Descriptive analysis of demographics of study participants (n=33).

Mean age (years) Range 

24.7±3.0 21–36

Gender n (%) 

Male 15/33 (45.45)
Female 17/33 (51.52)
Unreported 1/33 (3.03)

Race/ethnicity n (%) 

Caucasian 23/33 (67.0)
Non-Caucasian 10/33 (33.0)

Non-Caucasian Breakdown n (%) 

African American 2 (0.06)
Asian 6 (0.18)
Hispanic 1 (0.03)
Middle Eastern 1 (0.03)

Undergraduate GPA Mean (range) 

n=31 3.47±0.30 (3.0–4.2)
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Linear regression indicated that the interaction term
between self-efficacy for learning and performance and
race/ethnicity was not statistically significant (B=0.01,
SE=0.01, β=1.66, p=0.18) (Table 5).

One-way ANOVA testing of grade for the course as a
function of self-efficacy for learning and performance
(SEL) and race/ethnicity, indicated that the overall model
was statistically significant (F(32)=8.57, p<0.001) and
explained 36% of the variance in the dependent variable
(R2=0.36, adjusted R2=0.32). Furthermore, within the full
multivariate model race/ethnicity remained significantly
related to course grade, (B=0.05, SE=0.01, β=0.42,
p<0.008), where a Caucasian racial identity was related to
higher course score (Table 6).

Additionally, self-efficacy for learning and perform-
ance remained significantly related to course grade
(B=0.02, SE=0.01, β=0.39, p<0.01), where higher self-
efficacy for learning and performance scores explained
higher course grades (higher academic success).

Discussion
This is the first study to examine the roles that motivation
and ethnicity may have played in determining course grade
in a DPT anatomy course. There was a positive correlation
between the motivation subscale of self-efficacy for learn-
ing and performance and course grade and a positive cor-
relation between race/ethnicity and course grade.
Multivariate analysis demonstrated that course grade was a
function of self-efficacy for learning and performance and
race/ethnicity.

The current findings are consistent with previous liter-
ature demonstrating that self-efficacy was positively relat-
ed with academic performance.[26,35,36] Notably, the motiva-
tion subscale of self-efficacy for learning and performance
stood out as being independent of learning strategies with
a positive contribution to academic performance directly

and was deemed a valuable indicator of students who may
be at risk for failing.[35] A positive correlation has also pre-
viously been demonstrated between academic performance
and self-efficacy; however, the predictive value of self-effi-
cacy for learning and performance was not previously
examined.[26] The current study demonstrated the predic-
tive value of self-efficacy for learning and performance on
course grade.

The current study demonstrated significant correla-
tions between race/ethnicity and course grade. However,
did not demonstrate a moderating effect of race/ethnicity
on academic success for any of the motivation behaviors.
Race/ethnicity remained significantly related to course
grade where a Caucasian racial identity was related to high-
er course scores. Some previous studies have indicated that
students from underrepresented groups may have
increased difficulty with standardized testing, possibly due
to academic and non-academic issues.[1,10–12,14] Low self-effi-
cacy combined with perceived difficulty of trying to enter
a profession that historically has been predominantly
Caucasian, can create a barrier to success for students from
underrepresented groups. 

The current findings highlight the importance of self-
efficacy for learning and performance in determining aca-

Table 3
T-test of academic success (course grade) and categorical variables.

Variable n Mean±SD t/F(df) p-value

Gender 0.58 (30) 0.57

Male 15 0.92±0.03

Female 17

Race/ethnicity 2.93 (31) 0.006

Caucasian 23 0.93±0.03

Non-caucasian 10 0.90±0.02

Table 4
Pearson r correlations: academic success (course grade) & MSLQ subscales.

