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Purpose: The field of physical therapy education is seeking an evidence-based approach for admitting qualified applicants, as previous
research has assessed various outcomes, impeding practical application. This study was conducted to identify preadmission criteria pre-
dictive of graduation success.

Methods: Data from the 2013-2016 graduating cohorts (n=149) were collected. Predictors included verbal Graduate Record Exam-
ination rank percentile (VGRE%), quantitative GRE rank percentile, analytical GRE rank percentile, the admissions interview, precu-
mulative science grade point average (SGPA), precumulative grade point average (UGPA), and a reflective essay. The National Physical
Therapy Examination (NPTE) and grade point average at the time of graduation (GGPA) were used as measures of graduation suc-
cess. Two separate mixed-effects models determined the associations of preadmission predictors with NPTE performance and GGPA.
Results: The NPTE model fit comparison showed significant results (degrees of freedom [df]=10, P=0.001), decreasing within-co-
hort variance by 59.5%. NPTE performance was associated with GGPA (f=125.21, P=0.001), and VGRE%, the interview, the essay,
and GGPA (P<0.001) impacted the model fit. The GGPA model fit comparison did not show significant results (df=8, P=0.56), de-
creasing within-cohort variance by 16.4%. The GGPA was associated with the interview ($=0.02, P=0.04) and UGPA (B=0.25,
P=0.04), and VGRE%, the interview, UGPA, and the essay (P<0.02) impacted model fit.

Conclusion: In our findings, GGPA predicted NPTE performance, and the interview and UGPA predicted GGPA. Unlike past evi-
dence, SGPA showed no predictive power. The essay and VGRE% warrant attention because of their influence on model fit. We recom-
mend that admissions ranking matrices place a greater weight on the interview, UGPA, VGRE%, and the essay.
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Introduction [1,3], Graduate Record Examination (GRE) [2], prerequisite
grade point average (GPA) [1], precumulative science grade

Multiple preadmission predictors have been studied by physi- point average (SGPA) [2,3], precumulative grade point average
cal therapy (PT) and PT assistant education programs. Such (UGPA) [1-3], essays [2], and letters of recommendation [2].
predictors have included age [ 1], gender [1,2], entry-level degree These preadmission predictors have been studied with reference

to a variety of outcomes, including GPA after the first profession-

al year [1], admission [2], and National PT Examination
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2014 reviewed the admissions processes of PT and physician as-
sistant programs and noted UGPA to be the best predictor of ac-
ademic success. Ruscingno et al. [1] in 2010 found that UGPA
was correlated with the basic sciences GPA after the first profes-
sional year [1]. Nuciforo et al. [2] in 2014 found that SGPA was
the strongest predictor of PT program admission. In an analysis
of PT programs at the University of Tennessee at Chattanooga
and University of North Dakota, no difference was found in the
NPTE performance of individuals with differing entry-level de-
grees, defined as 3 versus 4 years of preprofessional coursework
[3]. The field of PT education is still seeking an evidence-based
approach for admitting qualified applicants. A considerable
amount of research exists; however, previous studies analyzed
multiple distinct outcomes, impeding practical application. This
comprehensive study will add to the available literature by using
multiple preadmission predictors, with NPTE performance and
GPA at the time of graduation (GGPA) as outcomes of gradua-
tion success.

The aim of this study was to determine which previously iden-
tified preadmission criteria were predictors of graduation success
from a private PT program in the southwestern United States by
using a rigorous statistical analysis representative of the multi-fac-
eted admissions process. We hypothesized that verbal, quantita-
tive, and analytical GRE rank percentile (VGRE%, QGRE%, and
AGRE%), the admissions interview, SGPA, UGPA, and the re-
flective essay would all be predictors of NPTE performance and
GGPA.

Methods

Ethical statement
This study was approved by the Institutional Review Board at
Midwestern University in Glendale, AZ, USA (#970).

Study design

This was a retrospective cohort study.

Materials and/ or subjects

Data from admission to graduation of the graduating cohorts
of 20132016 (n=149) at a 3-year graduate-level Doctor of PT
program were collected. Seventy percent of the students from
2013, 91% from 2014, 87% from 2015, and 84% from 2016 re-

leased the data necessary for this study’s statistical analyses.
Technical information
Demographics at admission, preadmission criteria, and inter-

view and essay scores were compiled via records from the Office of
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Admissions. The GGPA was obtained from the Registrar’s Office
and the released NPTE scores were provided by the PT program.

Statistics
Independent variables

Preadmission predictors included VGRE%, QGRE%, AGRE%,
the admissions interview, SGPA, UGPA, and the reflective essay.
The applicants were scored by 2 raters at the in-person, on-cam-
pus admissions interview. Scores were based on a rubric with 7
subscales (4 points per subscale for a total of 28 points), including
appearance, body language, communication, experience, knowl-
edge of the PT profession, teamwork/interpersonal skills, and re-
silience/planning/organization. Reflective essays (composed
during the interview) were scored by 1 rater (a PT Admissions
Committee member) and scores were based on a rubric with 2
subscales (4 points per subscale, for a total of 8 points) including
ethics/integrity and problem solving/critical thinking.

