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Objective. To examine the relationship between the NAPLEX and Pre-NAPLEX among pharmacy
graduates, as well as determine effects of pre-pharmacy, pharmacy school, and demographic variables
on NAPLEX performance.
Methods. A retrospective review of pharmacy graduates’ NAPLEX scores, Pre-NAPLEX scores,
demographics, pre-pharmacy academic performance factors, and pharmacy school academic perfor-
mance factors was performed. Bivariate (eg, ANOVA, independent samples t-test) and correlational
analyses were conducted, as was stepwise linear regression to examine the significance of Pre-
NAPLEX score and other factors as related to NAPLEX score.
Results. One hundred fifty graduates were included, with the majority being female (60.7%) and white
(72%). Mean NAPLEX score was 104.7. Mean Pre-NAPLEX score was 68.6. White students had
significantly higher NAPLEX scores compared to Black/African American students. NAPLEX score
was correlated to Pre-NAPLEX score, race/ethnicity, PCAT composite and section scores, undergrad-
uate overall and science GPAs, pharmacy GPA, and on-time graduation. The regression model in-
cluded pharmacy GPA and Pre-NAPLEX score.
Conclusion. The findings provide evidence that, although pharmacy GPA is the most critical deter-
minant, the Pre-NAPLEX score is also a significant predictor of NAPLEX score.

Keywords: NAPLEX, Pre-NAPLEX, GPA, PCAT, student characteristics

INTRODUCTION
The North American Pharmacist Licensure Exami-

nation (NAPLEX) is used to assess pharmacy graduates’
knowledge of pharmacy practice, with a focus on the
following three areas: “Identify[ing] practice standards
for safe and effective pharmacotherapy and optimiz[ing]
therapeutic outcomes; identify[ing] and determin[ing]
safe and accurate methods to prepare and dispense med-
ications; and provid[ing] and apply[ing] health care in-
formation to promote optimal health care.”1 The National
Association of Boards of Pharmacy (NABP), which
administers the NAPLEX, offers the Pre-NAPLEX as
a preparatory tool for the NAPLEX. The purpose of the
Pre-NAPLEX is to simulate the experience of taking
the NAPLEX, allowing students to better understand the
NAPLEX testing process.2 The NABP further explains

that the Pre-NAPLEX is, “intended to provide you [the
pharmacy student] with information on your performance
in answering a subset of test questions similar to those you
will encounter on the NAPLEX under pre-testing condi-
tions.”2 A beneficial aspect of the Pre-NAPLEX is that it
incorporates questions that were previously included on
the NAPLEX.2 The Pre-NAPLEX also may be useful to
colleges and schools of pharmacy in identifying students
who need more rigorous preparation for the NAPLEX
prior to graduation. Yet, little published research exists
about the relationship between the Pre-NAPLEX and
NAPLEX.

Possible determinants ofNAPLEX performance have
been explored in prior studies but have largely focused on
pre-pharmacy and pharmacy school-related factors.3-6

Among various pre-pharmacy variables, McCall and col-
leagues found that a higher composite Pharmacy College
Admission Test (PCAT) score, higher pre-pharmacyGPA,
andyounger agewere predictors of betterNAPLEXscore.4

Shaya and colleagues, in a study of pre-pharmacy and
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pharmacy school factors that may predict NAPLEX per-
formance, found that cumulative pharmacy school GPA
and PCAT section scores (specifically, chemistry, read-
ing comprehension, and verbal ability) were associated
with higher NAPLEX scores.6 In a similar study, Allen
and Diaz noted that NAPLEX score was correlated with
undergraduate GPA, undergraduate math-science GPA,
cumulative pharmacy school GPA, on-time graduation,
and the number of unsatisfactory grades in pre-pharmacy
and PharmD courses.3 They also found that higher phar-
macy school GPA and no unsatisfactory pre-pharmacy
grades were better predictors of NAPLEX performance
in regression models.3

None of the aforementioned studies addressed the
possible effect of the Pre-NAPLEX on NAPLEX scores.
Given its potential value in assisting colleges of pharmacy
in targeting low-performing students for intervention
prior to NAPLEX testing, a more thorough understanding
is needed of the relationship between the NAPLEX and
Pre-NAPLEX. Therefore, the purpose of the study was to
address this gap in the literature and examine the relation-
ship between NAPLEX and Pre-NAPLEX scores among
pharmacy graduates, as well as determine the effect of
pre-pharmacy, pharmacy school, and demographic fac-
tors on NAPLEX performance.

