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Objective. To examine the extent of financial and faculty resources dedicated to preparing students for
NAPLEX and PCOA examinations, and how these investments compare with NAPLEX pass rates.
Methods. A 23-item survey was administered to assessment professionals in U.S. colleges and schools
of pharmacy (C/SOPs). Institutions were compared by type, age, and student cohort size. Institutional
differences were explored according to the costs and types of NAPLEX and PCOA preparation pro-
vided, if any, and mean NAPLEX pass rates.
Results. Of 134 C/SOPs that received the survey invitation, 91 responded. Nearly 80% of these
respondents reported providing some form of NAPLEX preparation. Significantly higher 2015 mean
NAPLEX pass rates were found in public institutions, schools that do not provide NAPLEX prep, and
schools spending less than $10,000 annually on NAPLEX prep. Only 18 schools reported providing
PCOA preparation.
Conclusion. Investment in NAPLEX and PCOA preparation resources vary widely across C/SOPs but
may increase in the next few years, due to dropping NAPLEX pass rates and depending upon how
PCOA data are used.
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Introduction
A standardized national examination is common

amongmost health care professions in order for graduates
to enter practice. All doctor of pharmacy (PharmD) grad-
uates are required to take the North American Pharmacist
Licensure Examination (NAPLEX),1 which was devel-
oped by the National Association of Boards of Pharmacy
(NABP) as part of the state licensure process. The stated
objectives of the NAPLEX are to evaluate whether stu-
dents are able to identify practice standards for safe and
effective pharmacotherapy, optimize therapeutic out-
comes in patients, identify and determine safe and accu-
rate methods to prepare and dispense medications, and
provide and apply health care information to promote
optimal health care. The NAPLEX has been used for

decades as a valid measure of minimum competence
for the practice of pharmacy, although Newton and col-
leagues cautioned that the “NAPLEX is not and cannot
be validated to solely assess the vast and variable quan-
tity of instruction provided in pharmacy education pro-
grams that prepare pharmacists for lifelong careers of
learning.”2

Performance on licensing exams is of concern to both
students and colleges/schools of pharmacy (C/SOPs). A
PharmD graduate needs a minimum scaled score of 75
(range 0-150) to pass the NAPLEX. Candidates who fail
the NAPLEXmust wait 45 days to try again, with a max-
imum of three attempts in a 12-month period allowed.3 A
study of nursing graduates found that failure to pass a li-
censing exam can cause the graduate to suffer delayed
employment, loss of income, and harm to self-esteem.4

C/SOPs are also concerned about their graduates’ perfor-
mance on licensing exams because a high pass rate is
perceived as an indicator of the quality and effectiveness
of the school’s PharmDcurriculum.Three years ofC/SOP
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NAPLEX pass rates are publicly available on the NABP
website.5 The Accreditation Council for Pharmacy Edu-
cation (ACPE) annually monitors program data for neg-
ative trends or changes in outcomes, and cautionary
letters are sent to C/SOPs with NAPLEX pass rates and/
or mean scaled scores for first-time candidates below two
standard deviations from the national averages.6 ACPE
also requires NAPLEX pass rates to be publicly disclosed
on school websites. The public disclosure data may influ-
ence future applicants regarding school choice, and poor
NAPLEX pass rates could have a negative impact on
student recruitment.

NABP developed another standardized examination
product, the Pharmacy Curriculum Outcomes Assess-
ment (PCOA) and first launched it in April 2008 for use
by C/SOPs in evaluating their PharmD curricula.7 ACPE
now requires all C/SOPs to provide the annual PCOA
performance of students nearing the end of their didactic
curriculum. Although the large majority of C/SOPs were
not using the PCOA prior to the 2016 mandate,8 ACPE
asserts in Standards 2016, Guidance 24g that the PCOA
“provides a valid and reliable assessment of student com-
petence in the four broad science domains of the didactic
curriculum.”9 The PCOA is not currently included in
ACPE’s annual program data monitoring or public dis-
closure requirement and there is no mandated national
passing score. However, given that Standards 2016 re-
quire C/SOPs to report annual PCOA performance along
with other indicators such asNAPLEXpass rate andmean
scaled scores, progression rates, and attrition rates, one
must wonder if the PCOA will eventually become phar-
macy’s version of the USMedical Licensing ExamStep 1
(USMLE Step 1).10

