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Objective. To assess the impact of a journal club elective course on measures of student’s longitudinal
performance throughout an accelerated three-year Doctor of Pharmacy (PharmD) curriculum.
Methods. Students were separated into two groups (those who did and did not complete a journal club
elective). The following primary and secondary student outcomes were assessed using hierarchical
linear regression analysis: score on the Pharmacy Curriculum Outcomes Assessment (PCOA), overall
course grade in the Pharmacotherapeutics IV course, overall course grade in the Research Design and
Literature Evaluation II course, and average grade on acute/ambulatory care advanced pharmacy
practice experiences (APPEs).
Results.One hundred ninety-seven students were included in the study (73 students who completed the
journal club elective and 124 students who did not). After controlling for baseline confounders,
enrollment in the journal club elective was associated with students scoring 24.5 points higher on
their overall scaled score on the PCOA. Enrollment in the journal club elective also appeared to add 2%
to a student’s overall grade in each of the courses and APPEs. All results were statistically significant.
Conclusion. An elective journal club course can significantly improve multiple objective measures of
pharmacy student learning. Components of this course, such as reading primary literature, presenting a
journal club, learning from peers, and scaffolding of pharmacotherapeutic concepts are important
elements to consider when designing a journal club curriculum.
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INTRODUCTION
The 2013 Center for the Advancement of Pharmacy

Education (CAPE) Educational Outcomes were created
to guide discussions of faculty members and preceptors
in curriculum planning, delivery, and assessment within
colleges and schools of pharmacy.1 The knowledge and
skills identified in Domain 1 provide the underpinning
for the development of the knowledge and skills for the
other domains. Two of the identified learning objectives
from Domain 1 and Domain 3 of the CAPE Educational
Outcomes, which also serve as our institution’s educa-
tional outcomes, are the ability to “. . .critically analyze
scientific literature related to drugs and diseases to en-
hance clinical decision making,” and the ability to
“identify problems; explore and prioritize potential
strategies and design, implement, and evaluate a poten-
tial solution.”1 The importance of students developing

these skillsets is further emphasized within Standards
2016 and the accompanying guidance document from
the Accreditation Council for Pharmacy Education
(ACPE).2,3

Achievement of these educational outcomes requires
both knowledge and application of evidence-based med-
icine (EBM). Evidence-based medicine is a crucial con-
cept in the education of healthcare professionals, and
literature evaluation represents an important step in learn-
ing to practice EBM.4 Journal clubs are a commonly used
tool to guide students in development of the skills needed
to critically evaluate the literature. Multiple studies have
evaluated the impact of courses teaching EBM and liter-
ature evaluation, both in pharmacy settings and in other
medical fields.5-9 Holloway and colleagues discussed
implementing additional student contact hours of EBM
instruction to first- and second-year medical students,
evaluating its impact using modified script concordance
methodology.5 An evaluation module was developed
to measure a student’s ability to assess five steps in the
practice of EBM: generating questions, searching for
evidence, critical appraisal, applying evidence, and self-
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evaluation.5 The results of the evaluation modules were
then compared to a comprehensive assessment that was
comprised of amock board examination, an assessment of
“work habits,” and a clinical reasoning exercise. Results
from this study showed that generating questions was
correlated with a student’s mock examination scores
(r5.23) and critical appraisal was correlated with a stu-
dent’s clinical reasoning skills (r5.31).5

To further foster students’ literature evaluation and
critical decision-making skills beyond the required cur-
riculum, Sullivan University College of Pharmacy and
Health Sciences (SU COPHS) developed a journal club
elective course. This study was a single-center retro-
spective observational cohort study conducted at our
institution to assess the impact of the journal club elec-
tive course on longitudinal performance throughout the
curriculum. Measurements of student performance in-
cluded Pharmacy Curriculum Outcomes Assessment
(PCOA) scores, course grades in Pharmacotherapeu-
tics IV, and Research Design and Literature Evalua-
tion II, and average overall scores for the acute/
ambulatory care advanced pharmacy practice experi-
ences (APPEs).

