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Admission Variables Predict Success in a Hybrid-online Physical Therapist
Education Program

Abstract

Purpose: Screening student applicants can be a valuable measure for hybrid-online Doctor of Physical
Therapy (DPT) programs.Institutions embrace a wide variety of measurements that drive admissions
decisions. However, uncertainties exist regarding the most accurate admission predictors of academic
outcomes, especially among hybrid-online DPT programs. The purpose of this study was to examine
predictive relationships between applicants’ admission variables and program grade point average and
National Physical Therapy Examination (NPTE) performance in a cohort of entry-level hybrid-online DPT
students. Methods: A retrospective cohort design and convenience sampling method was used across
two entry-level hybrid-online DPT programs in the Southeastern US. Hybrid-online DPT programs utilized
=51% online instructional delivery. Applicants’ undergraduate admissions records, DPT program academic
records, and NPTE scores were collected. Multiple linear regression analyses tested the hypotheses.
Cross-tabulations and McNemar’s test were used to identify cut-off scores for variables and odds-ratios
of passing the NPTE. Results: N=377 were collected and analyzed from two hybrid-online DPT programs
(N=143 [38%] Program A; N=234 [62%] Program B) between Fall of 2018 and Spring of 2020. Applicant

undergraduate (UGPA) and trending (tGPA)(final 60 credits) predicted first-time NPTE pass rate (r2 =
0.30, p2 = 0.18, p2 = 0.26, p = 0.02), F(6, 370). Applicant uGPA and tGPA were associated with 3-fold
and 2-fold increase odds of passing NPTE on the first attempt, respectively. Conclusions: This study
suggests certain applicant variables may be more indicative of success and could be weighted more
heavily during the application process. Cumulative and trending undergraduate GPA accurately predict
academic performance in hybrid-online DPT education, and NPTE scores. Notably, GRE and undergraduate
science GPA were unremarkable. Hybrid-online DPT program GPA strongly predicts outcomes in NPTE
scores.

Author Bio(s)

Evan M. Pucillo, PT, DPT, EdD is Assistant Professor of Physical Therapy at the University of St. Augustine
for Health Sciences in St. Augustine, FL where he teaches research and clinical neuroanatomy.

Rossniel Marinas, PT, DPT, is an Assistant Professor of Physical Therapy at the University of St. Augustine
for Health Sciences in Miami, FL, where he teaches pathophysiology, pharmacology, and pediatric physical
therapy.

Christine Salmon, PT, DPT, is an Assistant Professor of Physical Therapy at the University of St. Augustine
for Health Sciences in Miami, FL, where she teaches patient care management, physical therapy for the
integumentary and lymphatic systems, and geriatric physical therapy.

Vibhor Agrawal, PhD is an Associate Professor of Physical Therapy and Research Director at the University
of St. Augustine for Health Sciences in Miami, FL.

Acknowledgements

Acknowledgements The authors would like to thank the following university personnel for their assistance
with this investigation: Nga Pham, PhD, Executive Director, Institutional Research and Assessment Tobi
Baldwin, PT, PhD, Director of Curriculum Quality Jackie Crossen-Sills, PT, PhD, Associate Dean, College
of Rehabilitation Sciences Alicia Day, Admissions Specialist Julie Gonick, Vice President, Enroliment
Management Diane Rondinelli, Registrar Author Contributions Conceptualization: CS, EP, RM, VA.
Methodology: CS, EP, RM, VA. Project administration: EP, VA. Data curation: EP, VA. Formal analysis: EP, VA.

Writing-original draft: EP. Wriiingmeeview& fRAlBE SR BNetBurnal of Allied Health Sciences and Practice:
https://nsuworks.nova.edu/ijahsp/vol20/iss1/18


https://nsuworks.nova.edu/ijahsp/vol20/iss1/18?utm_source=nsuworks.nova.edu%2Fijahsp%2Fvol20%2Fiss1%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages

1JAHSP”
The Internet Jmﬁ?nal of Allied Health Sciences and Practice

Dedicated to allied health professional practice and education
Vol. 20 No. 1 ISSN 1540-580X

Admission Variables Predict Success in a Hybrid-online Physical Therapist
Education Program

