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Objective. To determine and describe the current uses of the Pharmacy Curriculum Outcomes As-
sessment (PCOA) by US schools and colleges of pharmacy.
Methods. Assessment professionals from 135 US schools and colleges of pharmacy were invited to
complete a 38-item electronic survey. Survey items were designed to investigate common uses of the
PCOA, cut points, and “stakes” assigned to the PCOA, identification of at-risk students, and remedi-
ation approaches.
Results. The school response rate was 68%. The most common uses of the PCOA included curricular
assessment (76%), individual student performance assessment (74%), and cohort performance assess-
ment (71%). The PCOA was most frequently administered to third-year pharmacy (P3) students.
The approach for assigning “stakes” to PCOA performance varied among programs depending on
the student’s professional year in the curriculum. Programs used a variety of approaches to establish the
benchmark (or cut point) for PCOA performance. Remediation for at risk students was required by less
than 25% of programs. Remediation was most commonly required for P3 students (22%).
Conclusion. Survey results indicate wide variability between programs regarding PCOA cut points
(benchmarks), stakes, and remediation approaches. In the future, it will be important for pharmacy
educators to identify and study best practices for use of PCOA within student assessment and re-
mediation plans.

Keywords: PCOA, remediation, student progression, high-stakes assessment, low-stakes assessment

INTRODUCTION
The Pharmacy Curriculum Outcomes Assessment

(PCOA) is a validated evaluation tool developed by the
National Association of Boards of Pharmacy (NABP)
with its first administration in 2008. The PCOA exami-
nation blueprint is based on a national curriculum survey
and is highly reflective of Appendix 1 of Standards 2016
published by the Accreditation Council for Pharmacy Ed-
ucation (ACPE).1 Appendix 1, entitled, “Required Ele-
ments of the Didactic Doctor of Pharmacy Curriculum,”
specifies the content areas that must be addressed and the

learning expectations for students throughout a Doctor of
Pharmacy (PharmD) curriculum. Consistent with ACPE

Appendix 1, the PCOAhas fourmajor content areas: basic

biomedical sciences, pharmaceutical sciences, social/be-

havioral/administrative pharmacy services, and clinical

sciences. The examination can be administered to stu-

dents at all program levels (eg, beginning of the first year

or end of the third year) and students receive “scaled

scores” that can be compared to the average performance

of students within the same institution or a national sam-

ple ofUS schools and colleges of pharmacy.Additionally,

the examination can be administered to the same student

in multiple program years in order to document students’

individual progression in each content area over time.

Revised ACPE 2007 standards stated that all “colleges

Corresponding Author: Justine Gortney, Eugene
Applebaum College of Pharmacy and Health Sciences, Wayne
State University, 259 Mack Ave., Detroit, MI 48201. Tel: 313-
993-8196. E-mail: justine.gortney@wayne.edu.

American Journal of Pharmaceutical Education 2019; 83 (6) Article 6796.

1251

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

9 
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
 

mailto:justine.gortney@wayne.edu
http://www.ajpe.org


should incorporate periodic, psychometrically sound,
comprehensive, knowledge-based and performance-
based formative and summative assessments that allow
comparison and benchmarks with all accredited and peer
institutions.”2 To provide the potential for a national
benchmark examination, the 2016 standards (Standard
24) require that all students take the PCOA close to the
end of the didactic curriculum and before beginning their
advanced pharmacy practice experiences (APPEs).1

Given the requirement to administer the PCOA prior
to APPEs, there has been considerable discussion within
the Academy regarding how to best use PCOA data for
both curricular assessment and individual student assess-
ment. Particular discussion has focused on how to use the
examination to identify students at risk, as well as the
types of stakes that should be attached to individual stu-
dent performance.3,4 In a general survey of PCOA users
(n538) in 2014, 61% indicated that no “stakes” were
attached to the examination for their students, while
26% indicated “low stakes” (development plan for stu-
dents), 8% indicated “medium stakes” (course grade), and
3% indicated “high stakes” (impacted progression) were
attached to the examination.5 Since that time, consider-
able interest has been shown during education sessions at
national pharmacy meetings regarding the use of PCOA
as a high- or medium-stakes assessment now that the ex-
amination is required by ACPE. However, limited infor-
mation is available regarding what is being done at
individual schools or nationally, and a global study to
address how programs are using the PCOA to assess
and assist students is warranted. The goal of our study
was to determine howmany schools and colleges of phar-
macy currently assign stakes to the PCOA, how “at-risk”
students are identified, and how any corresponding reme-
diation processes are structured. “At-risk students” were
those that were considered by their institution’s standards
to have demonstrated deficient or poor performance on
the PCOA and could subsequently be at risk for poor
APPE or North American Pharmacist Licensure Exami-
nation (NAPLEX) performance.

