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To fairly and accurately interpret candidates’ Pharmacy College Admission Test (PCAT) scores as
listed on their official transcripts, it is important to understand how these scores reflect candidates’
performances on cognitive tasks involving the identification, interpretation, analysis, and evaluation of
information assumed to have been covered in pre-pharmacy science, math, and general education
coursework. This paper attempts to facilitate this understanding by explaining how candidates’ re-
sponses to PCAT test items relate to their scaled scores and percentile ranks and how their writing
scores reflect their performance. This paper also suggests how differences between candidates’ PCAT
subtest scores may reflect different personal experiences, educational backgrounds, and cognitive
abilities.
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INTRODUCTION
The PCAT is a norm-referenced standardized test de-

veloped by NCS Pearson, Inc, to measure content knowl-
edge and cognitive abilities that pharmacy schools
consider to be essential for success in their programs. In
an effort to ensure the continuing relevance and usefulness
of the test for assessing candidates’ prerequisite knowledge
and skills, the American Association of Colleges of Phar-
macy PCAT Advisory Committee works closely with
Pearson to review annual score data and to suggest periodic
revisions to the contents of the test. These efforts are
intended to ensure that the PCAT accurately reflects cur-
rent pharmacy school prerequisite requirements in the sci-
ences, math, and language arts, and that candidates’ scores
accurately suggest their abilities in these areas.

Immediately upon completing thePCATat a Pearson
Vue test center, candidates are given a preliminary score
report. After Pearson verifies that no irregularities oc-
curred that could have affected candidates’ performances,
and after candidates’ essays have been scored, each can-
didate receives an official score report, and each school
designated by the candidate receives the candidate’s
scores either on a printed official transcript directly from
Pearson or electronically from the Pharmacy College Ap-
plication Service (PharmCAS).

Each official score report and official transcript lists
the following information for a candidate’s most recent
PCAT test results: scaled scores and percentile ranks for

the current four multiple-choice subtests: biological pro-
cesses, chemical processes, critical reading, and quanti-
tative reasoning; a composite scaled score, indicating an
average of the four multiple-choice subtest scaled scores,
and a composite percentile rank; a score for the writing
subtest and amean writing score representing the average
score earned by all candidates taking the test during the 12
months prior to the candidate’s test date. The official tran-
script also lists the candidates’ four most recent previous
PCAT scores earned during the past 5 years.

The PCAT scaled scores are standardized scores that
represent equal units on a continuous scale, ranging from
200 to 600,with a designatedmean and standard deviation
(originally established in 2004 as 400 and 25, respec-
tively). These scaled scores are derived from candidates’
raw scores, which are the number of items answered cor-
rectly for a given subtest. The use of psychometric pro-
cedures to equate raw scores on a common scale also
facilitates the determination of percentile ranks ranging
from 1-99, which represent the percent of candidates who
received a scaled score lower than a given score in the
current norm group, which is the 64,652 candidates tak-
ing the PCAT for the first time from July 2011 through
January 2015.

Because they represent equated scores, scaled scores
earned for a given subtest during one PCAT test admin-
istration are comparable to scaled scores earned for the
same subtest during other test administrations, even
though different forms of the test are administered.Unlike
scaled scores, the percentile ranks are comparable across
subtests because they are based on performances relative
to the current norm group. For this reason, the percentile
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ranks are more useful than the scaled scores for compar-
ing individual candidates to one another and for determin-
ing a candidate’s strengths and weaknesses relative to
other candidates. The subtest percentile ranks are most
useful for comparing abilities in the specific subject areas
assessed by the PCAT, and the composite percentile rank
is most useful for general comparisons.

All multiple-choice scores are reported on official
transcripts as scaled scores and 2015 percentile ranks,
with all percentile ranks obtained before July 2016 con-
verted to 2015 equivalents. For all PCAT scores earned
prior to July 2016, composite scaled scores have been
recalculated based on the four subtests included on the
PCAT, rather than the five in use when candidates orig-
inally took the examination. Additionally, composite
percentile ranks for scores earned prior to July 2016
are based on these recalculated scaled scores. The PCAT
percentile ranks listed on transcripts issued prior to the
July 2016 PCAT administration may be compared to the
current percentile ranks by using the compendium tables
included in the 2016 edition of the PCAT Technical
Manual.1

Each raw-score point on a test form subtest corre-
sponds to a unique scaled score which, in turn, corresponds
to a percentile rank. Because each PCAT multiple-choice
subtest includes 40 operational items (items on a test
form that are used to determine candidates’ scores),
and there are 401 possible scaled-score points (200-600),
a difference of one raw-score point necessarily results in
a difference of more than one scaled-score point. This
does not mean, however, that an increase of one raw-
score point (one more item answered correctly) neces-
sarily results in an equal unit increase in scaled-score
points (eg, 10 scaled-score points for each raw-score
point).