Evan M. Pucillo
Rossniel Marinas
Christine Salmon
Vibhor Agrawal

University of St. Augustine for Health Sciences

United States

ABSTRACT

Purpose: Screening student applicants can be a valuable measure for hybrid-online Doctor of Physical Therapy (DPT) programs.
Institutions embrace a wide variety of measurements that drive admissions decisions. However, uncertainties exist regarding the
most accurate admission predictors of academic outcomes, especially among hybrid-online DPT programs. The purpose of this
study was to examine predictive relationships between applicants’ admission variables and program grade point average and
National Physical Therapy Examination (NPTE) performance in a cohort of entry-level hybrid-online DPT students. Methods: A
retrospective cohort design and convenience sampling method was used across two entry-level hybrid-online DPT programs in
the Southeastern US. Hybrid-online DPT programs utilized =51% online instructional delivery. Applicants’ undergraduate
admissions records, DPT program academic records, and NPTE scores were collected. Multiple linear regression analyses tested
the hypotheses. Cross-tabulations and McNemar's test were used to identify cut-off scores for variables and odds-ratios of passing
the NPTE. Results: N=377 were collected and analyzed from two hybrid-online DPT programs (N=143 [38%)] Program A; N=234
[62%)] Program B) between Fall of 2018 and Spring of 2020. Applicant undergraduate (uGPA) and trending (tGPA)(final 60 credits)
predicted first-time NPTE pass rate (12 = 0.30, p<0.01), (2= 0.18, p<0.01), F(6, 370), respectively. Applicant uGPA predicted failing
the NPTE (<600) on the first attempt (r2 = 0.26, p = 0.02), F(6, 370). Applicant uGPA and tGPA were associated with 3-fold and 2-
fold increase odds of passing NPTE on the first attempt, respectively. Conclusions: This study suggests certain applicant variables
may be more indicative of success and could be weighted more heavily during the application process. Cumulative and trending
undergraduate GPA accurately predict academic performance in hybrid-online DPT education, and NPTE scores. Notably, GRE
and undergraduate science GPA were unremarkable. Hybrid-online DPT program GPA strongly predicts outcomes in NPTE
scores.

Keywords: admission variables; DPT program outcomes; GPA; NPTE score; academic success. hybrid-online
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INTRODUCTION

Physical Therapy (PT) has been categorized among the fastest-growing occupations in the United States, and entry-level doctor
of physical therapy (DPT) education programs are witnessing a tremendous rate of growth."23 US News and World Report has
steadily ranked the PT profession as one of the top 100 careers.# Experts anticipate that the PT profession will grow by nearly 20-
30% over the next decade.'23 This growth is largely due to a surging demand for health care providers and an aging population.23
As aresult, entry-level PT education programs are rapidly expanding to meet the increased labor demands of the health workforce. !
To meet this demand, entry-level DPT programs are leveraging technological advances to include more hybrid-online learning and
hybrid-online curricular models in lieu of traditional face-to-face educational delivery.5¢ As programs expand to graduate more
candidates for a booming health workforce, there are significant financial interests underpinning links between applicant
characteristics and outcomes for programs with hybrid-online models.”-10

In 2020, the American Physical Therapy Association (APTA) estimated that roughly 80% of DPT graduates accumulated at least
$142,000 USD of student loan debt, while median gross earnings in 2018 were around $85,000 annually.! As tuition continually
increases, higher debt-to-earnings ratios threaten the valuation and return on investment of obtaining such a degree.8-10 Yet, the
total cost of a completing a DPT education continually rises each year and typically outpaces the rate of inflation.!" According to
the Commission on Accreditation of Physical Therapy Education (CAPTE), between 2010-2020 the total DPT education program
costs were triple the rate of inflation over the same period of time."! Overall, student loan debt in the US has now ballooned past
$1.6 trillion dollars.'? As the costs of DPT education programs continue to increase, greater financial imperatives underpin each
admissions decision for both students and institutions.210.'3 Students who may not be well-suited for the rigors of a DPT education
should be screened during the application process with evidence-based and reliable measurements.”.'4-20 Students experiencing
academic difficulty may need to withdraw from, and remediate, more challenging courses.® This could lead to a disruption of the
normal academic progression, matriculation, and the ability to qualify for the National Physical Therapy Examination (NPTE).”
Delays in normal academic progression will likely result in additional financial hardship due to added tuition costs and the
postponement of earning a professional salary.8'0 Therefore, rigorous and in-depth screening of student applicants should be
viewed as a valuable cost-saving measure for all stakeholders of hybrid-online programs.”