METHODS
A survey was developed by a group of pharmacy

facultymembers, associate deans, and directors of assess-
ment within anAACPAssessment Special Interest Group
(SIG) research group representing six diverse pharmacy
programs. Content and ideas were generated and refined
through multiple phone conferences, and consensus was
built prior to entry of the instrument into an electronic
survey management system. The survey was designed
to be administered to assessment professionals in all US
schools and colleges of pharmacy to gather information

pertaining to the use of the PCOA for student assessment
and progressions from 2008-2009 to 2015-2016. The in-
strument contained 38 items to examine the: program
year(s) in which the PCOAwas administered to students;
stakes assigned to student performance on the PCOA;
determination and measurement of student minimum
scores on the PCOA for remediation or progression in
the PharmD program; and strategies for remediation of
students who did not achieve the institution-established
minimum score on the PCOA. Survey logic was built in
for answers based on the year of the program in which the
PCOA was used. Two demographic questions were in-
cluded at the end of the survey instrument: one asked
the respondent to provide the length and type of PharmD
program(s) at their institution, and the other asked the
respondent to voluntarily provide their name and the
name of their institution.

Participants targeted for our survey included all as-
sessment professionals at US pharmacy schools. Prospec-
tive participants were identified and their contact
information obtained through the Faculty and Profes-
sional Staff Roster of the American Association of Col-
leges of Pharmacy (AACP).6 The list of assessment
professionals was reviewed by the study investigators
and cross-referenced against each school’s website.
When discrepancies between the two sources of informa-
tion were identified, the school website information was
used.

The survey instrument was administered electroni-
cally using Survey Monkey (San Mateo, CA). After the
instrument was uploaded to the survey platform, it was
tested by the study investigators to ensure the questions
were properly displayed and responses were recorded.
Any potential issues with wording and display logic were
identified and addressed prior to launching the survey.
Although the survey was anonymous, the link to the sur-
vey was sent by email; thus, respondents’ IP address was
recorded by the system." Also, respondents were given
the option to provide their names and the names of their
institutions in the final two survey items. This information
was used simply to track response rates and identify du-
plicate responses from the same individual or institution.
The surveywas initially disseminated in September 2016,
and reminder emails were sent after two and four weeks.

Following data collection, information was down-
loaded from Survey Monkey and imported into SPSS, v.
21. Data were reviewed for two types of duplicate re-
sponses: multiple responses from the same individual
and multiple responses from the same institution. If a
participant had submitted a duplicate survey instrument,
the most complete response was retained and all other
responseswere deleted from the dataset. If any conflicting
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data existed within duplicate institutional answers, the
principal investigator contacted the respondent for clari-
fication. Recoding of responses occurred if a response
typed in an “other” option aligned more appropriately
with another existing survey question or response cate-
gory. Items that were labeled “select all that apply” were
evaluated individually. Lastly, descriptive statistics were
compiled for each of the survey items using IBM SPSS
Statistics for Windows, Version 21.0. Armonk, NY: IBM
Corp. This study was submitted to the Wayne State Uni-
versity Institutional Review Board (IRB), which deter-
mined that the project did not require review or approval.