Variable 1 2 3 4 5 6 7 

1. Academic success – 0.12 -0.01 0.01 0.20 0.44* -0.28

2. Intrinsic goal orientation – -0.03 0.37* 0.38* 0.60† -0.07

3. Extrinsic goal orientation – 0.07 0.12 0.13 0.29

4. Task value – 0.54† 0.41* 0.01

5. Control of learning beliefs – 0.65† -0.13

6. Self-efficacy for learning and performance – -0.24

7. Test anxiety –

*p<0.05; †p<0.01.
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demic success. In the case of creating a successful learning
environment for students from underrepresented groups,
strategies to improve self-efficacy may need to begin in
undergraduate school, prior to applying to a DPT pro-
gram. A variety of non-school related factors, such as fam-
ily obligations and support, socioeconomic status, and cul-
tural experiences can shape how students see their abilities
to attain success.[37]

However, the perceived racial barriers that may limit
success in DPT education are also present in those
processes leading up to and including admissions review. A
lack of representation of students from underrepresented
groups in DPT education may stem from a lack of ade-
quate exposure and advisement of physical therapy as a
graduate degree and career option.[14,38] Black and Latinx
students have noted that their undergraduate experiences
were limited in providing guidance, resources, and support
for entering a DPT program.[14] 

The perceived racial barriers toward success, or toward
continuing on to DPT education, reduce self-efficacy
thereby reducing the likelihood for success when applying
to DPT school and consequently may hinder success after
the student enrolls in a DPT program.[14,37] Strategies to
combat these barriers, such as positive reinforcement,
mentoring by physical therapists, and career counseling,
need to be implemented early in a student’s education to
combat the challenges faced by students from underrepre-
sented groups who may be considering a career in physical
therapy.[14]

Once a student has been accepted into a DPT program,
their ability to succeed hinges on self-efficacy for learning
and performance. The current findings support the idea
that efforts aimed to improve self-efficacy in learners
where it may be limited may be beneficial to academic suc-
cess. Since self-efficacy is rooted in self-perception, teach-
ing strategies must focus on reducing the ambiguity
between a student’s perceived ability and their actual abili-
ty, by providing precise and timely feedback.[39] Other
strategies that aid the development of self-efficacy include
providing clear instructions and expectation of outcomes,
and through teachers enabling modeling and guided skill
perfection.[39] Students can also be given a stepwise pro-
gression of increasingly difficult tasks that promote mas-
tery, with each step being a small goal that when combined
lead to a larger goal. Small incremental steps along with
goal setting, allows students to succeed in a way that can
bolster self-efficacy and lead to improved confidence.[39–41]

In the broader sense, students may need to reflect on the
meaning of self-efficacy as it pertains to their specific situ-
ation and their perception of the ability to attain success.[40]

However, teachers can help by properly coaching, being
timely and precise with feedback, and by focusing on those
aspects of performance that may have been correct as
opposed to concentrating on those that were negative.[39–41]

On a program level, organizational policies that pro-
mote and support academic integration and linking of sub-
ject material can improve student engagement and thereby
improve self-efficacy.[2] Methods of improving self-efficacy
such as using collaborative and team-based learning
approaches, improved teacher to student communication,
and improved assessment techniques have been shown to
improve students’ academic success rates in one DPT pro-
gram.[2]

The design of the study, to use one cohort in one class,
limited the sample size and therefore limited the general-
izability of the results. The diversity of cohort, due to the
small sample size, may not have accurately represented
diversity in a typical DPT program. Students from the
clinical anatomy course volunteered for the study which
may have introduced selection bias as those students vol-
unteering may have had stronger self-confidence, self-effi-
cacy, by their choice to participate. 

Further, a determination of students who may be the
first in their family to obtain a graduate degree or who may
have recently immigrated to the United States and for
whom English was a second language was not made. The
lack of this determination may have affected study partici-
pation. For example, students who may not have felt con-
fident with the English language may have failed to partic-
ipate in the study or during participation may have misun-

Table 5
A linear regression model examining the moderating effect of

race/ethnicity (RE) on the relationship between self-efficacy for learning
and performance (SEL) and course grade (n=33).

Variable B SE ββ p-value

Race/ethnicity -0.07 0.07 -1.17 0.32

SEL 0.005 0.01 0.12 0.61

SEL by RE 0.02 0.01 1.66 0.18

Model: F(32)=6.51; p<0.002; R2=0.40; adjusted R2=0.34.

Table 6
Final multivariate model for testing grade for course as a function of

self-efficacy for learning and performance (SEL) and race/ethnicity (RE).