METHODS
A retrospective review of records of Class of 2015

graduates at the University of Tennessee College of Phar-
macy (UTCOP) was performed, and all Class of 2015
graduates were eligible for inclusion. Prior to graduation,
students were asked to sign a release allowing NABP to
provide UTCOP with individual NAPLEX scores. Those
students who returned signed release forms consented to
participate in the study. The study was approved by the
University of Tennessee Health Science Center Institu-
tional Review Board.

The NAPLEX is a 185-item, computer-based exam
that uses adaptive technology to select an individual test-
taker’s questions.1 Scores on the NAPLEX range from
0 to 150, with higher scores indicating better perfor-
mance; 75 is considered the minimum passing score.7-9

Themajority of theClass of 2015 took theNAPLEX in the
summer of 2015, and scores were reported to UTCOP in
late January 2016.NAPLEX total scaled scoreswere used
in the analysis.

The Class of 2015 took the Pre-NAPLEX near the
end of the fall semester of their third year of pharmacy
school (late November 2013), as that was the end of their
didactic coursework. All students were required to take
the Pre-NAPLEX. The college purchased vouchers from
NABP that allowed students to each pay $45 for the $50

exam; the price has since increased to $65. Students were
allowed to take the Pre-NAPLEX on a personal computer
in the setting of their choosing by the college’s set dead-
line (for students who preferred to take the exam on cam-
pus, a 3-hour time slot was reserved in the college’s
computer labs). As this was not considered a formal or
official exam, no proctors were used to monitor adminis-
tration. Scores were collected from students by the col-
lege’s assessment coordinator. At the time of the Class of
2015’s testing, the web-based Pre-NAPLEX was a 50-
item, 70-minute exam. Since March 2014, it has been
revised to include 100 items, with a 140-minute testing
period.2,10,11 Similar to the NAPLEX, Pre-NAPLEX
scores range from0 to 150, and higher scores reflect better
performance.10

Other data were collected through a review of
UTCOP student records in fall 2015. Based on previous
NAPLEX studies, select pre-pharmacy and pharmacy
school factors were included as independent variables.3-6

The following data were collected: demographics in-
cluding gender and race/ethnicity (categorized as non-
Hispanic white, black/African-American, Asian, and
other); pre-pharmacy academic performance factors in-
cluding PCAT composite scores, PCAT section scores
(biology, chemistry, quantitative, reading comprehen-
sion, verbal), undergraduate overall GPA, undergraduate
science GPA, and achievement of an undergraduate de-
gree; and pharmacy school academic performance factors
including cumulative pharmacy school GPA (referred to
as “pharmacy GPA”), on-time graduation, and number of
unsatisfactory grades (none vs one or more D and/or
F grades).

Statistical analyseswere performed using IBMSPSS
Statistics 22.0 (Armonk, NY). Participant characteristics
were summarized by frequencies for categorical vari-
ables, and by means and standard deviations for continu-
ous variables. Coding of categorical variables was as
follows: gender, 05male and 15 female; race/ethnicity,
0 5 non-Hispanic white, 1 5 black/African-American,
2 5 Asian, and 3 5 other; having an undergraduate de-
gree, 05 no and 15 yes; on-time graduation, 05 no and
15 yes; and unsatisfactory grades, 05 no (none) and 15
yes (one or more). Analysis of variance (ANOVA) with
Bonferroni post-hoc tests was used to assess differences
in NAPLEX total scaled scores based on race/ethnicity,
and an independent samples t-test was used to assess dif-
ferences in NAPLEX scores based on gender, undergrad-
uate degree, on-time graduation, and unsatisfactory
grades. Pearson’s r correlation and point biserial correla-
tion were used to assess the strength of the relationships
between NAPLEX total scaled score, Pre-NAPLEX
score, gender, race/ethnicity, undergraduate degree,
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PCAT composite score, PCAT section scores, undergrad-
uate overall and science GPAs, pharmacy GPA, on-time
graduation, and unsatisfactory grades. Stepwise linear re-
gression was conducted to determine the significance of
Pre-NAPLEX score, demographics, pre-pharmacy fac-
tors, and pharmacy school factors as predictors of
NAPLEX total scaled score. To conduct the stepwise re-
gression analysis, variableswere entered into themodel in
one block.12,13 “Stepwise” was selected as the method of
linear regression analysis. Unlike the “Enter” method,
which forces all variables into the model, the “Stepwise”
method uses an automated process of entering and remov-
ing variables to find the “best fit” model.13,14 In this man-
ner, the stepwise regression analysis produces a final
model that includes only significant independent vari-
ables. The a priori significance level was .05.