RESULTS
The survey was sent to 171 individuals representing

135 colleges and schools of pharmacy. One hundred
two responses were received. Responses were initially
screened for duplicate IP addresses and programs. Of
the 102 responses, there was one duplicate response as
determined by the sender’s IP address; therefore, the sec-
ond response from that individual was removed. Upon
reviewing the list of institutions contained within the re-
sults, multiple responses were found for five of the
schools. These duplicates were also deleted or combined,
depending on the responses. Duplicate responses from an
institution were compared to identify similarities or dif-
ferences, and respondents were contacted if questions
existed. There were six respondents who discontinued
the survey at or prior to question seven, so their responses
were deleted because of the limited usefulness of the data.
The final data set contained 92 responses of the 135 pro-
grams. Assuming we were successful in eliminating all
duplicate responses, a 68% program response rate was
obtained.

The majority (72, 78%) of institutions represented
within the dataset, had traditional four-year PharmD pro-
grams consisting of three years of didactic and one year of
experiential coursework. Eight institutions (9%) had a
“0-6” program and seven (8%) had a three-year accelerated
program. Three respondents stated that their institutions
had more than one pathway, and two respondents stated
they had 2.5 years of didactic curriculum and 1.5 years of
advanced pharmacy practice experiences (APPEs). Use
of PCOA was found to vary across institutions according
to the purpose of the assessment as well as utilization
in coursework. Based on the 92 responses received, the
most common uses for the PCOA were curricular assess-
ment (76%), individual student performance assessment
(74%), and/or cohort performance assessment (71%).
Less common uses included individual student progress
assessment (20%) and “other” (15%). Seven of the re-
spondents who chose “other” indicated that their institu-

tions had not used PCOA results or that use of PCOA
results was still being determined, and four others stated
the need to collect additional years of data in order to
make decisions regarding how PCOA results would be
used. One other respondent noted that the results were
used for individual student strengths/weaknesses pre-
APPE another for pathway comparison, while one other
respondent suggested the results were not useful based on
low-stakes administration of the examination.

Trends of institutional PCOA use based on program
year are shown in Figure 1. The vastmajority of schools in
our sample (92%) administered the PCOA to third-year
(P3) students in 2015-2016, whereas only 14% adminis-
tered to first-year (P1) students, 16% to second-year (P2)
students, and 5% to fourth-year (P4) students. Addition-
ally, most institutions (78%) used the PCOA in only one
program year compared to 14% that used the PCOA in
two program years, 7% in three, and 1% in four. With the
exception of fourth-year pharmacy student use, which
remained consistent at about five programs, PCOA use
in the P1 through P3 years had steadily increased since the
2009-2010 academic year. The largest one-year increase
in the number of institutions using the examination oc-
curred between 2014-2015 (n532) and 2015-2016
(n585) for P3 students. Table 1 provides a frequency
distribution of the number of responding institutions that
required their students to take the PCOA by program year
and number of students in 2015-2016. In comparing the
figures with the data in Figure 1, nearly all schools that
administered the PCOA in any program year required
those students to take the examination.

Stakes attached to the PCOA varied based on stu-
dents’ program year in the curriculum. For respondents
using the examination during the P1 or P2 year in 2015-
2016, roughly half (50% and 47%) administered it as a
low-stakes (defined as “no ramifications for students re-
gardless of performance”) examination and the other half
(50%and 53%) administered it asmedium stakes (defined
as “deficient or poor performance results in the student
being made to complete remedial process, but otherwise
student progresses in curriculum”). None of the respond-
ing institutions that used the PCOA for P1 or P2 students
had assigned high stakes (defined as “deficient or poor
performance results in the student being unable to prog-
ress within the curriculum”) to the examination. Figure 2
reports the percentages of pharmacy schools using each
category of stakes for P3 students in 2015-2016.Although
the majority of institutions used low-stakes examinations
for P3 students, 16 had assignedmedium or high stakes to
the PCOA. Several programs that indicated “other” in
response to stakes used for P3 students described stakes
that did not match any of the three specified categories.
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Three of these respondents stated a variety of course al-
lotments were tied to the PCOA (points, course percent-
age, or skills laboratory grade). One program used P3
students’ scores on the PCOA and third-year objective
structured clinical examination (OSCE) to identify at-risk
students and develop a student remediation plan. Another
stated the loss of a letter grade for failure to take the
assessment. Lastly, one other respondent stated progres-
sion in the curriculumwas tied to the PCOA regardless of
score.