Variable B SE ββ p-value

RE 0.02 0.01 0.42 0.008

SEL 0.02 0.01 0.39 0.01

Model: F(32)= 8.57; p<0.001; R2=0.36; adjusted R2=0.32.
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derstood some of the questions. Such a determination
would also better align the study with the definition of stu-
dents from underrepresented groups thereby being consis-
tent with American Council of Academic Physical
Therapy definition.[42] 

It is recommended that the current study be repeated
with additional cohorts to determine the utility of using
the motivational behaviors of the MSLQ as a preadmission
screen to shed light on an applicant’s ability to succeed in
a DPT program. A qualitative questionnaire to determine
each student’s diversity background (first-time graduate
degree, English comprehension, socioeconomic status,
etc…) may improve our understanding of underrepresent-
ed group status. Research examining the role of motivation
and race/ethnicity in more clinical coursework is recom-
mended. Additionally, an examination of the roles that
motivation and race/ethnicity may play in academic suc-
cess as students’ progress through the DPT program
school is also recommended. 

Conclusion
Behaviors and academic success were examined in light of
race/ethnicity. The results suggested that the motivation-
al behavior of self-efficacy for learning and performance
and race/ethnicity were significantly related to academic
success. Where increased self-efficacy for learning and
performance resulted in, and predicted, a higher course
grade. Similarly, Caucasian racial identity was also associ-
ated with, and predictive of, a higher course grade. 

Further, it has been shown that certain components
related to self-efficacy can limit motivation in students
from underrepresented groups, such as fear of success and
fear of failure, or fear of the feeling of not belonging.[37,40]

Therefore, the current study provides a rationale for
implementing the strategies that bolster self-efficacy and
indicates that those strategies may be more closely applied
to and benefit students from underrepresented groups. 

Conflict of Interest

The authors have no conflict of interest in this work. 

Author Contributions
PAF: Protocol/project development, data collection and
analysis, manuscript writing/editing; SLG: Project develop-
ment, manuscript writing/editing; AMRA: Manuscript writ-
ing/editing. 

Ethics Approval
Approved by the Philadelphia College of Osteopathic
Medicine IRB, protocol number H19-033E. 

Funding 
This research did not receive any specific grant from fund-
ing agencies in the public, commercial, or not-for-profit
sectors.

References
1. Nuciforo MA. Minority applicants to physical therapist education

programs 2010–2012. Phys Ther 2015;95:39–50. 

2. Noonan AC, Lundy M, Smith RA, Livingston BP. A successful
model for improving student retention in physical therapist educa-
tion programs: a case report. J Phys Ther Educ 2012;26:74–80. 

3. Wolden M, Hill B, Voorhees S. Predicting success for student phys-
ical therapists on the national physical therapy examination: system-
atic review and meta-analysis. Phys Ther 2020;100:73–89. 

4. Shiyko MP, Pappas E. Validation of pre-admission requirements in
a Doctor of Physical Therapy program with a large representation
of minority students. J Phys Ther Educ 2009;23:29–36. 

5. Andrews WA, Johansson C, Chinworth SA, Akroyd D. Cognitive,
collegiate, and demographic predictors of attrition in professional
physical therapist education. J Phys Ther Educ 2006;20:14–21. 

6. Coleman-Salgado B, Barakatt E. Identifying demographic and
preadmission factors predictive of success on the national physical
therapy licensure examination for graduates of a public physical
therapist education program. J Phys Ther Educ 2018;32:8–16. 

7. Commission on accreditation in physical therapy education.
Aggregate program data: 2019 physical therapist education pro-
grams facts sheets. American Physical Therapy Association,
Alexandria, VA. [Internet]. [Retrieved on March 13, 2021]. Available
from: http://www.capteonline.org/uploadedFiles/CAPTEorg/Abo-
ut_CAPTE/Resources/Aggregate_Program_Data/AggregateProg-
ramData_PTPrograms.pdf

8. American Council of Academic Physical Therapy. Diversity task
force board report. [Internet]. [Retrieved on March 13, 2021]. Ava-
ilable from: https://www.acapt.org/docs/default-source/reports/di-
versity-task-force-final-report.pdf?sfvrsn=2

9. United States Census. QuickFacts population estimates V2019 pub-
lished online. [Internet]. [Retrieved on March 15, 2021]. Available
from: https://www.census.gov/quickfacts/fact/table/US/PST045219

10. Dillon LS, Tomaka J. NPTE predictors in a Hispanic-serving insti-
tution’s physical therapist education program. J Phys Ther Educ
2010;24:14–8. 