METHODS
Students at SUCOPHS complete the Doctor of Phar-

macy (PharmD) degree in three years rather than the tra-
ditional four years. This is made possible by organizing
the first two years of the curriculum (didactic plus intro-
ductory pharmacy practice experiences [IPPEs]) into
quarters, each consisting of 10 weeks of coursework
and one week of final examinations, with a two-week
break between quarters. Each quarter of the third profes-
sional year (PY3) consists of 12 weeks of APPEs, with a
one-week break between quarters.

This retrospective study involved SU COPHS stu-
dents from the class of 2015 and class of 2016. During
the period of analysis, the college followed a 4.0 grading
scale (A, B, C, F) for coursework, and students were pro-
vided a percent score on individual APPEs.

Instruction on the concepts of EBM and literature
evaluation was initially introduced in the first profes-
sional year (PY1). Students were taught basic didactic
concepts of literature evaluation in the required Research
Design and Literature Evaluation I course, which was
three credit hours. In the spring quarter of the second
professional year (PY2) immediately prior to APPEs, all
students took Research Design and Literature Evaluation
II (one credit hour). This course functioned as a “cap-
stone” for literature evaluation skills and culminated with
an application exercise where all students individually
presented a journal club to a small group (approximately

five peers and a faculty member). This faculty-graded
presentation accounted for 30% of the student’s overall
course grade. Each student was assigned a specific article,
and journal clubs were graded using the assigned rubric.
In preparation for this final assignment, students were
assigned various articles throughout the quarter to read
and take a formative assessment in preparation for the
class discussion.

In addition to required core classes, students took
two to four credits of elective coursework during each
of the first three didactic quarters of PY2 and were re-
quired to take at least eight credit hours of elective course-
work during that time. Each elective course was two
credit hours and met two hours once weekly. Students
could enroll in a journal club elective for up to three of
their four professional electives in the pharmacy curricu-
lum (meaning students could take it more than once).
Typical enrollment in the course was approximately 15-
20 students per quarter.

The journal club elective utilized an active-learning
approach that required each student to individually pres-
ent a formal journal club presentation as well as partici-
pate in class discussions and evaluate their peers. The goal
was for the students to learn to critically evaluate trials
and apply primary literature to patient care. Separate trials
were assigned to each student. The clinical trials selected
varied by quarter, although the basic structure and format
of the course remained intact. Content of the trials aligned
with pharmacotherapeutics topics that students had stud-
ied in previous or concurrent courses, contributing to the
formation of a scaffolding model of learning in the cur-
riculum.

During each session of the course, students provided
background information on the related disease state, de-
livered a journal club presentation based on a structured
rubric, and responded to questions from faculty facilita-
tors and the student audience. The rubric for the presen-
tation included sections for the introduction (14% of the
grade); themain discussion of the study type, demograph-
ics, and endpoints (24% of the grade); statistical analysis
(16% of the grade); results (12% of the grade); and con-
clusions (24% of the grade). Communication was also
evaluated and comprised 10% of the grade for this assign-
ment. This rubric was developed by course coordinators
after review of rubrics from various institutions and in
consultation with other clinical faculty members at the
institution.

As a part of the course, students were responsible for
reading the clinical trials assigned for that week’s class
and taking a quiz on these at the beginning of each class
period. Studentswere also expected to actively participate
in the discussion andwere evaluated on that participation.
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Participation was assessed by the course coordinators
documenting the frequency of student participation (ask-
ing questions, providing statements during discussion).
The class also included a comprehensive didactic final
examination,which covered study design, statistical anal-
ysis, results interpretation, clinical significance, and ap-
plication of the evidence.