Dependent variables

The NPTE score (out of 800 points) served as the outcome of
graduation success for the initial analysis, and the GGPA served
as the outcome for the secondary analysis.

With statistical significance set at a < 0.05, all statistical analy-
ses were conducted using IBM SPSS ver. 24.0 (IBM Corp., Ar-
monk, NY, USA). Descriptive statistics provided an overview of
the mean values of the outcome variables. All models were as-
sessed for normality. A 2-way random intraclass correlation coef-
ficient (ICC) for consistency was selected to measure the inter-
rater reliability of the interview scores. Two separate mixed-ef-
fects models, nested by graduating cohort, were used to deter-
mine the associations of preadmission predictors with NPTE
performance and GGPA between and within graduating cohorts.
Correlated predictors were residualized because of concerns re-
garding multicollinearity and subsequent effects on beta coeffi-
cient estimates. In the initial analysis of preadmission predictors
and NPTE, step 1 involved configuring the unconditional means
model (UMM). The remaining steps involved inputting VGRE%
(step2), QGRE% (step 3), AGRE% (step 4), the interview score
(step S), SGPA (step 6), UGPA (step 7), the residualized prod-
uct term interaction between UGPA and SGPA (UGPA x SGPA,
step 8), the essay score (step 9), GGPA (step 10), and the residu-
alized product term interaction between UGPA and GGPA
(UGPA x GGPA, step 11). For the secondary analysis of pread-
mission predictors and GGPA, step 1 involved configuring the
UMM. The remaining steps involved inputting VGRE% (step 2),
QGRE% (step 3), AGRE% (step 4), the interview score (step S),
SGPA (step 6), UGPA (step 7), UGPA x SGPA (step 8), and the
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essay score (step 9).

The analyses adhered to the hierarchical maximum likelihood
method [5]. Only fixed effects (i.e., on average across all cohorts)
were explored in the models. The model did not converge when
random effects were entered, causing individual-level differences
to be computed as redundant, most likely because of the limited
number of cohorts in the model. Only level-one or within-indi-
vidual variables, and not level-two or between-cohort variables,
were explored. Explanation of variance between and within co-
horts was determined by the pseudo R* [5]. The negative 2-log
likelihood, Akaike information criterion, and Schwarz’s Bayesian

information criterion were used for model comparison.

Results

The results for the demographics and descriptive statistics of
the sample are presented in Table 1. There was a slightly greater
representation of males compared to females. The mean age was
similar across the graduating cohorts (range, 21 to 36 years). The
sample was predominantly Caucasian, with Hispanic students

representing the second largest ethnic background. Seventy-three

percent of students originated from 24 states other than Arizona.
The mean GGPA was similar across graduating cohorts, ranging
from 2.96 to 3.95. The licensure first-time pass rate and scores on
the NPTE demonstrated an upward, stabilizing trend. Overall,
there were 9 first-time failures on the NPTE, and scores ranged
from 515 to 800 points.

Interrater reliability of the interview scores

Spearman correlation analysis was used to determine the associa-
tions between the interview scores of rater 1 and rater 2 (r=0.5,
P=0.001). The average-measures ICC (0.7, P=0.001) and the sin-
gle-measures ICC (0.5, P=0.001) were significant for 105 students
out of the total sample (interview scores were not available for the
entire 2013 graduating cohort, 9 members of the 2014 graduating
cohort, and 4 members of the 2015 graduating cohort).

Mixed-effects model associated with the National Physical
Therapy Examination

The UMM (step 1) from the mixed-effects model for NPTE
(Table 2) suggested that 97% of the total variance in NPTE was
within-cohort (ICC=0.03). Step 2 revealed no associations be-

Table 1. Demographics and descriptive statistics of the 2013-2016 graduating cohorts (n=149)