Given the high-stakes nature of licensure exams, both
students and schools have been willing to invest time and
money in amultitude of preparation products and activities
such as books, commercial review courses, websites, and
internally developed programs.11-15 Most of the existing
literature regarding use of preparation products and activ-
ities for licensure exams comes from health disciplines
other than pharmacy, including medicine and dentistry.
Studies in the medical literature have found conflicting
results on whether students who participate in commercial
preparation courses score significantly higher on licensing
exams than their counterparts. An early study by Scott and
colleagues16 conducted in 1979 found that students who
participated in a commercial test preparation course scored
significantly higher on the USMLE Step 1 than students
who did not participate in the course. However, more re-
cent studies have not reached similar conclusions.

In 2000, Thadani and colleagues conducted a survey
on how medical students prepared for the USMLE Step 1

examination and investigated the relationship between
preparation and test scores. Ninety-eight percent of the
1650 respondents had used a commercial preparation pro-
gram. Other preparations included lecture notes (39%),
note-taking services (6%), textbooks (44%), course syl-
labi (21%), school preparation materials (25%), and
group studying (25%). Preparations that significantly cor-
related with better performance were use of the USMLE
general instructions book, textbooks, course syllabi, and
studymaterials provided by the school.15Werner andBull
found that students who participated in a 3-4 week live
commercial coaching course did not achieve higher
scores on the USMLE Step 1 than those who studied on
their own.17 In 2004 Zhang and colleagues found that
student performance on the USMLE Step 1 is related to
academic performance in medical school and not the type
of preparation methods.18

Medical schools have tried other methods of prepara-
tion besides commercial products to help their students pre-
pare for the USMLE Step 1. In 2010, one medical school
developed an optional student-led review course.11 Their
study found that students who participated in the review
course had a higher average score on the USMLE Step 1
than those who did not attend the review. Those who
attended also felt the coursewas a valuable use of their time.

Other studies have surveyed medical students to ex-
plore relationships between particular study habits and
higher USMLE Step 1 examination scores. A 2014 study
found the only predictor of Step 1 scores was the Concen-
tration score on the Learning and Study Strategy Inven-
tory.19 A 2015 study found that medical students who
studied 8-11 hours per day had higher USMLE Step 1
scores but that studying longer than 11 hours per day
added no further benefit.20 Other behaviors that led to
higher scores included studying for ,40 days and com-
pleting.2000 practice questions. Behaviors that did not
lead to higher scores were studying in groups, spending
a majority of study time on practice questions, or taking
longer than 40 days to prepare for the exam.

A longitudinal study (1996-2003) at a college of
dentistry found that an internally constructed mock board
exam on performance and clinical productivity correlated
with passage of the Florida Dental Licensure Exam.21 In
2009, Hawley and colleagues found no correlation be-
tween the National Board Dental Examination (NBDE)
Part I scores and various types of study aids, although they
did find a weak correlation between NBDE Part 1 score
and the number of hours studied per week (but not the
number of months).13 They also found a significant re-
lationship between NBDE Part 1 score and the length of
dedicated curricular “release” time for students to study
for the exam.
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In pharmacy education there is limited literature on
how C/SOPs prepare their students for the NAPLEX and
PCOA examinations. A 2004 study reviewed NAPLEX
preparation tools that were most commonly used by grad-
uates of two Indiana pharmacy schools and surveyed
graduates regarding which tools they felt were most valu-
able.22 Respondents (N560) reported the most com-
monly used tools were a law review conducted by
Purdue University and three commercial preparation
products. Students felt these products were all valuable
and were representative of the content of the licensure
exam, however, none of the tools were found to be asso-
ciated with a higher examination pass rate.

