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RESEARCH ARTICLES

Traditional and Novel Predictors of Classroom and Clerkship Success of

Pharmacy Students

Robert S. Kidd, PharmD, and David A. Latif, PhD

Shenandoah University, Bernard J. Dunn School of Pharmacy

Objectives. This study was designed to assess the extent to which 7 traditional and novel predictors
contribute to overall pharmacy grade point average (pharmacy GPA), first through third year phar-
macy GPA (1-3 year GPA), and clerkship GPA of pharmacy students.

Methods. This investigation used a convenience sample and a blinded retrospective record review of
the first 3 class years of Doctor of Pharmacy students at Shenandoah University’s Bernard J. Dunn

School of Pharmacy (Classes of 2000, 2001, and 2002).

Results. Pharmacy College Admissions Test (PCAT) score, essay score, California Critical Thinking
Dispositions Inventory (CCTDI) and Skills Test (CCTST) were all significant predictors of pharmacy
GPA. PCAT and CCTDI contributed significantly to 1-3 GPA. Finally, only the CCTST proved to be

a significant predictor of the clerkship GPA.

Conclusion. This study corroborated previous studies by concluding that several traditional predictors
of students’ performance appear to significantly predict academic outcomes. However, it advances the
study of predictors of pharmacy students’ performance by examining the role of critical thinking in

students’ performance.
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INTRODUCTION

Idenitfying those applicants who are most likely to
have success in classroom courses, and more impor-
tantly, those who are most likely to develop into com-
petent practitioners is critical to both the mission of
pharmacy schools and the profession of pharmacy.
This determination process has long been a challenge
for members of admission committees in schools of
pharmacy. Numerous studies have been conducted to
determine which preadmission criteria are the best pre-
dictors of various measures of academic success. Those
quantitative and qualitative variables previously exam-
ined include the Pharmacy College Admissions Test
(PCAT) in part or in whole, prepharmacy grade point
average (GPA), math and science course grades, in-
volvement in extracurricular activities, age, gender,
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marital status, ethnicity, achievement of a 4-year col-
lege degree, rank of the applicant’s undergraduate
school, personal interview scores, Myers-Briggs Type
Indicator (MBTI), and California Critical Thinking
Skills Test (CCTST).'” There is general agreement
that many of these factors are predictors of academic
performance. For example, Charupatanapong et al re-
ported that older pharmacy students with lower pre-
pharmacy GPAs were more likely to perform at lower
academic levels."®

Chisholm et al demonstrated that the greatest pre-
dictors of the GPA of first-year pharmacy students in-
cluded their prepharmacy math/science GPAs and
whether they had completed a 4-year undergraduate
degree prior to entering pharmacy school."”

Allen et al examined several prepharmacy predic-
tors of success in pharmacy schools. The authors re-
ported that the best predictors for the first professional
year were a student’s overall prepharmacy GPA, GPA
for required prepharmacy courses, and PCAT scores.'®
The strongest predictors of success in practice-related
courses and clerkships were PCAT scores and the
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CCTST. Hardigan et al reported that prepharmacy
mathematics GPA, cumulative prepharmacy GPA, ver-
bal PCAT scores, faculty interview, and composite
PCAT scores were all significant predictors of phar-
macy students’ first-year GPA."

Most of these studies evaluated the potential pre-
dictors in relation to success early in the professional
curriculum. The present investigation differs from
these by examining not only predictors of performance
in classroom-based courses in the first through third
professional years, but also predictors of professional
performance using the GPA for 4™ professional year
clerkships. One of many issues addressed by the
American Association of Colleges of Pharmacy’s
Commission to Implement Change was admission cri-
teria, policies, and procedures. These recommendations
were subsequently adopted in 1997 in the Accredita-
tion Standards and Guidelines for the Professional Pro-
gram of Pharmacy leading to the Doctor of Pharmacy
Degree of the American Council on Pharmaceutical
Education (ACPE).?' Guideline 16.5 states “Studies are
encouraged that relate admissions criteria with student
achievement in the professional program in pharmacy
and performance in professional practice.” Assessing
how admission criteria correlate to performance in pro-
fessional practice is more difficult than assessing how
it correlates to classroom success. The main difficulty
is identifying quantitative and/or qualitative measures
of performance in a practice setting. Because of this
problem, the value of many of these variables has not
been thoroughly examined in relationship to perform-
ance of pharmacy students in a professional practice
setting.

