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Objective. To characterize the development, revision, and student perceptions of a pre-matriculation
program entitled Pharmacy Readiness and Enrichment Program (PREP) in a school of pharmacy.
Methods. The program was first implemented in June 2013 for the incoming class of 2016. The main
components of PREP were curriculum and scientific content review, professionalism, time manage-
ment, critical thinking, and personal interactions. Entering student pharmacists were surveyed imme-
diately and six or more months after PREP concluded. Statistical analysis was performed to determine
if participation in PREP affected students’ academic performance.

Results. Student perceptions regarding the program and its components were favorable immediately
after PREP but less favorable six or more months later. Statistical analysis showed that students who
completed PREP had significantly higher cumulative grade point average (GPA) in pharmacy year one
and year two.

Conclusion. It is possible to implement a two-day pre-matriculation program with a wide range of
components and deliver it prior to the start of the first professional year. It is also possible to deliver
some PREP components during the first professional year rather than prior to matriculation into the
program. The PREP may serve as a model for other schools of pharmacy that are considering the
implementation of a pre-matriculation program, or that have a pre-matriculation program in place and
are seeking to modify or update their program.

Keywords: pre-matriculation program, pharmacy accelerated program, 2016 ACPE standards, orientation pro-

gram, pharmacy bridging course

INTRODUCTION

The South College School of Pharmacy (SCSOP)
began its three-year accelerated Doctor of Pharmacy
(PharmD) program with the matriculation of its first class
in 2012. As the first two cohorts entered the program, the
faculty and administration noticed a growing diversity in
the students’ educational backgrounds and experiences.
This prompted the administration and faculty to design a
pre-matriculation program (the Pharmacy Readiness and
Enrichment Program (PREP)) to facilitate the transition
of students from undergraduate coursework into a pro-
fessional pharmacy program. As a result, PREP was
implemented beginning with the third cohort of students
who matriculated in 2013 (class of 2016).

The broad diversity of the student population with
regard to educational rigor and background, profession-
alism and ethics, and prior pharmacy exposure is not

Corresponding Author: Eytan A. Klausner, South College,
School of Pharmacy, Knoxville, TN 37922. Tel: 865-288-
5835. E-mail: eklausner@south.edu

1595

unique to SCSOP. Some of the changes that schools of
pharmacy see in their student populations is, in part, as-
sociated with the decreased number of pharmacy school
applicants nationwide coupled with a concurrent increase
in the number of schools of pharmacy.'” In addition,
there may be cultural changes that affect the behavior of
student pharmacists during their professional program
such as feelings of academic entitlement, and students’
attitude toward social media professionalism.®®

To facilitate transition into the pharmacy program,
some schools of pharmacy offer their incoming students
pre-matriculation programs that typically range from sev-
eral days to a few weeks and cover a variety of topics.’
The following are examples of pre-matriculation pro-
grams that are described on the respective schools’ web-
sites. The pre-matriculation program offered by Xavier
University of Louisiana College of Pharmacy lasts four
weeks and covers ethics, cultural competency training,
and didactic teaching of biomedical immunology, human
anatomy and physiology, pharmacy calculations, and
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pharmaceutical biochemistry.'® The pre-matriculation
program offered by Creighton University School of Phar-
macy and Health Professions lasts eight weeks and focuses
on reinforcing basic writing skills, as well as providing a
review/enrichment in coursework areas such as biology,
chemistry, mathematics, physics, and cultural aware-
ness.'' The Native American Center of Excellence at Uni-
versity of Montana Skaggs School of Pharmacy offers an
intensive, four-week course geared toward preparing
American Indian/Alaska natives and other minority stu-
dents for the professionalism, leadership, and academic
demands of the pharmacy school curriculum.'? Their ses-
sions cover a range of topics in pharmacy including phar-
maceutical biochemistry, pharmaceutics, calculations,
pharmacology, pharmacy practice, and American Indian
health issues. Northeast Ohio Medical University offers an
online pre-matriculation program that covers learning
strategies, cell biology, anatomy, and mindfulness.'® This
program starts prior to student matriculation and extends
into the professional pharmacy program.'*

Some schools may have implemented and/or altered
their pre-matriculation programs in recent years to address
and prepare for ACPE 2016 Standards which place more
emphasis on learner outcomes related to professionalism
and affective domains necessary in interprofessional health
care.'” The University of lowa implemented changes in
their curriculum in 2015; at least partly to address ACPE
Standards 2016. One of those changes involved the initia-
tion of a program that aims to create a smooth transition
into student life.'® This program includes a full week, pre-
matriculation program prior to the start of the first profes-
sional year followed by a one-credit course during the first
semester of the first professional year.'”