In 2014 a college of pharmacy studied an elective
activity in which 38 third-year PharmD students (3-year
program) generated and presented posters on pharmaco-
therapeutic topics to their peers.14 Studentswhoparticipated
in the activity performed better on both a commercial re-
view book’s practice examination and the NAPLEX. In-
vestigators found that scores on the commercial practice
examination predicted 34% of the variance seen in the
students’ NAPLEX scores. Furthermore, students per-
ceived that the activity assisted them in their NAPLEX
preparation. However, the small sample size may limit
the predictive value of this study. There may also have
been self-selection bias as academically stronger and/or
residency-seeking students may have had greater motiva-
tion to participate in the poster presentations.

The literature on the PCOA is also limited, likely due
to the lack of guidance on its use from ACPE prior to its
required use by all C/SOPs in the 2016 standards. Scott
and colleagues studied the relationship between GPA and
PCOA scale score among P1, P2, and P3 students at one
C/SOP from 2008-2010 and noted a positive correlation,
which suggests that students who test well in courses can
also succeed on comprehensive examinations.23 The au-
thors raised salient points that minimal national partici-
pation in the PCOA limited the conclusions that can
be drawn by comparing school results to the reference
sample. Moreover, without either incentives or conse-
quences, studentsmay lackmotivation to do their best on
the exam which skews both their performance and the
school results.

In 2015, Gortney and colleagues surveyed C/SOPs
that have used or are using the PCOA.8 Forty-one of the 52
(79%) respondents reported using it for programmatic
assessment and benchmarking, and nearly 90% were us-
ing PCOA with no or low stakes for students. Schools
reported encouraging student performance by conveying
(“messaging”) that their PCOA performance is reflective
of program quality and effectiveness, and providing the
PCOA results to student advisors. Use of the PCOA for

evidence-based curricular improvement continues to be
unclear at best.

C/SOPsmay dedicate substantial financial resources
and faculty time to prepare students to pass the NAPLEX
upon graduation. With the recent mandate from ACPE
requiring use of the PCOA, some may be delivering
PCOA preparation as well. The objectives of this study
were to examine the extent of financial and faculty re-
sources dedicated to preparing students for NAPLEX and
PCOA examinations, and to explore how these invest-
ments compare with NAPLEX pass rates.

METHODS
A survey was designed and administered to assess-

ment professionals inUScolleges and schools of pharmacy
(C/SOPs). The survey contained 23 items structured as
follows: items 1-10 pertained to NAPLEX review, 11-19
to PCOA review, and 20-23 to C/SOP characteristics. For
the NAPLEX section, item 1 asked whether or not the re-
spondent’s C/SOP provided any form of NAPLEX review.
Thosewho answered yeswere directed to items 2-9, which
asked what type(s) of NAPLEX review was provided,
whether student participation was required, the approxi-
mate cost of all resources used, and the respondent’s ob-
servations ofwhy theC/SOPchose to doa reviewaswell as
faculty and student perceptions regarding the effectiveness
of each resource. Those who answered nowere directed to
item 10 (items 2-9 were bypassed), which asked why their
institutions did not provide studentswithNAPLEXreview.

Similarly, the second block of items, which addressed
the PCOA, began by asking the respondent whether or
not his or her C/SOP provided PCOA preparation (item
11). Those who answered yeswere asked what type(s) of
PCOA review were used, their total annual cost, and the
respondent’s observations of faculty and student percep-
tions of their effectiveness (items 12-18). Respondents
whose institutions did not provide PCOA preparation
bypassed items 12-18 and were asked why their C/SOPs
chose not to provide PCOA review (item 19). Lastly,
items 20-23 were intended to gather basic demographic
information about the C/SOP: PharmD program length,
number of faculty, committees or individuals responsi-
ble for NAPLEX and PCOA review, and name of the
institution. The Virginia Commonwealth University In-
stitutional ReviewBoard approved this study. Data from
the perception questions (items 7-8 and 18-19) were not
reported due to concerns over validity and reliability.