Programs that required students to take the PCOA
during the P1 through P3 years indicated they were con-
sidering changing the stakes associated with the exami-
nation for their students. Forty-six programs (55%) that
required P3 students to take the PCOA in the 2015-2016

academic year responded that they were considering
changing their examination stakes for future cohorts. Of
those programs, the majority (36) had administered the
PCOA to P3 students as low stakes in 2015-2016, one had
administered the examination as high stakes, and six had
administered it as a medium-stakes examination. Eight
(30%) of 27 programs that required the examination for
P1 and/or P2 students were considering changing the
stakes for those program years. All but one of those pro-
grams had administered the PCOA to P1 and/or P2 stu-
dents as medium stakes in 2015-2016.

Standards used to determine “cut points” to identify
students at risk differed across institutions and were often
undefined. In total, seven of the schools that required its
P1 students (58%) to complete the PCOA had a specified

Figure 1. Number of Institutions Administering the PCOA by Professional Year 2008-2016

Table 1. Distribution of Class Sizes and Professional Years at Institutions Requiring Administration of the Pharmacy Curriculum
Outcomes Assessment During the 2015-2016 School Year

Student Class Size
(No. of Students)

Number of Institutions Requiring PCOA in Specific Class Year

P1, No. (%)a P2, No. (%)a P3, No. (%)a P4, No. (%)

40-60 1 (9.1) 1 (7) 4 (5) -
61-100 5 (45.4) 13 (87) 33 (40) -
101-150 3 (27.3) 1 (7) 28 (34) -
151-200 1 (9.1) 0 (0) 10 (12) 1 (100)
.200 1 (9.1) 0 (0) 8 (10) -
Total 11b 15 83 1

Abbreviations: P15first year pharmacy students, P25second year pharmacy students, P35third year pharmacy students, P45fourth year
pharmacy students
a Percentages marked within the pharmacy student group designated
b One institution that noted in a previous survey item that it administers PCOA to P1 students did not respond to the item that asked whether it was
required of P1 students
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cut point for P1 performance, 10 of the schools for P2
performance (67%), 36 of the schools for P3 performance
(43%), and one school for P4 performance (100%). Of
those schools identifying cut points for PCOA scores by
P1 or P2 students,most (71%and 60%, respectively) gave
specific percentiles (eg, students scoring at or below the
20th to 25th percentile). Several programs used a speci-
fied number of standard deviations from the national
mean for the total score. One school reported that if a
student scored more than two standard deviations below
the national average for any of the four content areas, that
student would be referred to his or her advisor. Of those
respondents whose institutions had defined cutoff points
for P3 students, most used a fixed percentile (30%), the
national mean (22%), the national standard deviation
(8%), or a combination of these measures (14%). Those
that chose to use fixed percentiles exhibited a wide range
in standards from less than the 10th percentile to the 40th
percentile (national). Themost commonpercentile ranges
for P3s included between the 10th to 20th percentile
(n55) or greater than the 20th to 30th percentile (n55).
Three programs stated using the 10th percentile, 40th
percentile, or 50th percentile.

In total, less than 25% of programs that used the
PCOA in 2015-2016 had students who demonstrated de-
ficient or poor performance on the examination and re-
quired remediation. Of the programs that required the
PCOA be taken within a given year, 20 (24%) required
remediation for P3s, followed by seven (47%) for P2s, six
(54%) for P1s, and one for P4s. Several survey questions
were asked to determine the characteristics of post-PCOA
remediation of P3 students, includingwhowas engaged in
determining the need for and execution of the remedia-
tion, the length of the remediation, and reassessment.
Twenty programs provided information on their remedi-

ation process for P3 students. Generally, at-risk students
were identified by a committee such as progressions or
assessment (9 schools, 45%) or by the dean or director of
assessment (7 schools, 35%). The dean or director of as-
sessment (11 schools, 55%) or a faculty committee
(5 schools, 25%) also typically oversaw the remediation
process. Length of the remediation differed considerably
across institutions, with several institutions having a de-
fined period of remediation of two to eight weeks (n58,
45%) and others adopting a longitudinal or self-paced
model (n55, 25%). Three other institutions (15%) devel-
oped customized remediation plans based on the students’
needs, two (10%) had a very brief period of remediation
consisting of a reflection or several hours of review, and
one was still in the process of defining remediation. Fi-
nally, 11 (55%) programs indicated that no reassessment
was mandated as part of the remediation process, while
four (25%) programs had a PCOA retake, and three pro-
grams (15%) used a program-based examination to assess
the remediation process. Similar trends were seen for the
limited number of schools that used PCOA-based reme-
diation for P1 and P2 students.