Each test form subtest is composed of a unique set of
operational items that vary in difficulty,with no two items
requiring the exact same estimate of ability for candidates
to answer them correctly. For this reason, a raw-score
point total (1-40) earned on one test form subtest reflects
a slightly different estimate of the ability required for
a candidate to answer the same number of operational
items correctly on another test form. It follows, then, that
the scaled-score increase associated with each increase in
raw-score point will also vary.

A scaled score is assumed to indicate the ability
needed to answer a given number of operational items
correctly for a given subtest, and the corresponding per-
centile rank indicates how a given subtest scaled score
relates to all candidates from the current normative sam-
ple. Table 1 shows average raw-score to scaled-score
to percentile-rank correspondences for all test form

subtests administered during the 2011-2015 PCAT nor-
mative sample period (except for verbal ability, which is
no longer part of the PCAT). This table illustrates how
1-point increases in raw score have resulted in corre-
sponding increases in scaled-score points and percentile
ranks. Each row in Table 1 shows how a 1-point raw-
score increase corresponds to a given average increase
in scaled score and percentile rank during the normative
sample period. For example, for biological processes,
an increase from a raw score of 23 to 24 (shown as
“23-24” in the table) corresponds to an average 3-point
scaled-score increase and a 5-point increase in percen-
tile rank. Note that the correspondences shown in Table
1 are averages that illustrate patterns observed across
multiple test forms administered over several years
rather than exact score correspondences for a specific
test administration.

Table 1 illustrates what is typically seen in a subtest
raw-score to scaled-score relationship: a 1-point differ-
ence in the raw score near the lower and upper ends (ie,
1-5 and 35-40) results in greater scaled-score differ-
ences than a 1-point raw-score difference near the me-
dian where corresponding differences in scaled scores
are less. This occurs because there are more candidates
earning scores close to the median, which results in
greater scaled-score precision (with smaller standard
error of measurement), and fewer candidates earning
scores at the low and high ends where there is less
scaled-score precision.

Table 1 also shows that the pattern in the relationship
between scaled-score and percentile-rank correspon-
dences is the opposite of the pattern seen between raw
scores and scaled scores. The scaled-score to percentile-
rank relationships illustrated in Table 1 reveal that around
the subtest means, relatively slight differences in scaled
scores result in greater differences in percentile rank. The
reason for this is that scaled scores are derived from an
assumption that the candidates taking the PCAT consti-
tute an approximately normal distribution of abilities. The
large size of the normative sample used to determine the
percentile ranks has indeed resulted in the data forming
a classic bell curve characteristic of a normal distribution,
with the majority of scores clustered around the mean.
This cluster of scaled scores around themean is illustrated
in Figure 1 by showing the bell curve formed when these
scores are plotted for the current normative sample.

As shown in Figure 1, the percent of candidates earn-
ing a given scaled score (indicated on the y-axis) is great-
est near the middle of the scaled-score distribution (ie,
around 400 on the x-axis). This illustrates why relatively
small differences in scaled scores near the mean corre-
spond to greater differences in percentile rank than do
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scaled scores near the extremities, where there are fewer
candidates and where each difference in scaled score re-
sults in a smaller difference in percentile rank. For exam-
ple, as illustrated in Figure 1, a composite scaled score of
405 includes approximately 14%more candidates scoring
below that point than does a score of 399 (a 6-point in-
crease), whereas a scaled score of 447 only includes less

than 1% more candidates scoring below that point than
does a score of 441 (also a 6-point increase).