The target population for the study was faculty and/
or staff who were primarily responsible for assessment
within a U.S. C/SOP at the time of the survey. A list of
prospective participants and their contact information
was compiled from theAmericanAssociation of Colleges
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of Pharmacy (AACP) Roster of Faculty and Professional
Staff.24 Individuals whose records indicated responsibil-
ity for assessment were initially included in our list. Each
individual’s name, title, institution, and contact informa-
tion was then verified and updated using his or her
C/SOP’s website. Where possible, an individual who
had left his or her institution was replaced with another
individual from that C/SOP whose title or job description
suggested responsibilities in assessment. In some cases,
multiple faculty and staff were included for the same
C/SOP in order to increase the likelihood of receiving
a response from that institution. In total, the survey was
administered to 147 individuals from 134 C/SOPs.

The survey was administered electronically using
Qualtrics (Provo, UT). An email invitation containing
a link to the consent form and survey instrument was sent
to each participant in January 2016. Each respondent’s
participation was tracked in Qualtrics to target reminders
to non-respondents and later combine institutional data
with survey data. Two automated email reminders were
sent to non-respondents approximately 2 and 4 weeks
following the initial survey invitation. Those who still
had not responded within 6 weeks of the original invita-
tion were contacted directly by the principal or a co-
investigator to provide one final reminder before the
survey closed in March.

Once compiled, survey data were downloaded from
Qualtrics into Microsoft Excel 2013 v. 15.0 (Redmond,
WA) for analysis. As a first step, institutions having more
than one respondent were identified. Five institutions had
two respondents each, so the more complete response for
that C/SOP was retained while the second was removed
from the dataset. Second, institutional data for the C/SOP
age, 2015 NAPLEX pass rates and size of first-time can-
didate cohort, and accreditation status were compiled
from web sources including the National Association of
Boards of Pharmacy, American Association of Colleges
of Pharmacy, and theAccreditationCouncil for Pharmacy
Education and then merged with the survey dataset.5,25,26

A series of dummy variables were created to allow for
comparisons between different types of C/SOPs. These
included: institutional type (privateorpublic);C/SOPfound-
ing date (“recent”5post-1995 or “legacy”5pre-1995);
NAPLEX review provided; live NAPLEX review pro-
vided; PharmD cohort size (, 100 or$ 100); annual cost
of the NAPLEX review (, $10,000 or $ $10,000),
and PCOA review provided. Medians were used for the
cohort size and NAPLEX review cost dummy variables
to create two groups of approximately equal size. The de-
cision was made to create a dummy variable for NAPLEX
review cost, originally set on an ordinal scale, so that group
differences in NAPLEX pass rates could be examined in

a similar manner to the other demographic variables (ie,
public versus private). Enrollment data were not available
through AACP for two of the 91 institutions; NAPLEX
pass rates were not available for five of the 91 institutions
because these PharmD programs had not graduated stu-
dents as of 2015. The final dataset was uploaded to SPSS
v.21 for analysis.

Descriptive statistics were prepared for all variables
in the dataset.Median costs of NAPLEX and PCOAprep-
aration were compared between different groups of in-
stitutions on the basis of institutional type, size, and
age. Mann-Whitney tests were used to determine whether
any differences in NAPLEX cost between these groups
reached statistical significance. PCOA cost data was not
analyzed due to small sample size. Finally, comparisons
were made between groups of institutions and mean
NAPLEX pass rates on the basis of program size, type,
age, and whether any NAPLEX preparation was pro-
vided, whether live NAPLEX review was provided, and
the cost ofNAPLEXpreparation if any. Independent sam-
ples t-tests were conducted to determine whether statisti-
cally significant differences existed between each group
of institutions. An alpha level of .05 was used to deter-
mine significance for all statistical tests in the analysis.