RESULTS
Of 170 eligible graduates, 150 (88.2%) were in-

cluded. Fifteen were excluded because they did not sign
NAPLEX release forms, and five were excluded because
they had not yet taken the NAPLEX at the time of this

study. There were no significant differences between par-
ticipants and non-participants based on any of the inde-
pendent variables (Pre-NAPLEX score, gender, race/
ethnicity, pre-pharmacy factors, and pharmacy school
factors; Table 1). As noted in Table 1, the majority of
participantswere female (60.7%) and non-Hispanicwhite
(72.0%). Mean NAPLEX total scaled score was 104.7
(13.9), with scores ranging from 67 to 135. Mean Pre-
NAPLEX scorewas 68.6 (15.0), with scores ranging from
31 to 110.

In the Bonferroni post-hoc analysis of the ANOVA
for race/ethnicity, non-Hispanic white graduates had sig-
nificantly higher NAPLEX total scaled scores compared
to black/African-American graduates, 107.0 (13.2) vs
94.4 (15.0), respectively; p,.01. There were no other
statistically significant differences in NAPLEX total
scaled scores based on race/ethnicity in the post-hoc anal-
ysis. In an independent samples t-test, participants who
graduated on time had significantly higher NAPLEX total
scaled scores compared to those who did not: 105.6 (13.4)
vs 93.4 (15.0), respectively, p5.01. Independent samples
t-tests did not find statistically significant differences in

Table 1. Characteristics of the Class of 2015 (n5170) and Comparison of Participants (n5150) and Non-participants (n520)

Characteristics Total Class N (%) Participants n (%) Non-participants n (%) p value

Gender
Female 103 (60.6) 91 (60.7) 12 (60)
Male 67 (39.4) 59 (39.3) 8 (40) .95

Race/Ethnicity
Non-Hispanic White 122 (71.8) 108 (72.0) 14 (70)
Black/African American 18 (10.6) 17 (11.3) 1 (5)
Asian 23 (13.5) 18 (12.0) 5 (25)
Other 7 (4.1) 7 (4.7) 0 .28

Undergraduate Degree
Yes 155 (91.2) 137 (91.3) 18 (90)
No 15 (8.8) 13 (8.7) 2 (10) .84

On-time Graduation
Yes 155 (92.2) 139 (92.7) 16 (80)
No 15 (8.8) 11 (7.3) 4 (20) .06

At Least One Unsatisfactory Grade
Yes 17 (10) 13 (8.7) 4 (20)
No 153 (90) 137 (91.3) 16 (80) .11

Mean PCAT Composite (SD) 69.7 (16.5) 69.0 (16.5) 74.8 (13.8) .14
Mean PCAT Biology (SD) 72.5 (18.9) 72.1 (19.3) 76.4 (15.8) .35
Mean PCAT Chemistry (SD) 65.6 (20.2) 64.9 (20.2) 71.2 (19.3) .20
Mean PCAT Quantitative (SD) 55.9 (20.9) 56.4 (20.3) 52.0 (25.7) .48
Mean PCAT Reading (SD) 59.8 (23.0) 59.6 (23.4) 61.3 (20.1) .75
Mean PCAT Verbal (SD) 68.8 (22.1) 68.0 (22.4) 75.1 (18.4) .19
Mean Undergraduate GPA (SD) 3.49 (.33) 3.50 (.33) 3.48 (.37) .80
Mean Undergraduate Science GPA (SD) 3.36 (.41) 3.37 (.41) 3.34 (.43) .77
Mean Cumulative Pharmacy School GPA (SD) 3.41 (.30) 3.42 (.30) 3.33 (.33) .18
Mean Pre-NAPLEX Score (SD) 69.0 (14.5) 68.6 (15.0) 72.2 (8.6) .12
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NAPLEX total scaled scores based on gender: males
104.9 (13.9) vs females 104.6 (13.9), p5.88; having an
undergraduate degree: yes 104.7 (14.0) vs no 104.8
(13.4), p5.99; or having unsatisfactory grades: yes (one
or more) 99.3 (15.9) vs no [none] 105.2 (13.6), p5.14.