DISCUSSION
Our findings, coupled with evidence from the exist-

ing literature, demonstrate that schools and colleges that
use the PCOA have incorporated their students’ perfor-
mance results in a variety of ways within their pro-
grams.7-8 Consistent with prior research, our results
suggest the most common purposes for administering
the examination are to assess the curriculum, individual
student performance, and overall cohort performance.5

The vast majority (92%) of the responding programs in
our study administered the PCOA to their P3 students in
2015-2016. By comparison, Kirschbaum and colleagues
reported in 2006 that only 50% (34 of 68) of responding
schools used cumulative, end-of-year examinations prior
to development of the PCOA.9 More recently, Vyas and
colleagues determined in 2014 that 50% of schools (52 of
105) had a cumulative assessment program, many of
which incorporated use of cumulative examinations, with
about 20% specifically using PCOA.7 Relatively few
responding programs in our study (less than 20%) re-
ported assigning medium or high stakes to individual P3
student performance on the PCOA. Similarly, Kirsch-
baum and colleagues reported that 20% of programs used
a high-stakes year-end examination.9 A 2014 survey re-
lated to PCOA use showed that only 6% of respondents
were using the examination as a high-stakes assessment.5

Taken collectively, these studies and the volume of liter-
ature on student summative evaluations in pharmacy ed-
ucation suggest that some programs are using the PCOA

Figure 2. Percentage of Programs Linking Stakes to P3 PCOA
Performance
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as part of a comprehensive student evaluation process,
while others may be using it in place of previously de-
veloped, school-specific, year-end examinations for pro-
gressions.4,10-15

Our findings indicate that from the 2008-2009 aca-
demic year to the 2015-2016 academic year, there was a
steady increase in the number of programs using the
PCOA in their P1, P2 and P3 program years. Not surpris-
ingly, the number of programs using the PCOA for P3
students increased markedly from prior years to 2015-
2016 with the adoption of the newACPE 2016 Standards.
During the first two testing windows in 2016, a little more
than 13,000 P3 students had taken the PCOA compared to
approximately 4,000 in 2014-2015.16 Our survey esti-
mates were consistent with these figures, showing an in-
crease in the number of schools administering the PCOA
to P3 students from 32 to 85. Our study also demonstrated
that the number of institutions administering the PCOA to
P1 and P2 students has increased over time, but overall
remains limited (14% and 16% of our sample in 2015-
2016). The number of programs that administer the PCOA
to P4 students is also relatively small and has remained
fairly consistent at around five schools each year.

Nearly 20% of responding programs reported using
the PCOA for P3 students in a medium- to high-stakes
manner. Several additional programs that identified hav-
ing “other” types of stakes have used PCOA performance
as part of the process for determining course grades and
student progressions. The literature is limited in this area,
with only one institution having published their descrip-
tion of using PCOA in a high-stakes manner.4 Most in-
stitutions have used PCOA as a low-stakes and generally
formative student assessment andwhether they required it
for P3 students (prior to the 2016 ACPE mandate) varied
widely across programs.3,8,15,17-20 Other pharmacy pro-
grams have reported use of institution-specific compe-
tency assessments for both formative and curricular
assessment purposes as well as in a high-stakes manner
to determine student progression.11-13

The results from the current study indicate that the
majority of US pharmacy programs have not elected to
use the PCOA as a high-stakes assessment for the purpose
of making progressions decisions or determinations re-
garding individual student readiness for APPEs. Instead,
it appears most institutions are currently using the PCOA
to inform students of their knowledge-based abilities and
for curriculum assessment purposes.5,8,14,15,18 However,
55% of programs in our study also reported that they are
currently considering making changes to their stakes for
P3 students associated with PCOA scores. This suggests
that a high degree of change in the nature of PCOA use
may occur over the next few years.