Guideline 16.3 of the ACPE Standards states
“Admissions criteria, policies, and procedures should
give consideration not only to scholastic accomplish-
ments, but also to other factors such as motivation, in-
dustry, and communication capabilities that show the
student's potential to become a life-long learner and an
effective professional.” To this end, applicants to our
school are required to complete an application packet
before consideration for matriculation is given. A com-
plete packet includes an application, a copy of all un-
dergraduate transcripts, PCAT score, and 3 letters of
reference. The admissions committee examines tran-
scripts based on both required prerequisites, and all
prior pre-professional courses taken, which may in-
clude more courses than the required ones. In addition,
an on-campus interview with current faculty members
and students and an on-campus, timed essay is re-
quired. Entering students also undergo several other
evaluations including the CCTST and the California

Critical Thinking Dispositions Inventory (CCTDI) dur-
ing the orientation period at the beginning of the first
professional year.

The on-campus interview is evaluated with a 10-
item instrument using a Likert scale with a 55-point
maximum score. Its primary purpose is to assess can-
didates on interpersonal, motivational, and critical
thinking characteristics. The on-campus, timed essay is
a 30-minute exercise to evaluate a candidate’s written
communication skills. The timed essays are all evalu-
ated by a single faculty member using a 4-parameter
Likert-scale instrument that has a 35-point maximum
score.

The CCTST is a standardized 34-item multiple-
choice instrument that evaluates and reports scores on
one’s analysis skills, evaluation skills, inference abil-
ity, deductive reasoning, inductive reasoning, and
overall critical thinking. The CCTDI is a standardized
75-item instrument with all responses recorded using a
6-point Likert scale. It is designed to measure an indi-
vidual’s disposition toward using his or her critical
thinking skills in any given situation. Other tests used
to examine critical thinking skills include the Watson-
Glaser Critical Thinking Skills Assessment, the Cornell
Critical Thinking Skills Test, and the Collegiate As-
sessment of Didactic Proficiency Critical Thinking
Test. However, the authors are not aware of any litera-
ture reports describing their use in pharmacy education.

The CCTST and CCTDI are being evaluated as
possible admission criteria to assist in predicting an
applicant's potential to become an effective profes-
sional and a life-long learner. A very important aspect
of delivering pharmaceutical care is the practitioner’s
ability and inclination to critically analyze situations.
Therefore, we are assessing the significance of evaluat-
ing an applicant’s critical thinking skills and inclina-
tion. In addition, our curriculum includes several prob-
lem-based learning courses to assist our students in
develop their critical thinking skills. The curriculum is
also designed to transition students into independent
practitioners and life-long learners by beginning with
group assignments and transitioning to individual pro-
jects by the end of the third year of the professional
curriculum. Therefore, based on the apparent impor-
tance of these skills, this study was designed and con-
ducted to evaluate the relative ability of these variables
to predict both academic and practice setting perform-
ance as recommended by ACPE accreditation stan-
dards. For purposes of this study, professional practice
performance was operationalized as students’ grade
point average on their fourth professional year experi-
ential rotations.
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Table 1. Influence of Preadmission Indicators on Overall Pharmacy GPA

Indicator N Mean (SD)  Beta Coefficient Significance
PCAT 139 52.3(28.32) 0.30 0.001*
Required prepharmacy GPA 139 3.0(0.34) 0.11 0.358
Cumulative prepharmacy GPA 139 2.9(0.43) 0.22 0.062
Interview 137 422 (5.71) -0.04 0.580
Essay 137 25.6 (4.96) 0.17 0.017
CCTDI 139 310.1(30.81) 0.15 0.028"
CCTST 139 16.5 (4.15) 0.19 0.033"

* Significant at the 0.01 alpha level
T Significant at the 0.05 alpha level.

METHODS

Prior to beginning our research, this study was ap-
proved by the Human Subjects Review Board of Shen-
andoah University. This investigation used a conven-
ience sample and was a blinded retrospective record
review of the first 3 class years of Doctor of Pharmacy
students at Shenandoah University’s Bernard J. Dunn
School of Pharmacy (Classes of 2000, 2001, and
2002). A power analysis, based on an estimated mod-
erate effect size, used a 0.80 convention to determine
the proper sample size. Based on this analysis, using a
0.01 significance level, 80 students were needed for
this investigation.”> Complete records were obtained
from 139 of the 187 students in 3 classes of students. A
Student’s t-test was used to determine if those students
for which we had complete records were significantly
different from those for which we did not have com-
plete records. A one-way ANOVA was used to deter-
mine if the classes were systematically different from
each other on the variables of interest.