The outcome measurements chosen for this study
were purposefully longitudinal in nature, rather than
based on students’ achievement in the course itself or
on an embedded assessment within the course. One of
these outcomes was score on the PCOA that students took
prior to beginning their APPEs (termed the “pre-APPE
PCOA” for this analysis). The pre-APPE PCOA was ad-
ministered in late April or early May of the PY2 year
(during spring quarter), roughly two months prior to the
start of APPEs, and was a low-stakes assessment without
external motivators.10 Student PCOA data were added to
other assessment data at the institution to determine at risk
students per the college’s assessment plan. The PCOA is
composed of 225-questions and divided into four content
areas: basic biomedical sciences; pharmaceutical sci-
ences; social, behavior, and administrative sciences; and
clinical sciences.10 The examination is assessed using a
scaled score model, with overall score and individual
content area scores ranging from 0-700. Under the pre-
vious PCOA blueprint (which this study used), literature
evaluationwas a subtopic assessed in the clinical sciences
content area and amounted to roughly seven of the 225
questions (3.1%). Unlike the overall and content area
scaled scores, the individual subtopic scores are based
on percent correct.10 The PCOA blueprint adopted in
2016 contains the same four content areas as the previous
blueprint; however, literature evaluation and evidence-
based medicine subtopics are spread between the clinical

sciences and social, behavioral, and administrative sci-
ences content areas.11

Data for all students graduating from SU COPHS
who took the pre-APPE PCOA in 2014 (class of 2015)
and 2015 (class of 2016) were included in the study.
Baseline characteristics collected included: gender, pre-
pharmacy math and science grade point average (GPA),
pre-pharmacy cumulative GPA, presence of degree on
admission, first professional year (PY1) GPA, and Re-
search Design and Literature Evaluation I course scores
(Table 1). Primary outcomes included overall PCOA
scaled scores as well as scaled scores for the clinical sci-
ence content area and literature evaluation percent correct
scores. Secondary outcomes included Pharmacothera-
peutics IV overall course grades, Research Design and
Literature Evaluation II overall course grades, and
acute/ambulatory care APPE cumulative overall average
scores. Data were analyzed using IBM SPSS version 22
(IBM, Armonk, NY). Baseline characteristics were ana-
lyzed using chi-square tests for discrete variables and
Student t tests for continuous data. A p,.05 was consid-
ered significant for all statistical analyses.

The secondary outcomes chosen for this study were
targeted at specific demarcation points in the curriculum.
Overall course average for Pharmacotherapeutics IV
(spring quarter of PY2) was chosen as a secondary out-
come because students had completed all electives prior
to this course. The Research Design and Literature Eval-
uation II overall course average was chosen because the
coursewas required of all students andwas the “capstone”
for literature evaluation in the didactic curriculum. The
cumulative overall average of each student’s acute care
and ambulatory care APPE scores were chosen because
review of North American Pharmacist Licensure Exami-
nation (NAPLEX) data at our institution showed a weak

Table 1. Characteristics of Students in a Study to Assess the Impact of a Journal Club Elective Course on Measures of Student
Performance

Characteristic
Journal Club Elective

n=73a
Control (no Journal Club Elective)

n=124a

Male, No. (%) 25 (34) 57 (46)
Female, No. (%) 48 (66) 67 (54)
PY1 GPA, Mean (SD)b 3.46 (.40) 3.39 (.40)
cGPA, Mean (SD)c 3.51 (.38) 3.39 (.31)
Admission Math/Science GPA, Mean (SD) 3.38 (.44) 3.30 (.36)
Degree, No. (%) 23 (32) 45 (36)
No Degree, No. (%) 50 (68) 79 (64)
Research Design I Course Scores, Mean (SD) 89.8 (5.1) 89.3 (4.6)

Abbreviations: PY15First Professional Year, GPA5grade point average
a All p-values ..05
b PY1 GPA 5 First professional year GPA
c Cumulative (pre-pharmacy) GPA at the time of admission
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20% correlation between this metric and passage of the
NAPLEX.12

Primary and secondary outcomes were analyzed us-
ing hierarchical linear regression to account for potential
confounders in the baseline characteristics. Hierarchical
linear regression is a technique used to determine if vari-
ables of interest explain a statistically significant amount
of variance in the dependent variable after accounting for
all confounding variables. This type of analysis is termed
a “model comparison framework” as opposed to a statis-
tical method, as several regression models are built by
adding variables to previousmodels in a stepwise fashion.
Thus, later models purposefully include data from the
models before. Each model is then reviewed to determine
whether it shows a significant improvement in the R-
squared (R2) value (proportion of the explained variance
in the dependent variable).13 Hierarchical linear regres-
sionwas chosen for our study to helpminimize the impact
of possible confounding variables.