Similar to these other pharmacy programs, the un-
derlying rationale for the implementation of PREP at
SCSOP was to support undergraduate students entering
a professional pharmacy program in becoming more suc-
cessful in attaining programmatic outcomes. After the
first delivery of PREP, changes were made to the program
that prompted this research project.

In this study we describe the SCSOP pre-matriculation
program and its development process, describe student
perceptions of the program and its individual components,
identify measurable outcomes of academic performance to
support implementation of the pre-matriculation program,
and outline a successful pre-matriculation program model
that could be used by other schools of pharmacy.

METHODS

The inaugural PREP was delivered in 2013, and
included “pearls for success,” which were provided by
second-year student pharmacists, and a team-building
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exercise. The various components of PREP that were de-
livered at SCSOP are listed in Table 1. These components
consisted primarily of core scientific topics, cognitive and
affective domain topics, professionalism and ethics, stu-
dent support services, and personal interaction sessions,
all of which were designed to facilitate student transition
into the professional pharmacy program.

The PREP was delivered immediately following ori-
entation and before the start of summer (first) quarter in
the first professional year of the pharmacy program. All
PREP sessions were delivered by faculty or staff members
with expertise in the relevant areas. Although attendance
was not mandatory, it was conveyed to the students that
attendance was expected as a sign of professionalism and
that the sessions served as a supplement to the curriculum.
Active student engagement was encouraged whenever
possible.

Each year after the delivery of PREP, the student
survey results, faculty feedback, and guidance docu-
ments from ACPE were used to implement appropriate
revisions to PREP for its continuous quality improve-
ment. Substantial changes were made in the delivery of
PREP to the Class of 2018 (Table 1). Faculty feedback
and input regarding student professionalism, prepared-
ness for clinical rotations, and other related concerns
provided the impetus for these changes. This PREP
was extended (2.5 days) and included seven new ses-
sions: overview of the curriculum; professionalism;
avoiding plagiarism; time management and organiza-
tion; skills for case studies; a session for accessing, us-
ing, and citing resources; and a mentor-mentee social.
The class of 2018 PREP also retained key sessions that
appeared in previous PREPs: Microbiology, Pharmacy
Academic Support Services, stress management, and
Q&A with upperclassmen.

The delivery of PREP to the class of 2019 was dif-
ferent in part because of the SCSOP’s reaction to the then
new ACPE 2016 standards, and the timeframe available
prior to the start of the first professional year. Therefore,
sessions identified as necessary for entering students were
delivered in the main program during the two days prior to
the start of the first quarter. Some sessions were strategi-
cally placed throughout the first academic year in order to
review or prepare the students for content in a course that
they would be exposed to in an upcoming quarter. These
sessions included: stress management, Pharmacy Aca-
demic Support Services, the South College Writing Lab,
accessing and citing resources, pharmacy calculations,
and skills for case studies.

While PREP underwent some type of change during
each of the four years, there were some consistent com-
ponents that were used to form a framework for the PREP
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Table 1. Components of a Pre-Matriculation Program Held for Undergraduate Students Entitled the Pharmacy Readiness and

Enrichment Program

Class of Class of Class of Class of
2016 2017 2018 2019
Year administered, in June 2013 2014 2015 2016
Length of PREP 2 days 1.5day 2.5days 2 days®
Topic PREP Component
Curriculum/scientific content ~ Overview of curriculum N N Y® Y
Scientific review: Chemistry/Organic chemistry Y Y Y Y
Scientific review: Anatomy/physiology Y Y Y Y
Scientific review: Immunology N Y® N N
Scientific review: Microbiology Y N Y N
Scientific review: Pharmacy calculations Y N Y YL
Scientific review: Medical terminology Y N Y Y
Skills for solving case studies N N Y YL
Cognitive and affective skills  Critical thinking/study skills Y Y Y Y
Time management & organization N N Y® Y
Stress management N Y® Y YL
Professionalism & ethics Professionalism N N Y® Y
Identifying and avoiding plagiarism N N Y® Y
Cultural diversity and awareness N N N Y®
Accessing, using, and citing resources N N & YL
Personal interactions Mentor (faculty)/mentee (student) social N N Y® Y
Q&A with upperclassmen Y N Y Y
Team work/building Y
Student support services Pharmacy Academic Support Services N Y® Y YL
Writing Lab N N N YLP
Total number of sessions 8 6 16 17