NAPLEX total scaled score was significantly corre-
lated with Pre-NAPLEX score, race/ethnicity, PCAT
composite score, PCAT section scores, undergraduate
GPA, undergraduate science GPA, pharmacy GPA, and
on-time graduation (p,.05). The correlations are dis-
played in Table 2, which also presents the correlation
matrix of the independent variables.

In the stepwise regression analysis, pharmacy GPA
and Pre-NAPLEX score were significant and included in
the final model (Table 3), accounting for approximately
44.4% (adjusted R25 .444; p,.01) of the variance. Phar-
macy GPA accounted for the largest percentage of vari-
ance in the regression model (40.3%), and Pre-NAPLEX
score accounted for the remaining 4.1%. The regression
model was as follows:

NAPLEX total scaled score5 3.5141 25.479 (phar-
macy GPA)1 .205 (Pre-NAPLEX score).

As tolerance was greater than .1 and Variance Infla-
tionFactor (VIF)was less than 10,15multicollinearitywas
not an issue in the final model (Table 3). Other assump-
tions of multiple linear regression also were met. Table 4
provides a summary of the variables that were excluded
from the final regression model.

DISCUSSION
Although the Pre-NAPLEX is designed to resemble

the NAPLEX testing experience,2 a dearth of information
exists concerning the relationship between the Pre-
NAPLEX and NAPLEX. This study attempted to address
the gap through examination of the association between
NAPLEX and Pre-NAPLEX scores, as well as other fac-
tors that may affect the NAPLEX score, such as demo-
graphics and pre-pharmacy and pharmacy school
academic performance factors. We found that NAPLEX
total scaled score was correlated with multiple factors,
including Pre-NAPLEX score, race/ethnicity, PCAT
composite score, PCAT section scores (biology, chemis-
try, quantitative, reading comprehension, and verbal), un-
dergraduate GPA, undergraduate science GPA, on-time
graduation, and pharmacy GPA. However, in the final
regressionmodel, only pharmacyGPA and Pre-NAPLEX
scorewere included as predictors ofNAPLEX total scaled
score. This finding is consistent with Allen and Diaz, who
also found that pharmacy GPAwas a predictor of success
on the NAPLEX.3 In fact, pharmacy GPA was the stron-
gest predictor of NAPLEX performance in the analysis,
explaining approximately 40% of the variance in

NAPLEX total scaled scores. This is unsurprising given
that the purpose of the NAPLEX is to assess pharmacy
practice knowledge acquired by an individual throughout
pharmacy school.

Although explaining only 4% of the variance in
NAPLEX total scaled scores, the inclusion of the Pre-
NAPLEX in the regression model supports it has at least
some utility in NAPLEX preparation. As noted by Peak
and colleagues, pharmacy school graduates consider the
Pre-NAPLEX one of the most useful licensure examina-
tion study tools available.16 Students may use the Pre-
NAPLEX to gain a better understanding of the structure
of the NAPLEX. As suggested by Chisholm-Burns and
colleagues, colleges of pharmacy also may use the Pre-
NAPLEX in combination with other performance indica-
tors, such as pharmacy GPA, to identify low-performing
students who may need academic intervention such
as intensive content review in preparation for the
NAPLEX.10

Recent changes in accreditation standards (ie, Stan-
dards 2016) require colleges of pharmacy to administer
the Pharmacy Curriculum Outcomes Assessment (PCOA)
to all students prior to beginning experiential education.
This PCOA requirement may bring into question the
need for the Pre-NAPLEX, although the two exams
differ in intent, scope, delivery, and reporting. The
PCOA is intended to provide evidence of student prog-
ress and growth throughout the curriculum, and is
an indicator that students are ready to proceed to Ad-
vanced Pharmacy Practice Experiences (APPEs).17

PCOA post-test reports are extensive, providing data on
four major content areas and allowing students to more
precisely identify areas in need of improvement, whereas
the primary purpose of the Pre-NAPLEX is to simulate
the NAPLEX testing experience. In sum, while PCOA is
a comprehensive exam that may benefit student learning
overall, the Pre-NAPLEX is more aligned to the NAPLEX
testing experience. Future studies of the NAPLEX should
consider the effects of the both the Pre-NAPLEX and
the PCOA.