Characteristic Year Total
2013 2014 2015 2016
Total 31(20.8) 42(28.2) 39(26.2) 37 (24.8) 149 (100.0)
Admission age (yr) 244+34 243+20 247+25 244%27 245+26
20-24 23 (74.2) 20 (47.6) 20 (51.3) 24 (64.9) 87 (58.4)
25-29 6(19.4) 17 (40.5) 14 (35.9) 12 (32.4) 49 (32.9)
30-34 1(3.2) 0 3(7.7) 1(27) 5(3.3)
35-39 132 0 0 0 1(0.7)
Unknown 0 5(11.9) 2(5.1) 0 7(4.7)
Sex
Male 15 (48.4) 21 (50.0) 28 (71.8) 19 (51.4) 83 (55.7)
Female 16 (51.6) 21 (50.0) 11 (28.2) 18 (48.6) 66 (44.3)
Ethnic background
Caucasian 23 (74.2) 30(71.4) 34 (87.1) 27 (73.0) 114 (76.5)
African American 1(3.2) 1(2.4) 0 1(2.7) 3(20)
Hispanic 4(12.9) 2(4.8) 1(2.6) 6(16.2) 13(8.7)
Asian 0 2(4.8) 1(2.6) 2(5.4) 5(3.4)
Pacific Islander 0 1(2.4) 0 0 1(0.7)
Multi-racial 1(32) 1(2.4) 0 127) 3(20)
Unknown 2 (6.5) 5(11.8) 3(7.7) 0 10 (6.7)
State of home residence
Arizona 12 (38.7) 9(21.5) 7(17.9) 13 (35.1) 41(27.5)
Other 19 (61.3) 33 (78.5) 32 (82.1) 24 (64.9) 108 (72.5)
GGPA 3.4+03 3.4+0.2 3.4+0.2 3.4+0.2 34+0.2
NPTE 657+63.4 680.3+44.3 686.4+42.2 689.1+44.9 679.3£49.5
Licensure first-time pass rate (%) 77.4 97.6 100.0 97.3 94.0

Values are presented as number (%) or meanzstandard deviation, unless otherwise stated.
GGPA, grade point average at the time of graduation; NPTE, National Physical Therapy Examination.
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predicted GGPA. Overall, GGPA, the interview, and the essay
best explained within-cohort variance for NPTE performance,
and VGRE %, the interview, the essay, and GGPA impacted
model fit. Of all the criteria tested in the initial analysis, only
GGPA was associated with NPTE performance. This lone find-
ing provided a rationale for conducting a secondary analysis with
GGPA as the outcome. For GGPA, the interview and UGPA
best explained within-cohort variance, and VGRE%, the inter-
view, the essay and UGPA impacted model fit. Of all the criteria
tested in the secondary analysis, the interview and UGPA were
associated with GGPA. Unlike past evidence [2,3], this study did
not find any significant associations between SGPA and the out-
comes of interest. Since the interview helped to explain the with-
in-cohort variance and impacted model fit for both NPTE per-
formance and GGPA, it exhibited a significant impact. While
time, expense, and implicit biases [6] serve as deterrents to host-
ing admissions interviews, results of this research suggest the
41% [7] of PT programs currently not requiring interviews
should potentially re-consider.

This study suggests that VGRE% and the reflective essay
should be considered as predictors of graduation success. Al-
though Moneta-Koehler et al. [8] in 2017 revealed that the GRE
did not predict success in biomedical graduate school, the
VGRE% in this study impacted model fit for both NPTE perfor-
mance and GGPA. This finding for VGRE% indicates that it re-
mains a valid predictor. The reflective essay also warrants atten-
tion because of its impact on model fit for both NPTE perfor-
mance and GGPA. This provides validity for continued use of
the essay as an assessment of the reflective skills necessary for
graduation success.

Although between-cohort variance for NPTE performance
was fully explained by QGRE% and AGRE%, these differences
were minimal. No between-cohort variance was expressed for
the GGPA model. The minimal or absent between-cohort vari-
ance in the NPTE and GGPA models, respectively, confirmed
the homogeneity across graduating cohorts from this PT pro-
gram. Within-cohort variance explained by QGRE% and
AGRE% was also minimal, indicating the lack of significance of
these GRE subscales in predicting NPTE performance.

While mixed-effects modeling provides a rigorous statistical
analysis representative of the multi-faceted admissions process,
37.4% of what predicted NPTE and 83.6% of what predicted
GGPA remained unexplained by the multiple predictors ana-
lyzed. Other, yet to be identified, predictors of graduation success
must explain the remaining variance in NPTE performance and
GGPA. The authors support the movement toward more holis-
tic admissions [9-11] and believe that the variables considered as
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part of that process will further explain what predicts graduation
success in the field of PT education. Further analysis needs to be
done on the objective measures used to quantify an applicant’s
interpersonal skills, resilience, tenacity, and grit. The generaliz-
ability of these findings is limited since data were collected from
only 1 program; however, 25 different home states were repre-
sented, which is a fair representation of a nationally based sample.
Future collaboration with local and national PT programs will
further enhance the generalizability of our findings and help in-
form the admissions practices of PT programs on a broader scale.

Meanwhile, the outcomes of these analyses have informed ad-
justments made to the weighting of each preadmission predictor
within the ranking matrix used by our PT program. Out of a total
of 100%, the average interview score remains a strong determi-
nant at 25%, and the reflective essay continues to account for
10% of an applicant’s rank. Previously weighted at 15% and 25%,
respectively, UGPA and SGPA now determine 25% and 15% of
an applicant’s rank. The VGRE%, QGRE%, and AGRE%, which
were previously weighted at 10%, 5%, and 10%, now determine
15%, 5%, and 5% of an applicant’s rank, respectively. We recom-
mend that admissions ranking matrices designate greater weight
to the admissions interview, UGPA, VGRE%, and the essay.
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