There is value in accurately identifying stronger from weaker student applicants early in the application process.2!-24 If at-risk
applicants could be identified early, it may provide hybrid-online DPT programs with strategic areas for additional academic support
to avoid attrition.”.1415.19 Entry-level DPT programs use a number of quantitative metrics for admitting applicants into their
programs.”.25-33 |n recent history, trends have shifted to represent both cognitive and non-cognitive measurements for evaluating
applicants. For example, the Health Science Reasoning Test (HSRT), holistic reviews and interviews, perseverance and grit,
emotional intelligence, self-efficacy, and other non-cognitive profiles have become more commonplace.25-3% Despite emerging
trends to include a broader representation of non-cognitive assessments, entry-level DPT programs have long placed a strong
emphasis on quantitative measures of undergraduate academic performance for admission.” Historically, undergraduate grade
point average (UGPA), undergraduate core science GPA (sciGPA), and Graduate Readiness Examination (GRE) scores have
served as a bedrock for screening candidates with the highest likelihood of successful outcomes in a program.”.17.1920 Recent
evidence from a meta-analysis by Wolden et al highlights the magnitude and direction of many of these relationships; vet,
institutions continue to embrace a wide variety of measurements.” Despite ongoing attention, however, much remains unclear
about the most valuable predictors for applicant success upon which an admission decision should be made, especially for hybrid-
online DPT programs.

As entry-level DPT education witnesses trends toward online instruction and hybridized learning, much remains to be studied about
the admission variables indicative of success in this educational environment.34 There may exist a set of characteristics predictive
of success that are unique to students entering hybrid-online DPT education. However, little attention has been given to
understanding admissions selection criteria of hybrid-online DPT programs. As hybrid-online DPT programs increase with
frequency and scale, admissions decisions are largely informed by the prior evidence based on traditional face-to-face programs.s
The purpose of this study was to examine predictive relationships between an applicants’ admission variables and academic
success, as well as NPTE performance, among entry-level DPT students in a hybrid-online program. This study sought to identify
cut-off scoring criteria for each admission variable upon which programmatic success and NPTE passing odds-ratios could be
calculated. The research questions (RQ) for this study were:

RQ1: Which applicant admission variables can accurately predict cumulative DPT program GPA (PTGPA) or NPTE
scores in a hybrid-online entry-level DPT program?

RQ2: Does PTGPA accurately predict first-time passing rate on the NPTE in a hybrid-online entry-level DPT program?
RQ3: Are there cut-off scores in applicant variables associated with increased odds of passing the NPTE on the first-
attempt?

© The Internet Journal of Allied Health Sciences and Practice, 2022
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MATERIALS AND METHODS

This study utilized a retrospective cohort design and predictive correlational analyses to answer the research questions. A
convenience sampling method was used across two campuses located in the Southeastern US. The two campuses selected were
from the same institution and utilized identical curricula, yet faculty were unique to each campus. The sample consisted of three
graduate cohorts per year, per campus. Retrospective sampling consisted of a total of nine cohorts of records, each consisting of
roughly 50 entry-level hybrid-online DPT students. The hybrid-online curricula were characterized by at least 251% of online and
<49% face-to-face instruction as defined by credit hour. Applicant admissions records, programmatic academic records, and NPTE
scores were collected for all subjects from each campus database. Graduate records from two entry-level hybrid-online DPT
programs were collected between Fall of 2018 to Spring of 2020. All study procedures were approved by IRB.

Undergraduate records were accessed and compared to academic performance records from each institutional registrar database.
Records were excluded if any portion of a student's undergraduate, DPT program, or NPTE data were unable to be obtained for
any reason. That is, all records were required to have all predictor variables and outcome variables present to qualify for final
analysis. For example, if some DPT students withheld disclosure of NPTE scores to the host institution, their record was excluded
from final analysis. A priori analysis determined a minimum sample of N=196 subjects (93 student records from each campus) was
needed to achieve 80% statistical power with alpha set at 0.05 for the set number of predictor variables.3* The admission predictor
variables were X1: undergraduate cumulative GPA (UGPA), X2: undergraduate core science GPA (sciGPA), Xs: pre-requisite GPA
(prGPA), Xa: trend GPA (tGPA) (calculated from final 60 credit hours of undergraduate transcript), Xs: quantitative Graduate
Readiness Examination score (GRE), and Xs: undergraduate degree type (science or non-science). Xz sciGPA included
coursework from the natural, physical, health and/or social sciences. Similarly, Xs undergraduate degree type, differentiated
students with a degree in the aforementioned sciences, from those with a degree in the arts and humanities. The outcome variables
were Y1 cumulative DPT program GPA (PTGPA); Y2: NPTE score; and Y3 NPTE first attempt pass rate (dichotomous; pass/no-
pass).