The hierarchical linear regression model equations
for this study are defined in Tables 2 and 3. For allmodels,
F statistics were reviewed to inspect model fit (p,.05),
and R2 values and change in R2 were reviewed to deter-
mine which model had the best fit (highest change in R2).
T-statistics were used to determine if results were signif-
icant (defined as p,.05). Variance inflation factor (VIF)
coefficients (VIF,10) were reviewed to ensure lack of
multicollinearity (correlation between independent vari-
ables). Graphs of the residuals were reviewed to ensure
that data properly fit the model.

Because hierarchical linear regression was used in
this study, the resulting equations mathematically pre-
dicted performance on the outcome variable of interest
(eg, PCOA scaled scores, course grade) at the individ-
ual student level, taking into account the student’s cu-
mulative pre-pharmacy GPA and PY1 GPA. Analysis
of the raw data from the outcome (ie, simply comparing
grades of the students who took the journal club elec-
tive to those who did not) would not consider these
baseline characteristics. Thus, raw data comparing
the outcome measures of the two groups in this study
were not reported. This study was evaluated and
deemed exempt by the Sullivan University Institutional
Review Board.

RESULTS
A total of 197 students were included in the analysis.

Seventy-three of the students completed the journal club
elective and 124 students did not. During the study period,
only five students took the elective twice (three in the
class of 2015 and two in the class of 2016). Results from
these five students were included in the analysis. Baseline

characteristics are depicted in Table 1. Groups were well
matched, and no significant differences were found.

Tables 2 and 3 depict the hierarchical linear regres-
sion results for the primary and secondary outcomes of
this study. Thirty-four percent of the variance in overall
PCOA scaled scores was explained by a student’s pre-
pharmacy GPA and PY1 GPA. Enrollment in the journal
club elective explained an additional 6.3%of the variance
in scores. Combined, 40% of the variance was explained
by these three variables. All three variables were signif-
icant contributors to the model. After controlling for cu-
mulative pre-pharmacy GPA and PY1 GPA, enrollment
in the journal club electivewas associatedwith an average
of a 24.5-point increase to a student’s overall scaled score
on the PCOA.

Approximately 23% of the variance seen in the
PCOA scaled score for clinical science was explained
by students’ pre-pharmacy GPA and PY1 GPA. An addi-
tional 6% of the variance was explained by enrollment in
the journal club elective. Combined, these three variables
explained 28.5% of the variance in the model. Only PY1
GPA and the journal club elective were significant pre-
dictors of the clinical science content area scaled scores.
After controlling for pre-pharmacy GPA and PY1 GPA,
enrollment in the journal club elective added 28.2 points
to a student’s clinical science content area scaled score.

Neither pre-pharmacyGPAnor PY1GPA accounted
for any of the variance seen in the PCOA literature eval-
uation percent correct scores. Seven percent of the vari-
ance in these scores was explained by enrollment in the
journal club elective, with only journal club enrollment
being significant in the model. After controlling for pre-
pharmacy GPA and PY1 GPA, enrollment in the journal
club elective was associated with scores on the literature
evaluation section of the PCOA being 11.7% higher.

Students’ pre-pharmacyGPAandPY1GPAaccounted
for 44.4% of the variance seen in students’ Pharmaco-
therapeutics IV overall course grade. An additional 2.1%
of the variance could be explained by enrollment in the
journal club elective. Combined, these three variables
accounted for 46.5% of the variance in the model. The
PY1 GPA and the journal club elective were significant
predictors in themodel.After controlling for pre-pharmacy
GPA andPY1GPA, enrollment in the journal club elective
added1.9%to a student’s overall Pharmacotherapeutics IV
course score.