The CCTST, CCTDI, PCAT, required prephar-
macy GPA, cumulative pre-pharmacy GPA, essay
score, and interview score served as independent vari-
ables and were assessed in relationship to the students’
overall pharmacy GPA (ie, cumulative GPA during
their 4 professional years), first through third year
pharmacy GPA (ie, cumulative GPA for all 50 courses
during the first 3 professional years, 1-3 year GPA) and
clerkship GPA during the fourth professional year (ie,
cumulative GPA for all 7 experiential clerkships during
the fourth professional year) by multiple regression
analysis. The GPAs were calculated as a numerical
weighted average based on the course credit hours and
quality points of the letter grade achieved (ie, A = 4.0,
B = 3.0, C= 2.0, and D = 1.0). Finally, colinearity
analysis was performed to assess if multicolinearity
was a problem. A priori significances were set at the
0.05 alpha level. SPSS v.10 software (SPSS, Inc., Chi-

cago, Illinois) was used to evaluate the data for statisti-
cal significance.

RESULTS

Using PCAT scores, required prepharmacy GPA,
and cumulative prepharmacy GPA as dependent vari-
ables, the Student’s t-test revealed that those students
for which we had complete records were not signifi-
cantly different from those for which we did not have
complete records. A one-way ANOVA revealed that
students enrolled in each of the class years were not
significantly different from each other based on the
variables of interest. Therefore, we concluded that the
classes were not systematically different from one an-
other in terms of markers of academic performance.

The first analysis examined the influence of the 7
independent variables on students’ overall pharmacy
GPA. The model contributed significantly to students’
overall pharmacy GPA (p = 0.001). As shown in Table
1, PCAT, essay, CCTDI, and CCTST all contributed
significantly at the 0.05 alpha level to overall phar-
macy GPA. Colinearity analysis revealed that multi-
colinearity did not appear to be a problem with this
sample.

The second analysis examined the influence of the
same 7 independent variables on students’ 1-3 year
GPA. The model contributed significantly to students’
1-3 year GPA (p < 0.001). As shown in Table 2, PCAT
and CCTDI were the only variables to contribute sig-
nificantly at the 0.05 alpha level to 1-3 year GPA.
Colinearity analysis revealed that multicolinearity did
not appear to be a problem with this sample.

The third analysis examined the relationship be-
tween the same 7 independent variables and the stu-
dents’ clinical performance as measured by the clerk-
ship GPA (actual performance on the fourth profes-
sional year experiential rotations). The model signifi-
cantly contributed to clerkship GPA (p = 0.008). How-
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Table 2. Influence of Preadmission Indicators on first through third year pharmacy GPA

Indicator N Mean (SD) Beta Coefficient  Significance
PCAT 139 52.34 (28.32) 0.40 <0.001
Required prepharmacy GPA 139 3.09 (0.34) 0.22 0.060
Cumulative prepharmacy GPA 139 2.91 (0.43) 0.17 0.139
Interview 137 42.23 (5.71) -0.04 0.508
Essay 137 25.61 (4.96) 0.11 0.093
CCTDI 139 310.15 (30.81) 0.14 0.046"
CCTST 139 16.58 (4.15) 0.038 0.665

* Significant at the 0.01 alpha level; 'Significant at the 0.05 alpha level.

Table 3. Influence of Preadmission Indicators on Clerkship GPA

Indicator N Mean (SD) Beta Coefficient Significance
PCAT 139 52.34 (28.32) -0.18 0.105
Required prepharmacy GPA 139 3.09 (0.34) -0.08 0.595
Cumulative prepharmacy GPA 139 2.91 (0.43) 0.02 0.897
Interview 137 42.23 (5.71) 0.04 0.648
Essay 137 25.61 (4.96) 0.14 0.121
CCTDI 139 310.15 (30.81) 0.17 0.056
CCTST 139 16.58 (4.15) 0.30 0.006*

* Significant at the 0.01 alpha level

ever, as Table 3 reveals, of the 7 independent variables,
only the CCTST made a significant contribution to
clerkship GPA at the 0.05 alpha level (p = 0.006). The
other critical thinking marker, CCTDI, approached sig-
nificance at the 0.05 alpha level (p = 0.056). Again,
colinearity analysis was performed and it did not ap-
pear that multicolinearity was a problem.