Data was analyzed using IBM Statistical Package for Social Sciences (SPSS) v. 27.0 (Armonk, NY, 2020).3° To answer RQ1, a
simultaneous multiple linear regression analysis was conducted. To answer RQ2, a separate simultaneous multiple linear
regression was performed. Simultaneous linear regression analyses were first performed for the admission predictor variables and
PTGPA, and then for admission predictor variables and NPTE scores and first-attempt NPTE pass rate. To answer RQ3, ROC
analyses identified cut-off values for each predictor variable in the sample based upon the NPTE score for each record. Next,
receiver operating characteristic (ROC) analyses were performed from scores across each predictor variable to identify cut-off
values according to first-attempt performance on the NPTE (=600). Once cut-off values were identified for each predictor variable,
data were coded into a corresponding dichotomous variable for above/below cut-off values. Then, McNemar’s cross tabulations
were performed using above/below cut-off values to calculate the odds-ratios for each predictor variable. NPTE scores were
analyzed as raw quantitative scores for regression analyses, and for pass/no-pass rates with a score of 600 being the established
cut-off value.

RESULTS

A total of N=434 student records were retrospectively collected from the two campuses. Entry-level hybrid-online DPT program
graduation date ranged from 2018-2019, and NPTE administrations from 2019-2020. A final sample of N=377 was entered for
statistical analysis after 57 incomplete records were removed from the data set for failure to meet the specified inclusion criteria.
Of the total N(%)=377(100%), there were 109(28.9%) male and 268(71.1%) female records. A total of 143(38%) were included
from Campus A, and 234(62%) from Campus B. A full description and comparison of the sample characteristics by campus can
be found in Table 1. Mean(SD) first-time pass rate on the NPTE for this sample of hybrid-online DPT students was 85.6%(3.1%).
The ultimate NPTE pass rate for this sample was found to be 99.1%. Although significant differences were present between
Campus A and B, both data sets were normally distributed and adhered to all assumptions tests.

Results from testing RQ1 can be found in Table 2. Findings showed that uGPA was the strongest predictor of PTGPA, F(6, 370),
(r2=0.25, p<0.01), followed by tGPA (r2= 0.15, p<0.01). The total combination of applicant admission variables (UGPA, sCiGPA,
prGPA, tGPA, GRE scores, and undergraduate degree type) was able to predict PTGPA (r2 = 0.26, p<0.01). However, neither
undergraduate degree type, sCiGPA, prGPA, or GRE scores were independently able to accurately predict PTGPA in this model.

Results from testing RQ2 can be found in Table 3. In this model, uGPA was the strongest predictor of first-time NPTE pass rate (r2
=0.30, p<0.001), followed by tGPA (r2=0.18, p<0.01) and GRE score (r2=0.03, p<0.05). However, GRE scores narrowly achieved
statistical significance and only explained 3% of variation in NPTE scores. Conversely, among the applicant admission variables,
uUGPA was the most significant applicant admission variable predictive of failing the NPTE (<600) on the first attempt F(6, 370), (r2
=0.26, p = 0.02). In this analysis, prGPA, sciGPA, and degree type were not significantly predictive of first-time pass rates on the

© The Internet Journal of Allied Health Sciences and Practice, 2022
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NPTE. The total combination of applicant admission variables (uGPA, sciGPA, prGPA, tGPA, GRE scores, and undergraduate
degree type) was able to predict NPTE scores (r2 = 0.32, p<0.01). Results show that uGPA, tGPA, and GRE quantitative scores
were individually able to predict NPTE score, F(6, 370), (p<0.01, p<0.01, and p<0.05, respectively). Yet, PTGPA was the single
most significant predictor of NPTE performance in this model and was able to explain 56% (p<0.01) of variation in the NPTE
SCores.

Results from testing RQ3 and can be found in Table 4. Odds-ratios were calculated according to first-time NPTE scores where
=600 was the limiting value. From the set of applicant admissions characteristics, uGPA and tGPA had the highest likelihood of
passing NPTE at a multiple of 2.89, and 1.97, respectively. However, PTGPA demonstrated the highest odds-ratio, whereby
PTGPA above the cut-off value yielded a ~4-fold increased odds of passing the NPTE on the first attempt.