Pre-pharmacy GPA and PY1 GPA accounted for
25.2% of the variance seen in student’s Research Design
and Literature Evaluation II overall course score. An ad-
ditional 2.8% of the variance could be explained by en-
rollment in the journal club elective, totaling 28.0%of the
variance explained by these three variables in the model.
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Once again, only PY1 GPA and the journal club elective
were significant in the model. After controlling for pre-
pharmacy GPA and PY1 GPA, enrollment in the journal
club elective added 1.9% to a student’s overall Research
Design and Literature Evaluation II course score.

Pre-pharmacy GPA and PY1 GPA accounted for
10.4% of the variance seen in student’s acute/ambulatory
care APPE cumulative overall average scores, with an

additional 3.1% of the variance being explained by stu-
dent scores in the Research Design and Literature Evalu-
ation II course. An additional 2.5% of the variance could
be explained by student participation in the journal club
elective leading to 16% of the overall variance being
explained by the four variables. PY1 GPA, Research De-
sign and Literature Evaluation II course grades, and the
journal club elective were all significant predictors in the

Table 2. Hierarchical Linear Regression Prediction of PCOA Results in a Study to Assess the Impact of a Journal Club Elective
Course on Measures of Student Performance

Outcome R2 DR2 Model Equation

Overall PCOA Exam Scorea

Model 1 .10b .10
Model 2 .34b .24
Model 3 .40b .06 Y573.6 1 14.9(cGPAc) 1 62.7(PY1 GPAd) 1 24.5(JCE)

PCOA Clinical Sciences Area Scorea

Model 1 .06b .06
Model 2 .23b .17
Model 3 .29b .06 Y599.2 1 11.0(cGPAc) 1 61.6(PY1 GPAd) 1 28.2(JCE)

PCOA Literature Evaluation % Correcta

Model 1 .00 .00
Model 2 .00 .00
Model 3 .07b .07 Y564.8 – 1.95(cGPAc) 1 .15(PY1 GPAd) 1 11.7(JCE)

Abbreviations: PCOA5Pharmacy Curriculum Outcomes Assessment, PY15First Professional Year, GPA5Grade Point Average, JCE5Journal
Club Elective
a Model 15cGPA, Model 25cGPA, PY1 GPA, Model 35cGPA, PY1 GPA, JCE
b p,.05
c cGPA5Cumulative (pre-pharmacy) GPA at the time of admission
d PY1 GPA5First professional year GPA

Table 3. Hierarchical Linear Regression Prediction of Didactic and Experiential Educational Outcomes in a Study to Assess the
Impact of a Journal Club Elective Course on Measures of Student Performance

Outcome R2 DR2 Model Equation

Pharmacotherapeutics IV (Spring) Course Grades (%)a

Model 1 .10b .10
Model 2 .44b .35
Model 3 .47b .02 y541.4 1 1.27(cGPAc) 1 1.2(PY1 GPAd) 1 1.87(JCE)

Research Design and Literature Evaluation II (Spring) Grades (%)a

Model 1 .03b .03
Model 2 .25b .22
Model 3 .28b .03 y565.0 – .28(cGPAc) 1 6.94(PY1 GPAd) 1 1.86(JCE)

Cumulative Average Acute/Ambulatory Care APPE Grades (%)a

Model 1 .02 .02
Model 2 .10b .08
Model 3 .13b .03
Model 4 .16b .03 y559.3 1.19(cGPA) 1 3.34(PY1 GPA) 1 .19(RDII) 1 1.90(JCE)

Abbreviations: GPA5Grade Point Average, APPE5Advanced Pharmacy Practice Experience, JCE5Journal Club Elective, RDII5Research
Design II course
a Model 15cGPA, Model 25cGPA, PY1 GPA, Model 35cGPA, PY1 GPA, JCE, Model 45 cGPA, PY1 GPA, RDII, JCE
b p,.05
c cGPA5Cumulative (pre-pharmacy) GPA at the time of admission
d PY1 GPA5First professional year GPA
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model. After controlling for prepharmacy GPA, PY1
GPA, and Research Design and Literature Evaluation II
course grades, enrollment in the journal club elective was
associated with a 1.9% higher cumulative score on stu-
dents’ acute/ambulatory care APPEs.