Significant differences in NAPLEX total scaled
scores were found based on on-time graduation in the
independent samples t-test analysis, but this variable
was not included in the final regression model. We con-
sider a possible explanation as to why on-time graduation
did not reach significance in the regression analysis. Par-
ticipants who graduated on time had significantly higher
NAPLEX total scaled scores than those who did not grad-
uate on time. This is a logical association: Students who
perform well academically (and therefore may be more
likely to do well on the NAPLEX) generally graduate on
time. On the other hand, students who have poorer
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academic performance (and therefore may be less likely
to do well on the NAPLEX) may repeat pharmacy school
coursework, which can result in not graduating on time.
However, factors unrelated to academic performance

such as a medical leave of absence also may play a role
when a student does not graduate on time. Given this, it is
reasonable that a more direct measure of academic per-
formance, pharmacy GPA – which is calculated based on

Table 2. Correlations of NAPLEX Total Scaled Scores, Pre-NAPLEX Scores, Pre-Pharmacy Factors, Pharmacy School Factors,
and Demographics of the Class of 2015 (n5150)

NAPLEX 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1-Gendera

Point biserial r -.01 -.04 -.07 -.02 .15 -.12 .06 -.01 .20 .15 .04 .18 -.07 .00 -.14
p value .88 .62 .43 .86 .07 .16 .50 .89 .02 .07 .60 .03 .40 .97 .08

2 Race/ ethnicityb

Point biserial r -.27 -.24 -.11 .01 -.05 -.14 -.36 -.09 -.04 .09 -.27 -.07 -.02 -.40
p value ,.01 ,.01 .17 .87 .51 .08 ,.01 .27 .59 .29 ,.01 .39 .84 ,.01

3-PCAT Composite Score
Pearson r .36 .71 .52 .57 .67 .75 .14 .06 .16 .32 .05 -.12 .32
p value ,.01 ,.01 ,.01 ,.01 ,.01 ,.01 .10 .47 .04 ,.01 .52 .14 ,.01

4-PCAT Biology
Pearson r .16 .36 .30 .40 .48 .08 .09 .23 .18 -.02 -.03 .17
p value .05 ,.01 ,.01 ,.01 ,.01 .32 .29 .01 .03 .85 .71 .04

5-PCAT Chemistry
Pearson r .30 .45 .07 .14 .25 .24 .09 .31 .17 -.21 .07
p value ,.01 ,.01 .42 .09 ,.01 ,.01 .28 ,.01 .04 .01 .41

6-PCAT Quantitative
Pearson r .28 .28 .29 .16 .09 .11 .32 .14 -.17 .17
p value ,.01 ,.01 ,.01 .05 .27 .17 ,.01 .10 .04 .04

7-PCAT Reading Comprehension
Pearson r .20 .53 .03 -.01 .13 .18 -.01 .06 .21
p value .02 ,.01 .77 .88 .12 .02 .86 .49 .01

8-PCAT Verbal
Pearson r .20 -.10 -.15 .12 .13 -.10 .09 .30
p value .01 .25 .07 .16 .12 .25 .30 ,.01

9-Undergraduate GPA
Pearson r .42 .91 -.11 .53 .19 -.23 .12
p value ,.01 ,.01 .19 ,.01 .02 .01 .15

10-Undergraduate Science GPA
Pearson r .33 -.09 .48 .16 -.20 .08
p value ,.01 .30 ,.01 .05 .01 .34

11-Undergraduate degreea

Point biserial r -.00 -.00 -.09 .10 .04
p value .99 .97 .29 .25 .62

12-Pharmacy GPA
Pearson r .66 .35 .35 .39
p value ,.01 ,.01 ,.01 ,.01

13-On-time Graduationa

Point biserial r .23 -.28 -.07
p value ,.01 ,.01 .39

14-Unsatisfactory Gradesa

Point biserial r -.12 .04
p value .14 .64

15-Pre-NAPLEX
Pearson r .45
p value ,.01

aSee coding of variables defined in the Methods
bFor the purposes of the correlational analysis, race/ethnicity was dichotomized as 05non-Hispanic white, 15other
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course grades throughout pharmacy school, including re-
peated courses – was included in the regression model,
while on-time graduation was not.