Table 1. Descriptive characteristics of the sample by campus

Variable Total N(%) Campus A Campus B Comparison*
Gender 377(100%) 143(38%) 234(62%) n/a
Male N(%) 109(28.9%) 41(28.7%) 68(29.1%) n/a
Female N(%) 268(71.1%) 102(71.3%) 166(70.9%) n/a
Undergraduate degree type
Science 340(90.1%) 122(85.3%) 218(93.2%) n/a
Non-science 37(9.9%) 21(14.7%) 16(43.2%) n/a
Applicant Admission Variable Mean (SD) Mean (SD) Mean (SD)
uGPA 3.43(0.27) 3.29 (0.29) 3.44 (0.26) p<0.01
SCiGPA 3.34 (0.27) 3.29 (0.29) 3.36 (0.26) p=0.28
prGPA 3.44 (0.23) 3.39 (0.24) 3.46 (0.22) p=0.23
tGPA 3.49 (0.29) 3.46 (0.32) 3.51(0.28) p<0.05
GRE quantitative score 299.1(6.97) 295.4 (11.5) 300.1 (5.6) p=0.08
Outcome Variable
PTGPA 3.42(0.27) 3.40 (0.27) 3.43 (0.26) p<0.05
NPTE score 638 (49.1) 631 (53.7) 643 (46.8) p<0.05

Key. *Comparison between campuses. uGPA = undergraduate cumulative GPA; sciGPA = core science undergraduate GPA;
prGPA = pre-requisite GPA; tGPA = trend GPA; PTGPA = entry-level program GPA.

Table 2. Regression output of applicant admission variables on PTGPA outcomes.

Variable B t value r r2 p value
uGPA 0.49 6.99 0.50 0.25 <0.01
sCiGPA -0.08 -0.61 0.09 0.01 0.55
prGPA 0.01 0.15 0.13 0.02 0.98
tGPA 0.05 0.67 0.39 0.15 <0.01
GRE 0.06 1.27 0.04 0.01 0.21

Undergraduate degree type -0.11 -2.03 0.11 0.01 0.10

Combined Admissions* 2.41 0.51 0.26 <0.01

*Combination of applicant admission variables uGPA, sciGPA, prGPA, tGPA, GRE scores, and degree type on PTGPA.

Table 3. Regression output of applicant admission variables on passing NPTE performance.

Variable B t value r r2 p value
uGPA 0.58 7.84 0.55 0.30 <0.01
SCIGPA -0.12 -0.85 0.10 0.01 0.40
prGPA 0.02 0.16 0.16 0.03 0.19
tGPA 0.03 0.05 0.42 0.18 <0.01
GRE 0.11 24 0.17 0.03 <0.05

Undergraduate degree type -0.001 -0.014 0.08 0.01 0.13

Combined Admissions* 1.70 0.57 0.32 <0.01

PTGPA 0.75 211 0.75 0.56 <0.01

*Combination of applicant admission variables uGPA, sciGPA, prGPA, tGPA, GRE scores, and degree type on NPTE.

© The Internet Journal of Allied Health Sciences and Practice, 2022
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Table 4. Crosstabulation of odds-ratios for NPTE performance by sample cut-off scores.

Applicant Admission Variable State of variable

uGPA Above
Below

SCIGPA Above
Below

prGPA Above
Below

tGPA Above
Below

GRE quantitative score Above
Below

PTGPA Above
Below

Undergraduate degree type Science
Non-science

Odds-Ratio
NPTE first-time  NPTE first-time Model
“Pass” “No Pass” Quality*
2.89 0.12 0.79
0.15 2.28
1.17 0.79 0.51
0.89 1.05
1.38 0.61 0.53
0.76 1.1
1.97 0.25 0.67
0.33 1.49
1.48 0.72 0.59
1.24 1.07
3.94 0.10 0.87
0.20 1.96
1.02 0.82 0.41
0.80 1.05

Key. Cut-off values established by first-time initial pass rate on NPTE with 2600 set as the limiter. uGPA = undergraduate
cumulative GPA; sciGPA = core science undergraduate GPA; prGPA = pre-requisite GPA; tGPA = trend GPA; PTGPA = entry-
level program GPA. *Overall model quality is indicated by magnitude where values less than 0.5 are no better than chance,

indicating a poor model statistic.