DISCUSSION
To our knowledge, this was the first study in phar-

macy education investigating the impact of an elective
course containing student-led journal clubs on multiple
objective measures of student learning across the curric-
ulum, including the PCOA. Following the publication
and enforcement of ACPE Standards 2016, the PCOA is
now required to be administered as a pre-APPE assess-
ment.2 However, to date, there are limited published
data on PCOA scores being linked to substantive out-
comes of student performance, including performance
on the NAPLEX.14 With the widespread use of the
PCOA in the Academy, it can be expected that further
investigations will continue to associate PCOA perfor-
mancewith theNAPLEXand other student performance
outcomes. Our study adds to this growing body of liter-
ature.

Overall scaled scores on the PCOA were an average
of 24.5 points higher among students who completed the
journal club elective. Journal club students’ scaled scores
in the clinical science content area were an average of
28.2 points higher, with an 11.7% increase in their percent
correct scores in the literature evaluation subtopic. In ad-
dition to the effect on PCOA results, our study also ana-
lyzed other outcomes such as individual student course
scores in both Pharmacotherapeutics IV and Research
Design and Literature Evaluation II. For students who
took the journal club elective course, their overall course
score improved by 2%, potentially leading to a higher
letter grade in those courses. These students also per-
formed 2% higher on their overall acute/ambulatory care
APPE scores.

Several studies have examined the incorporation of
components of literature evaluation (eg, journal clubs)
into courses. In 2011, Bookstaver and colleagues dis-
cussed an EBM elective course which included case stud-
ies and problem-based learning, simulations of journal
clubs, and “wiki” pages driven by students.9 Multiple
clinical faculty members were involved, as well as prac-
ticing clinicians from local academic medical centers and
pharmacy residents. During each week of the course, stu-
dents were assigned a therapeutic topic by that week’s
facilitator and two journal articles to review related to that
topic. Students led a group discussion about the topic (in-
cluding the articles) and posted article reviews on the
course wiki page. Study investigators administered pre-

and posttests to students related to their understanding of
biostatistics, which showed improvement.9 Preceptors
and APPE students who were surveyed reported per-
ceived improved ability of students to apply EBM to pa-
tient care as compared to students who did not participate
in this elective.9 While Bookstaver and colleagues
assessed perceived performance on APPEs from both
the student and preceptor perspective, no APPE perfor-
mance or assessment data were reported.9

Hidayat and colleagues described the addition of ac-
tive learning in the form of a mini-lecture, journal club,
and debate in an advanced infectious disease elective
course.15 In that course, peer teaching was employed in
the form ofmini-lectures over an assigned topic, followed
by a journal club in which two students delivered 15-
minute presentations, each of which were followed by
10-minute question-and-answer sessions.Grading rubrics
prepared by the course coordinators were used to evaluate
student performance on the active-learning exercises.
Student perception data, gathered through a survey,
showed significant improvement in both students’ under-
standing of the course topic (infectious diseases) and their
perceived ability to evaluate the literature to make in-
formed clinical judgments (p,.05).15 The journal club
course in our study employed a similar activity, although
ours was the entire focus of the course and integrated and
reinforced the content taught in the pharmacotherapeutics
sequence. Additionally, each student in our elective
course created and presented to the rest of the group alone
rather than in groups. Our findings of improvement in
students’ PCOA scores associated with participation in
a journal club elective course provides evidence of the
impact of this type of active learning on educational out-
comes.