Significant differences in NAPLEX total scaled
scores based on race/ethnicity also were noted in the
independent samples t-test analysis, indicating that non-
Hispanic white students had higher scores than black/
African-American students. This is consistent with
Chisholm-Burns and colleagues, who found race-based
differences in Pre-NAPLEX scores, with white students
scoring significantly higher than minority students.10

However, the exclusion of race/ethnicity from the final
regression model would seem to support that other fac-
tors, pharmacy GPA in particular, are more relevant to
NAPLEX outcome. Previous research offers little clarity
on this subject, as prior studies have not examined race/
ethnicity-based differences in NAPLEX performance.
Research has revealed that minority groups tend to score
lower on a range of standardized tests (eg, Medical Col-
lege Admission Test, Law School Admission Test) and
licensure exams in fields such as nursing.18-26 Yet, a syn-
thesis of meta-analyses of graduate and professional
school standardized entrance exams found no bias against
minority groups.27 Therefore, additional research is
needed to better understandwhat role, if any, racial/ethnic
bias plays in NAPLEX outcomes.

There are limitations to this study. As this was a ret-
rospective study based on a student records review, cau-
sality cannot be established. Additionally, this study was
conducted among students at only one college of phar-
macy, which may limit the generalizability of the results.
However, characteristics of the UTCOPClass of 2015 are
similar to the national pharmacy graduate population for
2015, suggesting the results may be applicable on a larger
scale. Further, the uniqueness of the study may serve as
a catalyst for other colleges to examine factors associated
with NAPLEX performance.28,29

A notable caveat of the study is that the NAPLEX
was undergoing revision in 2016. Although our findings
demonstrate Pre-NAPLEX performance is a predictor of
NAPLEX performance, this relationship may be affected
by the revision. Future studies should assess the associa-
tion between the Pre-NAPLEX and revised NAPLEX.
Suchongoingassessment is critical, because apreparatory
exam such as the Pre-NAPLEX is only of benefit so long
as it remains a true reflection of the actual examination.

CONCLUSION
The findings of this study provide evidence that, al-

though pharmacy GPA is the most critical determinant,
the Pre-NAPLEX score is also a significant predictor of
NAPLEX total scaled score. Future studies should

Table 4. Summary of Variables Excluded in the Stepwise Regression Analysis

Beta In t p value Partial correlations Tolerance VIF

On-time Graduation .04 .59 .56 .05 .83 1.20
Gender -.09 -1.44 .15 -.12 .91 1.10
Race/ethnicity -.19 -.28 .78 -.02 .85 1.17
Undergraduate degree -.01 -.10 .92 -.01 1.0 1.00
Undergraduate GPA .12 1.70 .09 .14 .72 1.39
Undergraduate science GPA .07 1.01 .32 .08 .74 1.35
PCAT Verbal .06 .95 .34 .08 .91 1.10
PCAT Biology .03 .54 .59 .05 .96 1.05
PCAT Reading .05 .78 .44 .07 .94 1.06
PCAT Quantitative .08 1.18 .24 .10 .90 1.12
PCAT Chemistry .12 1.91 .06 .16 .90 1.11
PCAT Composite .12 1.80 .07 .15 .88 1.14
Unsatisfactory Grades .10 1.51 .13 .13 .86 1.17

VIF5variance inflation factor

Table 3. Stepwise Regression Analysis Model Summary

Model B
Standard
Error Beta t

Zero-order
correlations

Partial
correlations

Part
correlations Tolerance VIF

Constant 3.514 9.73 .36
Pharmacy GPA 25.479 3.04 .56 8.39 .64 .57 .52 0.87 1.16
Pre-NAPLEX score .205 .06 .23 3.42 .43 .27 .21 0.87 1.16

VIF5variance inflation factor
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continue to assess the relationship between the NAPLEX
and Pre-NAPLEX, including exploring the utility of the
Pre-NAPLEX in identifying students who need greater
support in preparing for the NAPLEX.