Writing Scores
ThePCATwriting score reflects candidates’ abilities

to apply conventions of language and problem-solving
skills in the composition of an original essay. Even though

Table 1. Average PCAT Subtest Scaled Score (SS) and Percentile Rank (PR) Point Increases for Selected Raw Score (RS) Increases
for the 2011–15 PCAT Normative Sample

RS Increase

Biological Processes Chemical Processes Critical Reading Quantitative Reasoning

SS Point
Increase

PR Point
Increase

SS Point
Increase

PR Point
Increase

SS Point
Increase

PR Point
Increase

SS Point
Increase

PR Point
Increase

0–1 18 0 20 0 20 0 18 0
1–2 18 0 21 0 21 0 19 0
2–3 11 0 13 0 13 0 12 0
3–4 9 0 10 0 10 0 8 0
4–5 6 0 7 0 7 0 7 0
5–6 6 0 7 0 7 0 6 0
6–7 5 0 5 0 6 0 5 0
7–8 5 0 6 0 5 0 5 0
8–9 4 0 4 0 5 0 4 0
9–10 3 0 5 1 4 0 4 1
10–11 4 0 4 2 4 0 4 2
11–12 3 1 3 1 4 1 3 2
12–13 4 1 4 3 4 1 4 3
13–14 3 1 4 3 3 1 3 4
14–15 3 2 3 3 4 2 3 3
15–16 3 2 4 5 3 1 3 5
16–17 3 2 3 4 4 3 3 6
17–18 3 3 3 5 3 3 3 6
18–19 3 4 3 6 3 3 3 6
19–20 2 3 3 5 3 3 3 6
20–21 3 4 4 6 4 6 3 6
21–22 3 5 3 6 3 4 3 7
22–23 3 6 3 5 3 5 3 5
23–24 3 5 3 5 3 5 2 4
24–25 3 6 4 7 4 8 3 5
25–26 3 5 3 4 3 6 4 6
26–27 3 6 3 4 4 7 3 4
27–28 3 6 4 5 4 8 3 3
28–29 3 6 4 4 3 5 3 3
29–30 4 5 4 3 4 6 4 3
30–31 3 5 4 3 5 7 4 2
31–32 4 5 4 2 4 4 4 2
32–33 5 5 5 2 5 4 5 2
33–34 5 3 6 2 6 3 5 1
34–35 5 3 6 1 6 1 6 1
35–36 7 2 8 1 8 1 6 0
36–37 8 2 9 0 9 0 9 0
37–38 11 0 12 0 13 0 11 0
38–39 18 0 21 0 21 0 19 0
39–40 18 0 21 0 21 0 19 0

American Journal of Pharmaceutical Education 2017; 81 (1) Article 17.

3

 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.ajpe.org


no equating method is applied to writing scores to make
them precisely equivalent, as is done with the multiple-
choice subtest scaled scores, they are obtained through
rigorous standardized administration and scoring pro-
cesses that ensure their reliability. All operational writ-
ing prompts (topics on which candidates are asked to
write) are selected based on criteria requiring that a sim-
ilar mean score was obtained when each prompt was
originally field tested.

Each PCAT essay response is assessed with refer-
ence to scoring rubrics (detailed descriptions of each
score point), and specific verification procedures are
followed during the scoring process to ensure the con-
sistency and reliability of the scores assigned. Because
these scores are reported for performances on specific
prompts that differ from one test administration to an-
other, and because each test administration includes
multiple operational prompts, comparisons between
candidates’ writing scores must be made with some cau-
tion. That said, the writing scores may be interpreted

with reference to the mean score listed on the official
transcript, as well as to the score-point descriptions and
the sample essays of each score that are included in
a document entitled “Interpreting PCAT Scores,” which
is available to download from the PCAT website.2

Candidates taking the PCAT earn a single writing
score reported on a scale of 1.0-6.0, with 1.0 representing
the lowest earned score possible and 6.0 representing the
highest earned score possible. Following a test administra-
tion, a score for each essay is determined by assigning two
scores ranging from 1-6. If the two assigned scores are the
same (eg, 3 and3), or differ bynomore than one score point
(eg,3 and4), the twoscoresare averaged, resulting ina final
score represented to one decimal place (eg, 3.0, 3.5). If the
twoassigned scores differ bymore thanone score point (eg,
3 and 5), a resolution score is assigned and then combined
with the higher of the two original scores, with the average
of these two scores representing the final score (eg, an
original high score of 5 and a resolution score of 4 would
result in a final score of 4.5).