RESULTS
Ninety-one of 134 C/SOPs responded to the survey

(68%). As noted, where responses from multiple cam-
puses for the same institution were duplicative, only
one response from each institution was retained for
analysis. School demographic information are reported
in Table 1.

Seventy-two of the 91 (79.1%) responding schools
provided aNAPLEX review for their graduating students.
Of those 72, 61 responded to the item on the type(s) of
NAPLEX provided by their C/SOP. Table 2 reflects the
most common types of NAPLEX review at those 61 in-
stitutions. Nearly 40% of schools that provided NAPLEX
review required student participation in live review by
a vendor, question bank by a vendor, or a mock NAPLEX
exam, while participation in live review by the faculty or
online review was rarely required (16.4% and 8.2% re-
spectively). There were 13 C/SOPs that identified use of
only one resource, 13 that use two resources, 15 that use
three resources, and 20 that use four or more NAPLEX
prep resources.Most programs reported that the resources
have been provided for the past three to six years. Among
the 25 C/SOPs providing a live NAPLEX review that
specified the time and structure of the review, the mean
(SD) length of the reviewwas 3.1 (1.4) days and involved
an average (SD) of 2.8 (5) faculty members who spent an
average (SD) of 7 (9.8) contact hours (collectively).

American Journal of Pharmaceutical Education 2017; 81 (7) Article 5909.

4



Sixty-eight C/SOPs responded to the question re-
garding institutional motivation for providing NAPLEX
resources for students. Table 3 indicates thatwhile service
to the students was the most commonly cited and primary
motivating factor, approximately 30% of schools listed
a recent drop in student NAPLEX performance or histor-
ically poor NAPLEX performance as the primary reason
to provide the review. While one-third of respondents
reported a motivation to provide NAPLEX review be-
cause peer institutions provide similar review/resources,
only one respondent identified this as the primary moti-
vation for his/her institution. It was also found that private
C/SOPs were more likely than public C/SOPs to identify
poor historical performance on the NAPLEX as amotiva-
tion for providing review (x258.15, p5.004). On the
other hand, public C/SOPs were more likely to report
NAPLEX preparation by peer institutions as a motivation
for providing review (x256.34, p5.012). The biggest
reason schools cited for not conducting a reviewwas hav-
ing a high pass rate (.95%) without a review. Other

reasons cited included perceptions that the school’s cur-
riculum already prepared students, a review program is
financially cost prohibitive for the C/SOP, or the C/SOP
had provided reviews in the past that were not well
attended.

A total of 64 schools responded to the question about
the annual costs incurred by the C/SOP for providing
NAPLEX resources. Eleven schools reported spending
no money (17.2%), 28.1% spend , $10,000, and 18.1%
spend between $10,000 and $20,000 per year. Fourteen
schools (21.9%) reported spending between $20,000 and
$60,000, while 10 schools (15.6%) did not know their
C/SOP’s expenditures on NAPLEX resources. The me-
dian spending range was $5,000-$9,999.

When comparing the characteristics of C/SOPs, pri-
vate schools were more likely to provide their students
with NAPLEX preparation compared to public institu-
tions; 86.4% compared to 72.3%. Median spending
among private institutions that are providing NAPLEX
preparation resources was significantly higher compared

Table 1. Demographic Information for Colleges/Schools of Pharmacy

Institution Characteristic Survey Participants N (%) All C/SOPs in 2015 N (%)

Totals 91 (100) 134 (100)
Program Type

Public 47 (51.6) 66 (49.3)
Private 44 (48.4) 68 (50.7)