REFERENCES
1. National Association of Boards of Pharmacy. NAPLEX. http://
www.nabp.net/programs/examination/naplex. Accessed February 17,
2016.
2. National Association of Boards of Pharmacy. Pre-NAPLEX.
http://www.nabp.net/programs/examination/pre-naplex. Accessed
February 17, 2016.
3. Allen RE, Diaz C Jr. Use of preadmission criteria and performance
in the Doctor of Pharmacy program to predict success on the North
American Pharmacists Licensure Examination. Am J Pharm Educ.
2013;77(9):Article 193.
4. McCall KL, MacLaughlin EJ, Fike DS, Ruiz B. Preadmission
predictors of PharmD graduates’ performance on the NAPLEX. Am J
Pharm Educ. 2007;71(1):Article 5.
5. Madden MM, Etzler FM, Schweiger T, Bell HS. The impact of
pharmacy students’ remediation status on NAPLEX. Am J Pharm
Educ. 2012;76(10):Article 191.
6. Shaya FT, Chirikov V, Lebovitz L, et al. Admission and other data
as NAPLEX and MJPE performance determinants. http://archive.
hshsl.umaryland.edu/handle/10713/4216. Accessed February 17, 2016.
7. Kaplan Medical. The NAPLEX at a glance. http://www.kaptest.
com/medical-prep/naplex/about-the-naplex. Accessed February 17,
2016.
8. National Association of Boards of Pharmacy. NAPLEX andMJPE
score results. http://www.nabp.net/programs/examination/naplex/
naplex-and-mpje-score-results/. Accessed February 17, 2016.
9. Osborne D. What is the NAPLEX? https://www.noodle.com/
articles/what-is-the-naplex. Accessed February 17, 2016.
10. Chisholm-Burns M, Spivey CA, Phelps S, McDonough S, Byrd
D. Evaluation of student factors associated with pre-NAPLEX scores.
Am J Pharm Educ. 2014;78(10):Article 181.
11. National Association of Boards of Pharmacy. Pre-NAPLEX to
offer additional questions. https://www.nabp.net/news/pre-naplex-to-
offer-additional-questions. Accessed February 17, 2016.
12. Statistics Solutions. The multiple linear regression analysis in
SPSS. http://www.statisticssolutions.com/the-multiple-linear-
regression-analysis-in-spss/. Accessed April 13, 2016.
13. Stepwise linear regression. School of Geography, University of
Leeds. http://www.geog.leeds.ac.uk/courses/other/statistics/spss/
stepwise/. Accessed April 13, 2016.
14. Nau R. Stepwise and all-possible-regressions. http://people.duke.
edu/;rnau/regstep.htm. Accessed April 13, 2016.
15. Statistical analysis: a guide on dissertation and thesis statistics in
SPSS. https://www.statisticssolutions.com/spss-manual/. Accessed
April 14, 2016.

16. Peak AS, Sheehan AH, Arnett S. Perceived utility of pharmacy

licensure preparatory tools. Am J Pharm Educ. 2006;70(2):Article 25.
17. National Association of Boards of Pharmacy. PCOA for schools.

http://www.nabp.net/programs/assessment/pcoa/pcoa-for-schools.

Accessed April 18, 2016.
18. Jencks C, Phillips M. The black-white test score gap: why it

persists and what can be done. The Brookings Institution. 1998.

http://www.brookings.edu/research/articles/1998/03/spring-

education-jencks. Accessed February 5, 2014.
19. The widening racial scoring gap on standardized tests for

admission to graduate school. J Blacks Higher Educ. 2006. http://

www.jbhe.com/news_views/51_graduate_admissions_test.html.

Accessed February 5, 2014.
20. Mathison S. The accumulation of disadvantage: the role of

educational testing in the school career of minority children.

Workplace 2003;10:32-43.
21. David D, Dorsey K, Franks RD, Sackett PR, Searcy CA, Zhao

X. Do racial and ethnic differences in performance in the MCAT

exam reflect test bias? Acad Med. 2013;88(5):593-602.
22. Jan T. Minority scores lag on teaching test. Panel to study failure

rate, bias complaints. http://www.boston.com/news/local/articles/

2007/08/19/minority_scores_lag_on_teaching_test/?page5full.

Accessed February 5, 2014.
23. Tyler L. Toward increasing teacher diversity: targeting support

and intervention for teacher licensure candidates. Educational

Testing Service. http://www.ets.org/s/education_topics/

teaching_quality/pdf/support_intervention_teacher_licensure.pdf.

Accessed February 5, 2014.
24. Sayles S, Shelton D, Powell H. Predictors of success in nursing

education. ABNF J. 2003;14(6):116-120.
25. Haas RE, Nugent KE, Rule RA. The use of discriminant function

analysis to predict student success on the NCLEX-RN. J Nurs Educ.