11. Musick DW, Ray RH. Preparation for medical school via an inten-
sive summer program for future doctors: a pilot study of student
confidence and reasoning skills. J Educ Train Stud 2016;4:169–76. 

12. Wojciechowski M. Who are tomorrow’s PTs and PTAs? PT
Motion 2018;10:30–41.

13. Philadelphia College of Osteopathic Medicine (PCOM). Strategic
plan 2020–2025. [Internet]. [Retrieved on February 18, 2021]. Ava-
ilable from: https://www.pcom.edu/about/strategic-initiatives/docu-
ments/strategic-plan-2025.pdf

14. Yeung, M. It’s supposed to be super easy and it’s not: black and lat-
inx student experiences in the doctor of physical therapy admissions
process. Virginia Commonwealth University. 2020. [Internet].
[Retrieved on January 13, 2021]. Available from: https://schol-
arscompass.vcu.edu/etd/6443

15. Veld R Van, Slaven EJ, Reynolds B, Shupe P, Woolery C. First-year
doctor of physical therapy students demonstrate change in coping
with stress. J Phys Ther Educ 2018;32:138–44. 



237Effect of motivational behaviors and race/ethnicity on academic success in physical therapy students

Anatomy • Volume 15 / Issue 3 / December 2021

16. National Academy of Sciences, Engineering and Medicine. How
people learn II: learners, contexts and cultures. Washington DC;
National Academies Press; 2018. p. 346.

17. Schunk DH, DiBenedetto MK. Motivation and social cognitive the-
ory. Contemporary Educational Psychology 2020;60:101832. 

18. AL-Baddareen G, Ghaith S, Akour M. Self-efficacy, achievement
goals, and metacognition as predictors of academic motivation.
Procedia Social and Behavioral Sciences 2015;191:2068–73. 

19. Panadero E. A review of self-regulated learning: six models and four
directions for research. Front Psychol 2017;8:422. 

20. Ryan RM, Deci EL. Intrinsic and extrinsic motivation from a self-
determination theory perspective: definitions, theory, practices, and
future directions. Contemporary Educational Psychology 2020;61:
101860. 

21. Bandura A. Cultivate self-efficacy for personal and organizational
effectiveness. In: Locke EA, editor. The Blackwell handbook of
principles of organization. Oxford, UK: Blackwell Publishing Ltd;
2017. p. 125–41.

22. Kusurkar RA, Croiset G, Galindo-Garre F, Cate OT. Motivational
profiles of medical students: association with study effort, academic
performance and exhaustion. BMC Med Educ 2013;13:87. 

23. Cho M-H, Heron ML. Self-regulated learning: the role of motiva-
tion, emotion, and use of learning strategies in students’ learning
experiences in a self-paced online mathematics course. Distance
Education 2015;36:80–99. 

24. Sobral DT. What kind of motivation drives medical students’ learn-
ing quests? Med Educ 2004;38:950–7. 

25. Agricola BT, Blind P, Traas E. Differences in regulation and effi-
ciency of learning between traditional and non-traditional students.
Social Cosmos 2012;3:153–69.

26. de Oliveira IM, Rodríguez-Fuentes G. The relationship between
results on MSLQ and academic performance in different subjects of
physiotherapy studies in a Spanish university. Proceedings of
EDULEARN16 Conference, Barcelona, Spain, 2016. p. 4612–7.

27. Ngwira F, Gu C, Mapoma H, Kondowe W. The role of academic
emotions on medical and allied health students motivated self-regu-
lated learning strategies. J Contemp Med Educ 2017;5:23–30. 

28. Pintrich PR, Smith DA, Garcia T, McKeachie WJ. A manual for the
use of the motivated strategies for learning questionnaire (MSLQ).
National Center for Research to Improve Postsecondary Teaching
and Learning, Ann Arbor, MI. Washington DC: Office of
Educational Research and Improvement (ED); 1991. 79 p. 