Other health professions, including medicine, physi-
cian assistant (PA) studies, nursing, and osteopathic med-
icine use standardized assessments at different points
throughout their respective programs to provide evidence
of student attainment of knowledge. Similarities exist
across standardized assessments in health professions as
well as several notable differences with respect to how
different programs interpret and use the outcomes and
integrate these examinations within the curriculum. In
medical and osteopathic medicine education, a portion
of the examinations conducted within the curricula, in-
cluding theUnitedStatesMedical LicensingExamination
and the Comprehensive Osteopathic Medical Licensing
Examination-USA, are competency and/or skills-based
assessments, whereas PCOA is norm-referenced and
knowledge-based.21-24 Standardized examinationswithin
physician assistant or nursing programs are more similar
to the PCOA.

Most (about 90%) of the physician assistant studies
programs in the United States use a standardized assess-
ment developed by the PhysicianAssistant Education As-
sociation (PAEA) called the PACKRAT (Physician
Assistant Knowledge Rating and Assessment Tool) to
help students self-assess their clinical knowledge. Similar
to the PCOA, the PACKRAT may be used either as a
formative or summative assessment, and detailed perfor-
mance reports with comparative statistics are provided to
students and to the program.25 Administration of the
PACKRAT, however, differs from the highly controlled,
secure-testing environment of the PCOA in that the
PACKRAT can be administered as a proctored or non-
proctored examination and on site or remotely, and the
testingwindow is adjustable. The PAEA also offers seven
standardized End of Rotation examinations that focus on
relevant knowledge gained during specific clinical prac-
tice experiences.26 In contrast to the PACKRAT, super-
vised proctoring is required for these End of Rotation
examinations. The stakes for these examinations are de-
termined by individual programs much like the PACK-
RAT and the PCOA in PharmD programs.26

Manynursingprogramsuse a standardizedknowledge
assessment called the HESI (Health Education Systems,
Inc) Exit Examination to evaluate a student’s readiness to
pass the National Council Licensure Examination for Reg-
istered Nurses (NCLEX-RN). The HESI Exit questions
focus on critical thinking and are representative ofNCLEX
examination questions.27,28 This differs from the approach
adopted by the NABP in that the PCOA was developed
primarily as a curriculum evaluation tool rather than a pre-
dictor for individual student success on the NAPLEX.

Research from PA studies, nursing, and pharmacy
has shown student performance on within-program
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standardized assessments and licensing examinations to
be significantly correlated. A pilot study by Massey and
colleagues demonstrated that formative and summative
examinations, including the PACKRAT, yielded a pre-
dicted score for the Physician Assistant National Certify-
ing Examination (PANCE) that was correlated at R2 of
0.75.29 The researchers concluded that performance on
formative and summative evaluations throughout the cur-
riculum could be used to identify students at risk of failing
the PANCE. In a pilot study involving 72 students from
three PA programs, Massey and colleagues also found
that student scores on the PAEA End of Rotation subject
examinations and the PANCE were strongly and posi-
tively correlated (r50.856,p,.05).30 In nursing, the ninth
HESI Exit Examination validity study concluded that the
HESI Exit Examination was highly accurate (96.61%) in
predicting NCLEX-RN examination success.28 Studies
within pharmacy education have found significant corre-
lations between the PCOA and NAPLEX, ranging from
r50.51 to 0.73; however, the amount of variance in the
predicated NAPLEX total score by the PCOAwas gener-
ally limited.3,14,15,17,19,20

Formal remediation processes for students who are
identified by their PCOAperformance as being at risk has,
to date, been implemented by a only a small number of
pharmacy programs. Moreover, the few programs in our
survey that reported they have required students who per-
formed poorly on the PCOA to undergo remediation used
a variety of processes andmethods. Perceived strengths of
the programs that reported having a remediation process
in place for the PCOA include the use of faculty commit-
tees to make decisions regarding remediation as well as
oversight by the dean or director of assessment. This may
reflect both general faculty input into the process and
allocation of important resources. Potential challenges
for programs incorporating remediation processes may
include student delay, increased faculty and/or adminis-
trator workload, cost, and opportunity for reassessment
given timing of subsequent PCOA administrations and
the relatively long turnaround time for the results.31