Accreditation Status
Fully accredited 86 (94.5) 124 (92.5)
Candidate/Pre-candidate 5 (5.5) 10 (7.4)

Year College/School Founded
Pre-1995 49 (53.8) 76 (56.7)
1995-present 42 (46.2) 58 (43.3)

Mean PharmD cohort size (SD)a 109.6 (48.8) 111.2 (53.1)
Mean NAPLEX % pass rates (SD)b 92.2 (5.6) 92.3 (5.7)
aTwo of the 91 institutions in the survey dataset did not report enrollment data to AACP
bFive of the 91 institutions in the survey dataset did not have NAPLEX pass rates available from NABP for 2015 due to their being new programs
that had not graduated students prior to 2016

Table 2. Survey Results for Type of NAPLEX Resources Provided (allowed for multiple selections)a

Item Provide Resource N (%) Require Participation N (%)

Question bank developed by faculty 6 (9.8) 4 (6.6)
Question bank developed by vendor 45 (73.8) 24 (39.3)
Emailed practice questions 5 (8.2) 0
Live review provided by faculty 28 (45.9) 10 (16.4)
Live review provided by vendor 34 (55.7) 23 (37.7)
Mock NAPLEX exam 26 (42.6) 23 (37.7)
Online review 15 (24.6) 5 (8.2)
P4 student OSCE 7 (11.5) 7 (11.5)
Other 8 (13.1) 2 (3.3)
a.There were 72 respondents who indicated that their institutions provided some form of NAPLEX review (79%). Of those 72, 61 responded to the
item on the type(s) of NAPLEX provided by their C/SOP. Percentages for each type of NAPLEX review are based upon these 61 institutions
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to public institutions. Although not statistically signifi-
cant, higher median spending was also observed among
small as opposed to large programs, and among recent
(post-1995) C/SOPs compared to legacy (pre-1995) pro-
grams (Table 4).

Among the 86 schools responding to the survey that
had a mean NAPLEX pass rate for 2015, statistically
higher means were found in the group of public institu-
tions over private (93.8% vs 90.5% pass rate, p5.005).
Interestingly, the group of 19 schools that do not provide
NAPLEXpreparation had a statistically significant higher
mean NAPLEX pass rate over the C/SOPs that are pro-
viding preparation resources (95.9% versus 91.2%,
p5.001). Among the 51 institutions that specified how
much they spend annually on NAPLEX preparation and

had a 2015 NAPLEX pass rate, the 28 schools spending
less than $10,000 annually had a statistically significant
higher mean NAPLEX pass rate over the 23 C/SOPs that
are spending more than $10,000 annually (93.1% vs
88.9%, p5.006).

Only 18 of 91 C/SOPs reported that they provide
PCOA preparation to students. Five schools provide live
review by faculty, four provide question banks developed
by a vendor, and three provide internally developed ques-
tion banks. Nine of 15 respondents reported spending $0
on PCOA preparation; five schools are spending $1-
$4,999, and one is spending $30,000-$34,999. Schools
providing PCOA preparation are evenly representative
of public and private (10 vs 8), and small and large cohorts
(8 vs 10). Notably, twice as many legacy schools reported

Table 4. Comparison of NAPLEX Preparation Resources Based Upon Type of Institution

Providing NAPLEX Prepb Cost of NAPLEX Resourcesc

Number (%)a Number (%) x2 Median Spending Mann-Whitney U

Program Type
Public 47 (51.6) 34 (72.3) 2.71 $1,000-$4,999 194**
Private 44 (48.4) 38 (86.4) $15,000-$19,999

Sized

Small (student cohort , 100) 47 (52.8) 38 (80.9) .29 $10,000-$14,999 310
Large (student cohort $ 100) 42 (47.2) 32 (76.2) $1-$4,999

Age of college/school
Founded pre-1995 49 (53.8) 36 (73.4) 2.05 $2,499-$7,499 286
Founded 1995-present 42 (46.1) 36 (85.7) $7,499-$12,499