2004;43(10):440-446.
26. Crow CS, Handley M, Morrison RS, Shelton MM. Requirements

and interventions used by BSN programs to promote and predict

NCLEX-RN success: a national study. J Prof Nurs. 2004;20(3):174-

186.
27. Kuncel NR, Hezlett SA. Standardized tests predict graduate

students’ success. Science. 2007;315:1080-1081.
28. American Association of Colleges of Pharmacy. Graduating

student survey. 2015 national summary report. www.aacp.org/

resources/research/institutionalresearch/Documents/2015%

20Graduating%20Student%20Survey_Final%20Summary%

20Report_All%20schools_for%20web.pdf. Accessed February 17,

2016.
29. American Association of Colleges of Pharmacy. Pharmacy

education: student pharmacist Q&A. http://www.aacp.org/resources/

research/institutionalresearch/Documents/Student%20Pharmacist%

20QA-flyer.pdf. Accessed February 17, 2016.

American Journal of Pharmaceutical Education 2017; 81 (5) Article 86.

7

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

7 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.nabp.net/programs/examination/naplex
http://www.nabp.net/programs/examination/naplex
http://www.nabp.net/programs/examination/pre-naplex
http://archive.hshsl.umaryland.edu/handle/10713/4216
http://archive.hshsl.umaryland.edu/handle/10713/4216
http://www.kaptest.com/medical-prep/naplex/about-the-naplex
http://www.kaptest.com/medical-prep/naplex/about-the-naplex
http://www.nabp.net/programs/examination/naplex/naplex-and-mpje-score-results/
http://www.nabp.net/programs/examination/naplex/naplex-and-mpje-score-results/
https://www.noodle.com/articles/what-is-the-naplex
https://www.noodle.com/articles/what-is-the-naplex
https://www.nabp.net/news/pre-naplex-to-offer-additional-questions
https://www.nabp.net/news/pre-naplex-to-offer-additional-questions
http://www.statisticssolutions.com/the-multiple-linear-regression-analysis-in-spss/
http://www.statisticssolutions.com/the-multiple-linear-regression-analysis-in-spss/
http://www.geog.leeds.ac.uk/courses/other/statistics/spss/stepwise/
http://www.geog.leeds.ac.uk/courses/other/statistics/spss/stepwise/
http://people.duke.edu/%7Ernau/regstep.htm
http://people.duke.edu/%7Ernau/regstep.htm
http://people.duke.edu/%7Ernau/regstep.htm
https://www.statisticssolutions.com/spss-manual/
http://www.nabp.net/programs/assessment/pcoa/pcoa-for-schools
http://www.brookings.edu/research/articles/1998/03/spring-education-jencks
http://www.brookings.edu/research/articles/1998/03/spring-education-jencks
http://www.jbhe.com/news_views/51_graduate_admissions_test.html
http://www.jbhe.com/news_views/51_graduate_admissions_test.html
http://www.boston.com/news/local/articles/2007/08/19/minority_scores_lag_on_teaching_test/?page=full
http://www.boston.com/news/local/articles/2007/08/19/minority_scores_lag_on_teaching_test/?page=full
http://www.boston.com/news/local/articles/2007/08/19/minority_scores_lag_on_teaching_test/?page=full
http://www.ets.org/s/education_topics/teaching_quality/pdf/support_intervention_teacher_licensure.pdf
http://www.ets.org/s/education_topics/teaching_quality/pdf/support_intervention_teacher_licensure.pdf
http://www.aacp.org/resources/research/institutionalresearch/Documents/2015%20Graduating%20Student%20Survey_Final%20Summary%20Report_All%20schools_for%20web.pdf
http://www.aacp.org/resources/research/institutionalresearch/Documents/2015%20Graduating%20Student%20Survey_Final%20Summary%20Report_All%20schools_for%20web.pdf
http://www.aacp.org/resources/research/institutionalresearch/Documents/2015%20Graduating%20Student%20Survey_Final%20Summary%20Report_All%20schools_for%20web.pdf
http://www.aacp.org/resources/research/institutionalresearch/Documents/2015%20Graduating%20Student%20Survey_Final%20Summary%20Report_All%20schools_for%20web.pdf
http://www.aacp.org/resources/research/institutionalresearch/Documents/Student%20Pharmacist%20QA-flyer.pdf
http://www.aacp.org/resources/research/institutionalresearch/Documents/Student%20Pharmacist%20QA-flyer.pdf
http://www.aacp.org/resources/research/institutionalresearch/Documents/Student%20Pharmacist%20QA-flyer.pdf
http://www.ajpe.org