29. Duncan TG, McKeachie WJ. The making of the motivated strate-
gies for learning questionnaire. Educ Psychol 2005;40:117–28. 

30. Pintrich PR, Smith DAF, Garcia T, Mckeachie WJ. Reliability and
predictive validity of the motivated strategies for learning question-
naire (MSLQ). Educ Psychol Meas 1993;53:801–13. 

31. Pizzimenti MA, Axelson RD. Assessing student engagement and
self-regulated learning in a medical gross anatomy course. Anat Sci
Educ 2015;8:104–10. 

32. Fabrizio PA. Oral laboratory examinations in a physical therapy pro-
gram. Anat Sci Educ 2013;6:271–6. 

33. Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power analy-
sis using G*Power 3.1: tests for correlation and regression analysis.
Behav Res Methods 2009;41:1149–60. 

34. Bell ML, Teixeira-Pinto A, McKenzie JE, Olivier J. A myriad of
methods: calculated sample size for two proportions was dependent
on the choice of sample size formula and software. J Clin Epidemiol
2014;67:601–5. 

35. Stegers-Jager KM, Cohen-Schotanus J, Themmen APN. Motivation,
learning strategies, participation and medical school performance.
Med Educ 2012;46:678–88. 

36. Tembo L, Ngwira F. The impact of self-efficacy beliefs on learning
strategies: towards learning Human Anatomy at College of
Medicine. J Comtemp Med Educ 2016;4:47. 

37. Isik U, Tahir O El, Meeter M, Heymans MW, Jansma EP, Croiset
G, Kusurkar RA. Factors influencing academic motivation of ethnic
minority students: a review. SAGE Open 2018;8:215824401878541. 

38. Janove M, Aguliar I, Knapp A. Diversifying physical therapy:
recruitment and retention of under-represented minorities to
improve patient outcomes. University of Puget Sound Physical The-
rapy Research Symposium 2018;38. Available from:https://soundi-
deas.pugetsound.edu/ptsymposium/38

39. Loh EKY. What we know about expectancy-value theory, and how
it helps to design a sustained motivating learning environment.
System 2020;86:102119. 

40. Nolen SB. A situative turn in the conversation on motivation theo-
ries. Contemporary Educational Psychology 2020;61:101866. 

41. Roick J, Ringeisen T. Self-efficacy, test anxiety, and academic suc-
cess: a longitudinal validation. International Journal of Educational
Research 2017;83:84–93. 

42. Wise D, Dominguez J, Kapasi Z, Williams-York B, Moerchen V,
Brooks S, Ross LJ. Defining underrepresented minorities and pro-
moting holistic review admissions strategies in physical therapist
education. J Phys Ther Educ 2017;31:8–13.

Correspondence to: Philip A. Fabrizio, MD
Department of Physical Therapy, Philadelphia College of Osteopathic Medicine
Georgia, 625 Old Peachtree Road NW, Suwanee, GA 30024. USA
Phone: +01 770 682 23 07
e-mail: philipfa@pcom.edu 

Conflict of interest statement: No conflicts declared.

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 Unported (CC BY-NC-
ND4.0) Licence (http://creativecommons.org/licenses/by-nc-nd/4.0/) which permits unrestricted noncommercial use, distribution, and reproduction in any
medium, provided the original work is properly cited. How to cite this article: Fabrizio PA, Groff SL, Agur AMR. Effect of motivational behaviors and race/eth-
nicity on academic success in physical therapy students: a preliminary study. Anatomy 2021;15(3):230–239.

ORCID ID:
P. A. Fabrizio 0000-0001-8833-8484;

S. L. Groff 0000-0002-6869-7209;
A. M. R. Agur 0000-0002-2303-3628



Appendix 1
Participant demographics and the motivation subscales.
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Demographic information

1. Student PCOM email: ............................@..............

2. What is your age in years?
� Please specify: __________________________
� I prefer not to answer.

3. How do you currently describe your gender identity?

� Please specify: __________________________
� I prefer not to answer.