DISCUSSION

The determination of accurate predictors of appli-
cants who are more likely to have success in classroom
courses, and more importantly the ones who are more
likely to develop into competent practitioners in the
practice setting, is critical to both the mission of
schools of pharmacy and the profession of pharmacy.
This study confirms previous findings from several
studies that an applicant’s PCAT is a good traditional
predictor of a student’s academic success in pharmacy
school. Most studies have evaluated the PCAT alone or
in combination with GPA in relation to performance in
the first year of pharmacy school and found it to be a
good predictor of various measures of success. Chis-
holm et al performed a comprehensive review of stud-
ies evaluating the PCAT as a predictor of success.'’
This study extends those finding and demonstrates a
significant correlation between PCAT score and class-
room-based course success, as well as overall success

in pharmacy school. It also identifies the on-campus
timed essay, CCTST, and CCTDI as accurate predic-
tors of students’ overall success. The report by Allen et
al is the only other study to examine a standardized
critical thinking exam in pharmacy students, and they
identified the CCTST to be a strong predictor of prac-
tice-related and clerkship success, but not overall suc-
cess.'® Finally, this investigation identifies the CCTDI
as an accurate predictor of success in first through third
year classroom-based courses that has not previously
been examined as a predictor of success in pharmacy
students.

Students’ performance during the practice-based
clerkships in the fourth professional year was used as a
measure of their ability to function as competent practi-
tioners since these courses more accurately replicate
actual pharmacy practice. In addition to a sufficient
knowledge base gained during the first three years of
the pharmacy curriculum, a successful practitioner
must possess adequate critical thinking and problem-
solving skills to face the day-to-day challenges of pro-
fessional practice.

This investigation demonstrated that, of all the in-
dictors examined, only CCTST significantly contrib-
uted to clerkship GPA at the 0.05 alpha level. Interest-
ingly, PCAT scores, while a significant contributor to
career success and success in classroom-based courses,
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were not a contributor to success in fourth professional
year experiential rotations. These results corroborate a
previous study that reported a significant correlation
between CCTST and students’ clinical performance as
measured by fourth professional year experiential rota-
tion grades."®

This study is the first one in pharmacy education
that has examined CCTDI, which was shown to have
predictive power for overall academic success and suc-
cess in classroom-based courses as well as a trend indi-
cating professional practice success (p = 0.056). The
disposition towards critical thinking assessed by the
CCTDI is as crucial as the requisite skills evaluated by
the CCTST.® A student may possess strong critical
thinking skills, but if the student is not inclined to use
those skills, his or her full problem-solving potential
will not be realized. Furthermore, the disposition to-
wards critical examination of clinical problems, as op-
posed to facing problems emotionally or otherwise, is
also very beneficial in the patient care setting. The re-
sults of this study suggest the preadmission assessment
of applicants’ critical thinking skills and their disposi-
tion toward critical thinking by admissions committees
can be valuable in predicting applicants’ future poten-
tial not only as a successful students in the classroom,
but also as a competent practitioners.

At least 2 limitations of this study must be stated.
First, it is difficult to adequately define and assess per-
formance in a pharmacy practice setting. Our school
uses a standardized grade sheet for the professional
experience program clerkships, but the variety of prac-
tice sites and preceptors used in the fourth professional
year can results in a lack of standardization of grades.
For example, a previous study showed a significant
relationship between PCAT scores and grades for
fourth professional year experiential rotations.'® We
did not find this relationship. This highlights the diffi-
culty of assessing performance in a pharmacy practice
setting. Often, performance assessment varies from
preceptor to preceptor, and perhaps between schools of
pharmacy.

A second limitation is that this investigation used a
convenience sample taken from one private school of
pharmacy. Therefore, it may be difficult to generalize
the results of this study to all other schools of phar-
macy. Since the school graduated its first class in 2000,
the sample size for this study was relatively small.
However, future classes will be incorporated into the
analysis as the data become available.

CONCLUSIONS

In this study, 2 traditional predictors, PCAT and
essay, along with 2 nontraditional predictors, CCTDI
and CCTST, were shown to be significant predictors of
overall success in our Doctor of Pharmacy curriculum.
The only traditional predictor of success in classroom-
based courses was the PCAT score. The CCTDI, an
indicator not often used in schools of pharmacy, also
was shown to contribute significantly to success of stu-
dents in classroom courses. However, the CCTST was
the only examined indicator shown to be a significant
predictor of the clerkship performance of our pharmacy
students. Although more studies examining the predic-
tive power of the nontraditional indicators of CCTDI
and CCTST are needed, the present investigation is a
preliminary step in validating the usefulness of these
indicators of pharmacy students’ performance. There-
fore, these 2 valid and reliable instruments may be vi-
able options for schools of pharmacy attempting to as-
sess applicants’ potential for future performance in
both the classroom and the professional practice set-
ting.
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