Guiliano and colleagues also explored factors asso-
ciated with PCOA performance using a multiple linear
regression model.16 In a cohort of 142 students, factors
associatedwith higher PCOA scores included increases in
PY1 GPA and higher reading scores on the Pharmacy
College Admission Test (PCAT). Factors associated with
lower performance on the PCOA included the undergrad-
uate institution students attended for pre-pharmacy cour-
sework (identified as “Institution A” or others as a
dichotomous variable) and students who preferred read-
ing as a learning style or were identified as “accommoda-
tors” (compared to assimilators) according to the Unified
Learning StyleModel.16While learning styles and PCAT
scores were not included in our model, we did include
admission pre-pharmacy GPA as a variable to address
factors that may be present prior to a student’s admission
to the program that may affect their performance on the
PCOA. The combination of multiple components within

American Journal of Pharmaceutical Education 2019; 83 (7) Article 6827.

1509

 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
 

http://www.ajpe.org


the journal club elective course could be responsible for the
outcomes shown, such as the individual student-led pre-
sentations (vs group), the accountability of the pre-session
quizzes, and the scaffolding with pharmacotherapeutics
topics. In addition, it could be that students who complete
this elective are required to read and be ready to discuss 10-
15 primary literature articles throughout the course’s en-
tirety. This ismore than the number of articles that students
would be exposed to by only completing the required com-
ponents of the curriculum. The results indicate that the
benefits of completing the journal club elective course
were carried throughout the didactic and experiential cur-
riculum. Based on these data, the college’s curriculum
committee recommended the journal club elective become
a required “selective” for all students beginning with the
2018-2019 academic year. Additionally, other similar an-
alyses are ongoing relative to other electives, embedded
assessments, and required coursework to determine factors
that may impact student success measures.

While these results are significant, there are some
important limitations to note. First, this research was con-
ducted at a single college of pharmacy with a three-year
accelerated curriculum, possibly limiting its applicability
to other pharmacy programs. There was a capped number
of students enrolled in the elective, resulting in a limited
sample size for analysis; however, the small sample pro-
vided significant results. Although only a very small pop-
ulation, five students (three in the class of 2015 and two in
the class of 2016) were enrolled in the elective more than
once, and a subgroup analysis of these five students was
not performed.

There also could have been additional confounders
that affected PCOA performance that were not identified.
At our institution, PCOA is a low-stakes assessment with
no external motivators. This study was not designed to
assesswhether students’ PCOAscoreswere influenced by
other external factors. Also, our study did not assess the
attitude, perceptions, and motivation of the students who
enrolled in the journal club elective course. It could be
theorized that the students who opted to enroll in the
journal club elective were more motivated because of
the course delivery elements (oral presentation and jour-
nal club) that are known components of future courses,
APPEs, and residencies. However, the hierarchical linear
regression analysis was selected to account for variables
outside of the journal club elective when explaining the
amount of variance, and baseline characteristic assess-
ments (ie, prepharmacy GPA, PY1 GPA) found no sig-
nificant difference between the two groups.

Another potential limitation was that the faculty
members coordinating the elective differed from quarter
to quarter. Therefore, individual elements of course exe-

cution could have varied slightly by quarter. However, the
overall design (including objectives, format, and basic
schedule) of the course remained the same. Students can
also take other elective courses that could have potentially
contributed to outcome results.

Asmentioned previously, this type of course analysis
has become a standard component of the college’s assess-
ment plan and is ongoing with other courses, embedded
assessments, and curricular components. The journal club
elective course was not intentionally designed to improve
PCOA scores; however, at a programmatic level, these
types of analyses are useful to determine factors that may
be associatedwith improved outcomes for students. Other
institutions are encouraged to use similar analyses in a
systematic fashion to identify courses, course elements,
or other factors associated with student success measures
within their own curricula.

CONCLUSION
Student enrollment in a journal club elective course

was associated with improved PCOA scaled scores, both
overall and specifically related to clinical science and lit-
erature evaluation. Completion of a journal club elective
was also associated with improved student performance in
the Pharmacotherapeutics IV and Research Design and
Literature Evaluation II courses as well as acute/ambula-
tory care APPEs. Components of the journal club elective
course, including reading the primary literature, presenting
journal clubs, peer-teaching, and scaffoldingof therapeutic
concepts are important to consider when evaluating the
delivery of content across the curriculum.
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