&00.00

700.00

600.00

NPTE score

500.00

400.00

NPTE
first
attempt

@ Pass
¥ no-pass

R2 Linear = 0.300

2,00 250 3.00

Undergraduate GPA

350

“Figure 1. Relationship between uGPA and NPTE score by sample cut-off scores

© The Internet Journal of Allied Health Sciences and Practice, 2022

4.00



ADMISSION VARIABLES PREDICT SUCCESS

DPT Program GPA

NPTE
first
attempt

@ Pass
¥ no-pass

R Linear = 0.257

Undergraduate GPA

Figure 2. Relationship between uGPA and PTGPA by sample cut-off scores and NPTE pass rate

“

800.00

700.00

600.00

NPTE score

500.00

400.00

NPTE
! first
' ® attempt
! .-. ® e ® Pass
' - @ ¥ no-pass
: o o
v 0 o . RZ Linear = 0.563
o % e
o . °
&0 1 & o
e © o
___________________________ e .
»* * " *,* '
* * i
* :
* '
2.80 3.00 320 340 360 380 400

DPT Program GPA

Figure 3. Relationship between PTGPA and NPTE scores by sample cut-off scores.

© The Internet Journal of Allied Health Sciences and Practice, 2022



ADMISSION VARIABLES PREDICT SUCCESS

800.00

700.00

600.00

NPTE score

500.00

400.00

NPTE
first
attempt

@ Pass
¥ no-pass

2 Linear = 0.171

2.000

2.500

3.000

Trend

GPA

3.500

Figure 4. Relationship of tGPA and NPTE scores by sample cut-off scores.

UGPA

A
N\ A

sciGPA

VR EAN
TER AN

PTGFA

MNFTE score

% N\

%
Lk dh ok

FABE Y

bl AL R

L
e
%

E
-
E J
E

uGPA

sciGPA

prGPA

tGPA

GRE score

PTGPA

Figure 5. Correlation matrix of predictor variables with NPTE performance.

© The Internet Journal of Allied Health Sciences and Practice, 2022

MNPTE score

4.000

NPTE first
attempt

® Pass
# no-pass



ADMISSION VARIABLES PREDICT SUCCESS 7

DISCUSSION

The ability to adequately screen and accurately predict stronger from weaker applicants remains critically important to the vitality
of any education program. There are a vast array of factors a program may choose to examine as predictors of PT graduate
outcomes, including cognitive and non-cognitive characteristics.”25-333643 As such, the study of applicants’ admissions
characteristics has garnered considerable attention among entry-level DPT education programs.” This study examined the
predictive relationships between undergraduate applicant characteristics and graduate outcomes among two entry-level hybrid-
online DPT programs. During the admissions process, institutions examine many factors but may choose to rely more heavily on
certain applicant characteristics.” However, to date, evidence has largely been produced from the study of traditional face-to-face
DPT education programs.” This investigation identified factors that may be predictive of future success, specific to hybrid-online
DPT programs.

The results of this study suggest that a few select applicant variables may be more indicative of future programmatic success, and
perhaps, should be weighted more heavily during admissions decision-making. The total combination of undergraduate applicant
predictor variables in this study (UGPA, sciGPA, prGPA, tGPA, and GRE score) was able to explain 26% of the variation in future
PTGPA. However, among applicant characteristics, uGPA and tGPA were the most accurate and significant predictors of future
PTPGA. In this sample of hybrid-online DPT students, uGPA, and tGPA explained 25% and 15% of PTGPA, respectively. These
findings substantiate the theory that strong overall performance in undergraduate work, and a strong conclusion to said work (the
final 60 credit hours), appear to be markers of success in hybrid-online DPT education. While none of the remaining applicant
variables from this sample were significant predictors of PTGPA they may still have merit in the admissions screening process.
Although valuable to consider during the admissions process, quantitative GRE score was found to be a fairly weak predictor of
both PTGPA and NPTE performance. These findings are contradictory to some studies where GRE was found to be a strong and
significant predictor of future academic performance and NPTE score. These results showed that quantitative GRE scores were
only able to predict 1% and 3% of variation in PTGPA, and NPTE performance, respectively. The quantitative GRE score report
on the readiness of an applicant for graduate school, mostly by measuring general aptitude in math and English.44 Thus, the GRE
may not adequately assess aspects such as critical thinking, psychomotor learning, or clinical decision-making that are hallmarks
required of successful DPT graduates.45