Figure 1. Distribution of Candidates Earning Composite Scaled Score Points for the 2011–2015 Normative Sample (With the Solid
Line Indicating the Normal Distribution)
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Table 2 shows a score point distribution for all the
valid writing scores earned (ie, no 0 scores) on the current
6-point scale during the current normative sample period.
Most of the scores (78.5%) are in the middle of the dis-
tribution (3.0-4.0), with a relatively smaller proportion
(18.7%) at the lower end (1.0-2.5) and an even smaller
proportion (2.8%) at the upper end (4.5-6.0). What this
distribution suggests is that approximately 82% of the
candidates earn scores of 3.0 or greater, 57% earn scores
of 3.5 or greater, 39%earn scores of 4.0 or greater, and 3%
earn scores of 4.5 or greater. This information may help
schools determine a minimally acceptable writing perfor-
mance or may suggest a candidate’s need for remediation
after admission.

Interpreting PCAT Scores for Admission
Pharmacy College Admission Test scores can be

useful in the admissions process and as a guide for plac-
ing students appropriately by providing consistent and
reliable information about the abilities of applicants.
This is particularly important considering the possible
variability in standards among schools and geographic
regions. Scores on the PCATmay also be useful in iden-
tifying a candidate’s academic strengths and weak-
nesses and assessing any need for remedial support. In
the process of reviewing PCAT scores, along with all
other available information about a candidate, admis-
sion committees may find some discrepancies that re-
quire clarification.

PCAT Subtest Score Discrepancies
Althoughmany items on the biological processes and

chemical processes subtests do involve the application of
interpretive and critical-thinking skills, particularly those
associated with passages (paragraphs of text on a specific
topic, which may include graphics), other items may also
include specific technical content that is more easilymem-
orized. The critical reading, quantitative reasoning, and
writing subtests are more skill-based than knowledge-
based: one requires the comprehension, analysis, and eval-
uation of complex ideas represented in text; one involves
the performance of quantitative computation skills re-
quired to solve mathematical problems; and one involves
the composition of an original essay that proposes a solu-
tion to a problem. These skills are not as dependent on

identifying information as they are on the ability to inter-
pret information and perform applications. For this reason,
candidates with higher scores on the biological processes
and chemical processes subtests relative to their scores on
critical reading, quantitative reasoning, andwritingmay be
those whose cognitive strengths are more knowledge-
based than application-based.

Looked at in another way, the biological processes,
chemical processes, and quantitative reasoning subtests
emphasize basic scientific and mathematic principles
and knowledge, and in that sense may be much more
course-dependent than the critical reading and writing
subtests, which involve abilities that can be developed
over time in both academic and personal settings. For
this reason, the language-oriented subtest scores may
provide greater insight into candidates’ general aca-
demic ability than the more course-dependent biologi-
cal processes, chemical processes, and quantitative
reasoning subtest scores. Also, some candidates whose
native language is not English may have difficulty with
critical reading items that require the interpretation and
analysis of extended text, or with the writing task that
requires the composition of an original essay. Even
though such individuals may be able to deal effectively
with the scientific and mathematical material as re-
flected in prerequisite course grades or in performance
on the PCAT biological processes, chemical processes,
and quantitative reasoning subtests, they may be less
able to deal with the more language-dependent critical
reading and writing subtests.

CONCLUSION
Though research has consistently shown the PCAT

to be a strong predictor of subsequent academic perfor-
mance, PCAT scores are intended to be only one set of
indicators among several sources of candidate informa-
tion considered in admissions decisions. For this reason,
PCAT scores should not be seen to represent a rigid per-
formance standard that could inadvertently exclude other-
wise worthy candidates. What PCAT scores do represent
is a common standard against which candidates can be
compared, regardless of educational background or other
personal variables. When used along with all other infor-
mation available to admissions committees, PCAT scores
represent valuable information that each college or school

Table 2. Normative Sample Writing Score-Point Distributions

Writing Score Points

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
n 280 313 4,787 3,536 11,832 8,351 17,330 1,030 278 9 41
% 0.6 0.7 10.0 7.4 24.8 17.5 36.3 2.2 0.6 0.0 0.1
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of pharmacy can determine for itself how to best usewhen
assessing its applicants.
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