*p # .05
**p # .01
aPercentages represent the percent of institutions within the corresponding sub-group (ie, percent of public institutions in the sample)
bBased upon the 72 institutions responding to the item on whether NAPLEX prep is provided
cBased upon the 64 institutions who provided information on annual cost of NAPLEX prep resources
dA cutoff of 100 students per cohort was made between “large” and “small” programs in order to create two groups of approximately equal size.
The median cohort size for the sample is 99. Enrollment data was not available through AACP for 2 of the 91 institutions participating in the
survey

Table 3. Survey Results for College/School Motivations for Providing NAPLEX Resources to Studentsa

Motivation
Number (%) Identifying as Motivation
for Providing NAPLEX Resourcesb

Number (%) Identifying as Primary
Motivation for Providing

NAPLEX Resources

Recent drop in student NAPLEX
performance

20 (29.4) 13 (19.1)

Historical poor student performance
on NAPLEX

12 (17.6) 8 (11.8)

Service to students 60 (88.2) 40 (58.8)
Requested by the students 17 (25.0) 3 (4.4)
Peer institutions provide similar

review/resources
24 (35.3) 1 (1.5)

Other 5 (7.4) 3 (4.4)
aPercentages are based upon the 68 individuals who responded to the survey items reflected in Table 3
bRespondents were asked to choose all answers that applied to their institution
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providing PCOA preparation as newer schools (12 vs 6).
Schools that do not provide PCOA preparation cited a de-
sire to obtain unbiased estimates of student content
knowledge, use of the exam as a low-stakes assessment,
and lack of experience with the exam.

DISCUSSION
Our study found that out of the 91 C/SOPs respond-

ing to our survey 79.1% provided some type of NAPLEX
review with a median spending of $5,000-9,999. C/SOPs
cited service to students and a drop in pass rates as the two
biggest reasons for providing the preparation. Our study
also found that only a handful of C/SOPs currently pro-
vide preparation for the PCOA examination. This may be
due to the fact that until Standards 2016, this examination
was not mandatory. Due to the addition of the PCOA
exam as a required data set in Standards 2016, more
schools may begin to consider providing students with
preparation resources for this standardized examination.
This may be especially true if a national passing score is
established and ACPE begins to monitor PCOA results in
the same manner as the NAPLEX.

The use of commercial preparations used by C/SOPs
in our study (73.8% for question banks and 55.7% for live
reviews) was similar to the findings from the medical and
pharmacy literature. The medical literature has shown
that 23%-33% of students studied have used some type
of commercial coaching course to prepare for theUSMLE
Step 1 examination and 98% have used some type of
commercial guide.15,17,18 A study of pharmacy students
in Indiana found that 15%-48% of students used some
type of commercial preparation products to prepare for
the NAPLEX depending on the product used.22

Our study found that schools that do not provide
NAPLEX preparation had higher pass rates than those that
provided preparationmaterials. Thismay be related to find-
ing that two of the primarymotivating factors forC/SOPs to
provide NAPLEX preparation resources were a recent de-
cline and/or historically poor NAPLEX performance. In-
stitutions with high-performing students may see little
reason to invest in preparation resources for students.

Legacy C/SOPs had significantly higher NAPLEX
pass rates than recent schools (93.3% vs 90.7%, p5.031),
and public C/SOPs had higher pass rates than private
(93.8% vs 90.5%, p5.005). These results are not surpris-
ing because themajority of public institutions were estab-
lished prior to 1995 (78%) while the majority of private
institutions were founded after 1995 (73%). C/SOPs that
were founded more recently may consider providing
NAPLEX review because they are under heightened scru-
tiny for initial ACPE accreditation, and a high NAPLEX
pass rate is an indicator of program success.