Interestingly, sciGPA and prGPA were also found to be weak predictors of both PTGPA outcomes and NPTE performance in this
sample of hybrid-online DPT students. Some institutions have a proclivity to prioritize undergraduate scientific preparation and
place greater emphasis on sciGPA or science majors. Similarly, the type of undergraduate degree earned, either science or non-
science in nature, was not a significant predictor of success in either PTGPA or NPTE performance. These findings suggest that
students from non-science (arts and humanities) backgrounds perform well and a more robust exposure to sciences may not
necessarily lead to success in hybrid-online DPT programs. This may be related to varying degrees of preparation in the social
sciences and humanities, or that a potential reciprocal effects model (REM) interaction may exist, whereby prior academic
achievement and self-concept reinforce one another to yield future academic achievement regardless of the field of study.*6 Yet,
a complete understanding of the REM lay outside the scope of this study. Aside from applicant variables, the single most significant
predictor of NPTE scores was PTGPA which accounted for 56% of the variation in performance. The strength of these findings
support much of the prior literature and provide an anchor to new and emerging evidence from hybrid-online programs to previous
study from face-to-face programs.#” In this sample of hybrid-online DPT students, uGPA and tGPA also explained 30% and 18%
of NPTE performance, respectively. It appears that undergraduate GPA markers from prior evidence in traditional face-to-face
programs possess some degree of durability in hybrid-online DPT education.4

Lastly, odds-ratios were calculated for each variable according to first-time NPTE pass rate, and there were some striking
observations noted. For example, students with uGPA and tGPA greater than cut-off values were found to have a three-fold and
two-fold increase in odds of passing the NPTE on the first attempt, respectively. Whereas students with uGPA less than the
established cutoff value were found to have a two-fold increase in failing the NPTE first-attempt. The most convincing results were
found with respect to PTGPA whereby values greater than cut-off scores were associated with a four-fold increase in passing the
NPTE on the first-attempt. Although, somewhat intuitive, these findings are consistent with prior study and serve to further anchor
this study to the growing body of evidence.”47 Developing entry-level hybrid-online DPT programs could potentially use these
findings to establish admissions criteria and monitor outcomes for accreditation purposes. These findings suggest that applicants
entering hybrid-online programs with scores associated with future difficulty should be placed into academic support groups for
greater emphasis on routine monitoring and academic interventions.4”

Limitations

There are limitations to this study. The use of GPA as an outcome has long been critiqued for its variability and calculations of
undergraduate GPA scores may be lacking reliability or consistency across institutions. In this study, the final 60 hours of
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undergraduate study (tGPA) was computed as a surrogate measure to quantify an applicant’s trending academic performance as
one progressed through the latter stages of their degree. Consistent with other measurements of GPA, this calculation could
potentially be contaminated by various factors. For example, there are unknown elements which may significantly alter one’s GPA
from one institution to another. Further, tGPA could represent more challenging pre-requisite or science preparation, or less
rigorous courses with less impact. None of these elements were discernable or controlled for in this study. However, monitoring
tGPA may hold promise in future investigations. Additionally, the sample in this study may have contained a number of students
experiencing academic difficulty (i.e., presence of withdrawals and failures). In turn, the nature of including these records in the
analysis may have impacted the results to an unknown degree and biased the outcomes in PTGPA and NPTE pass rate. Future
investigations may benefit from controlling these covariates, and perhaps, a deeper exploration into the facets of academic
difficulty. Future study may consider larger population-based examinations to establish guidance for professional admissions
standards on aspects such as the use of the GRE.

CONCLUSION

Hybrid-online learning is quickly becoming the future of higher education and offers many challenges and opportunities for
institutions.#8 Therefore, the accurate screening and selection of entry-level DPT students entering hybrid-online programs has
implications for several stakeholders and remains a high priority. Thoroughly screening applicants with evidence-based
measurements may potentially reduce academic difficulty, attrition, and prevent unnecessary financial hardship to both students
and institutions.4” The results from this study highlight the predictive nature of some applicant variables on future success in the
two main outcomes of concern: graduating PTGPA and NPTE scores. Since the NPTE is the national standardized examination
required for professional licensure and practice it represents the highest level of importance for the accreditation of programs and
employment of graduates.” Identifying relationships between applicants’ admissions variables and programmatic outcomes would
prove beneficial as the size and scale of hybrid-online DPT programs in the US continues to grow.
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