Length of remediation for PCOA varied consider-
ably across programs, with remediation lasting less than
one week, two to eight weeks, or occurring over an ex-
tended period of time (a semester or academic year) and
often at the student’s own pace. Several programs also
reported requiring SMART (specific,measurable, achiev-
able, relevant, time-oriented) plans for students whowere
unsuccessful in their remediation attempts.While thema-
jority of programs did not reassess students following re-
mediation, a few required students to retake the PCOA or
complete a program-based examination to determine the
level of success from undergoing remediation. For the

programs that had a reassessment procedure in place, it
was generally overseen at the dean or director level.

Limitations of this study include a response rate of
68%, which reflects a less than complete sampling of US
colleges and schools of pharmacy. Although respondents
were asked to specify the type of PharmD program(s) at
their institutions (eg, traditional four-year, three-year,
“0-6”), data were analyzed in aggregate in part because
of the small number of nontraditional programs. As a re-
sult, important differences between program types may
have been overlooked. Also, the specific content covered
during remediation for the responding programs that re-
ported having a PCOA-based remediation program was
not queried. The content of remediation programs as well
as the timing and delivery methods for them represent an
important direction for future research. Another possible
limitation is that data were self-reported and provided by
directors or deans of assessment. An assumption was
made that those individuals were generally the most
knowledgeable in the area of PCOA administration and
remediation and therefore able to answer the questions
presented in the survey for their respective institutions.
While the length of the remediation period was recorded,
the survey did not collect information regarding the pro-
portion of that time period dedicated to remediation ver-
sus other activities such as ongoing coursework. Two
additional limitations involved the cleaning and recoding
of data. As noted previously, a number of individuals
selecting “other” for one or more items provided a de-
scription that appeared to match one or more predefined
categories. Their responses were recoded accordingly;
however, the researchers may have misunderstood the
respondents’ meaning. Several respondents also provided
information that was somewhat unclear, so we contacted
them for clarification. However, as the respondent’s name
and institution were optional fields, this could not be done
in all cases.

Future research should seek to determine the validity
of the PCOA as a tool for identifying students in need of
remediation prior to beginning APPEs. Limited reports
have been made regarding its utility in predicting APPE
success.4,32 Coyle and colleagues stated that after a pro-
gram transition from using a “homegrown” examination
to using PCOA as a high-stakes assessment for students
prior to beginning APPEs, a correlation was found be-
tween students performing poorly on the PCOA and their
readiness for APPEs.4 Jefferson andWeber evaluated the
correlation of pharmacotherapy course grade point aver-
ages, skills laboratories, and PCOA scores to APPE per-
formance.32 A positive correlation existed between
PCOA scores and APPE performance, but it was not
found to be a comprehensive indicator. If PCOA can be
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established as a reliable and valid assessment for deter-
mining success on APPEs or as part of a formula to de-
termine such, best practices for developing benchmark
scores and remediation processes should also be de-
scribed in the literature.4,32

CONCLUSION
The survey data confirmed an increase in the num-

ber of programs using the PCOA since it first became
available in 2008-2009, especially for testing P3 stu-
dents, which likely occurred in response to ACPE Stan-
dards 2016. The findings from this study clearly
demonstrate wide variability in how pharmacy schools
are positioning the use of the PCOA (high vs low stakes),
setting (or not setting) standards for individual student
performance, and designing and implementing associ-
ated student remediation processes. Although relatively
few programs use PCOA as part of student progressions
decisions, more than half of those administering the
PCOA as a low-stakes assessment in 2015-2016 are con-
sidering changing the stakes for future cohorts. Given
the mandated use of PCOA for pre-APPE students na-
tionally, it will be important for future research to iden-
tify and study best practices asmore colleges and schools
incorporate this tool within their student and program-
matic assessment plans.
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