C/SOPs that spent ,$10,000 annually on NAPLEX
preparation were more likely to have higher pass rates
than those that spent $10,000 or more. This finding may
also be related to program characteristics: legacy pro-
grams may have more faculty available to provide inter-
nal reviews, and public institutions might not have
resources for external vendors.

We did not find the same results regarding the
PCOA; only 18 of the 91 respondents currently provide
PCOA preparation. While both exams are required doc-
umentation forACPE, the PCOAdoes not have a pass/fail
score cutpoint, and overall C/SOP exam results are not
monitored by ACPE to the same extent as the NAPLEX.
Secondly, as many schools noted, there is limited data on
how to use and interpret the results from this exammaking
provision of preparation materials difficult.

There are limitations to our study. One is that our
study is a snapshot in time andC/SOPmotivation to invest
in preparation resourcesmay change in the next fewyears,
due to not only the new requirement for use of the PCOA
but also due to the changes to the NAPLEX that have led
to a decrease in the overall pass rate in late 2015-early
2016. NABP provides national data on NAPLEX pass
rates and scores to all C/SOPs every four months (‘tri-
mester’) that includes school, state, and national pass rate
information as well as total and area score means for each
NAPLEX content domain. Themost recent reports reveal
a dramatic plunge in national pass rates for first-time
candidates of ACPE-accredited programs: 58.74% in
November-December 2015 and 57.75% in January-April
2016, compared to 81.88% in September-October 2015
and 84.96% in January-April 2015 under the old blue-
print. In the May-August trimester that represents the
overwhelming majority of first-time recent graduate can-
didates, the pass rate dropped from 93.86% in 2015 to
87.78% in 2016 (Table 5). In theirMarch 2016 newsletter,
NABP announced a 4.7% increase in NAPLEX adminis-
trations between 2014 and 2015 (from 15,031 to 16,661),
and 86% were first-time examinees. In their March 2017
newsletter, NABP announced an 8.8% increase in
NAPLEX administrations between 2015 and 2016 (from
16,661 to 18,127), and less than 84% were first-time ex-
aminees. If the trend of a couple thousand first-time ex-
aminees failing the NAPLEX each year continues, the
resources devoted by C/SOPs looking to provide students
with NAPLEX preparation may continue to increase.

It is also worth noting that the statistical power was
limited for several of the t-tests to compare the NAPLEX
pass rates for different types of institutions due to small
group membership. The combination of small groups and
small effect sizes meant that the statistical power was less
than .80 for three of the six t-tests.27 In particular, the two
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t-tests where no statistically significant differences were
detected – small versus large institutions and live versus
other type of NAPLEX review – had power estimates that
were .39 and .42, respectively. Lastly, we included survey
items designed to capture faculty and student perceived
effectiveness of the various NAPLEX preparation re-
sources. Because the survey was delivered to the assess-
ment professionals and not to faculty and students, these
items were removed from the analysis due to the flawed
design. Studies of faculty- and student-perceived effec-
tiveness of NAPLEX resources represent one important
area for future research.

Another area of future research is to examine the
relationship between NAPLEX preparation resources
and student NAPLEX performance while controlling for
potential confounding factors such as student background
and prior achievement variables. Are test preparation re-
sources effective? Does focusing on test scores as quality
indicators encourage an arms race? Should schools con-
tinue to allocate an enormous amount of faculty effort for
internal reviews or spend thousands of dollars on external
vendors if their NAPLEX pass rate and other data are
already competitive with peers and nationally?

Such studies would necessitate the compilation of
a large, student-level dataset from multiple institutions.
While our study calls into question the appropriateness of
school-provided NAPLEX preparation, it does not fully
address whether preparation resources are successful in
improving individual student performance.

CONCLUSION
Nearly 80% of the 91 C/SOPs in our study provide

resources for NAPLEX review but the type(s) and expen-
ditures vary considerably across institutions. Investment

in PCOA preparationmay increase depending on how the
data are used in the future by C/SOPs and ACPE.
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