4. Undergraduate GPA: __________________________

5. Grade you expect to get in this class (PT601G) __________________________

6. Which categories describe you? Select all that apply to you:

� American Indian or Alaska Native—For example, Navajo Nation, Blackfeet Tribe, Mayan, Aztec, Native Village of Barrow Inupiat Traditional Government, 
Nome Eskimo Community

� Asian—For example, Chinese, Filipino, Asian Indian, Vietnamese, Korean, Japanese
� Black or African American—For example, Jamaican, Haitian, Nigerian, Ethiopian, Somalian
� Hispanic, Latino or Spanish Origin—For example, Mexican or Mexican American, Puerto Rican, Cuban, Salvadoran, Dominican, Columbian
� Middle Eastern or North African—For example, Lebanese, Iranian, Egyptian, Syrian, Moroccan, Algerian
� Native Hawaiian or other Pacific Islander—For example, Native Hawaiian, Samoan, Chamorro, Tongan, Fijian, Marshallese
� White—For example, German, Irish, English, Italian, Polish, French
� Some other race, ethnicity, or origin, please specify: ___________
� I prefer not to answer.

Please continue to the Questionnaire

The Motivated Strategies for Learning Questionnaire (MSLQ)[28]

The following 31 questions ask about your motivation for and attitudes about this class. Remember there are no right or wrong answers, just answer as accurately
as possible. Use the scale below each question to answer the questions. 

• If you think the statement is very true of you, circle 7; if a statement is not at all true of you, circle 1. 

• If the statement is more or less true of you, find the number between 1 and 7 that best describes you. 

1 not true 
2 3 4 5 6

7 very true
of me of me

1. In a class like this, I prefer course material that really 
� � � � � � �

challenges me so I can learn new things.

2. If I study in appropriate ways, then I will be able to learn 
� � � � � � �

the material in this course.

3. When I take a test, I think about how poorly I am doing 
� � � � � � �

compared with other students.

4. I think I will be able to use what I learn in this course 
� � � � � � �

in other courses.

5. I believe I will receive an excellent grade in this class. � � � � � � �

6. I’m certain I can understand the most difficult material 
� � � � � � �

presented in the readings for this course.

7. Getting a good grade in this class is the most satisfying 
� � � � � � �

thing for me right now.

8. When I take a test, I think about items on other parts 
� � � � � � �

of the test I can’t answer.

9. It is my own fault if I don’t learn the material in 
� � � � � � �

this course.

10. It is important for me to learn the course material 
� � � � � � �

in this class.

11. The most important thing for me right now is 
improving my overall grade point average, so my � � � � � � �
main concern in this class is getting a good grade.

12. I’m confident I can understand the basic concepts 
� � � � � � �

taught in this course.

13. If I can, I want to get better grades in this class than 
� � � � � � �

most of the other students.
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1 not true 
2 3 4 5 6

7 very true
of me of me

14. When I take tests, I think of the consequences of failing. � � � � � � �

15. I’m confident I can understand the most complex 
� � � � � � �

material presented by the instructor in this course.

16. In a class like this, I prefer course material that arouses 
� � � � � � �

my curiosity, even if it is difficult to learn.

17. I am very interested in the content area of this course. � � � � � � �

18. If I try hard enough, then I will understand the 
� � � � � � �

course material.

19. I have an uneasy, upset feeling when I take an exam. � � � � � � �

20. I’m confident I can do an excellent job on the 
� � � � � � �

assignments and tests in this course.

21. I expect to do well in this class. � � � � � � �

22. The most satisfying thing for me in this course is trying 
� � � � � � �

to understand the content as thoroughly as possible.

23. I think the course material in this class is useful for 
� � � � � � �

me to learn.

24. When I have the opportunity in this class, I choose 
course assignments that I can learn from even if they � � � � � � �
don’t guarantee a good grade.

25. If I don’t understand the course material, it is because
� � � � � � �

I didn’t try hard enough.

26. I like the subject matter of this course. � � � � � � �

27. Understanding the subject matter of this course is very 
� � � � � � �

important to me.

28. I feel my heart beating fast when I take an exam. � � � � � � �

29. I’m certain I can master the skills being taught in 
this class.

30. I want to do well in this class because it is important
to show my ability to my family, friends, employer, � � � � � � �
or others.

31. Considering the difficulty of this course, the teacher, 
� � � � � � �

and my skills, I think I will do well in this class.

Appendix 1 [Continued]
Demographic Information.