Abbreviations: PREP=pharmacy readiness and enrichment program, Y=yes, N=no, YL=year-long

* Additional sessions were administered during the first professional
® These topics appeared in PREP for the first time

model as well as the addition of sessions that target
the affective domains, which are critical for interprofes-
sional health care providers. All PREPs administered had
at least three scientific content review sessions and a ses-
sion about critical thinking. Sessions that appeared most
frequently, in at least three of the PREPs, were chemistry/
organic chemistry, anatomy/physiology, medical ter-
minology, Q&A with upperclassmen, pharmacy calcu-
lations, stress management, and Pharmacy Academic
Support Services.

To assess the success of the PREP, this study ex-
amined the following data for student pharmacists en-
rolled at SCSOP: entering cumulative GPA and
Pharmacy College Admissions Test (PCAT) records
submitted to the Pharmacy College Application Service
(PharmCAS), academic records during the first and
second professional years in the pharmacy program
at SCSOP, and PREP survey results regarding student
perceptions of the respective PREP components and
the program overall. Admissions data and academic

year
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performance data according to cohorts are presented in
Table 2.

The study protocol was approved by the South
College Institutional Review Board (IRB). Each year,
all enrolled students were invited to participate in the
study, and those who were not able or willing to pro-
vide consent were excluded. The study population in-
cluded students from the classes of 2015, 2017, 2018,
and 2019. Records of consent to use student academic
records were not obtained for the class of 2016; there-
fore, 2016 student perceptions and academic data are
not represented in the Results section. Students in the
class 0f 2015 served as the control group for this study
since PREP was implemented after they had matricu-
lated into the professional pharmacy curriculum at
SCSOP.

To assess the effectiveness of the various compo-
nents of PREP that were delivered, incoming student
pharmacists were surveyed immediately after comple-
tion of PREP sessions, prior to the start of the first
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Table 2. Admissions Data and Academic Performance of Students who Participated in a PREP

Size PREP Entering GPA, PCAT Composite, Year 1 GPA, Year 2 GPA,
Cohort (n)? Administration Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Class of 2015 61 N 3.00 (0.36) 40.7 (15.8) 3.05 (0.36) 3.18 (0.32)
Class of 2017 80 Y 2.97 (0.43) 45.3 (20.1) 3.35 (0.38)° 3.35(0.31)°
Class 0of 2018 87 Y 2.95(0.41) 40.2 (19.6) 3.26 (0.40)° 3.40 (0.29)°
Class 0of 2019 70 Y 2.90 (0.48) 443 (21.3) 3.37 (0.38)° N/A

Abbreviations: PREP=pharmacy readiness and enrichment program, GPA=grade point average, PCAT=pharmacy college admissions test
# Includes only students who gave consent to use their academic data

b Statistically different from class of 2015, p<<.001
¢ Statistically different from class of 2015, p<<.01

quarter. The surveys were designed to determine
students’ satisfaction with the overall quality of the pre-
matriculation program and the various components deliv-
ered to the respective cohorts. A 5-point Likert scale
(1=poor and 5=excellent) was used to assess the overall
quality of the program. The surveys used to assess the
various PREP components used either a 4- or 5-point Lik-
ert scale. In the surveys administered immediately after
PREP, the students were asked to respond to statements
in relation to each session such as, “This session was help-
ful to me as a new student,” and “Information was pre-
sented in a concise and easy to follow manner.” Upon
further consideration, we theorized that students might
have a broader perspective about the benefits of PREP later
during their first year. Therefore, an additional survey was
administered to the classes 0f2018 and 2019 in the second-
half of their first professional year in the pharmacy pro-
gram. In the surveys administered six or more months after
PREP, students were asked to respond to statements related
to each session such as “This session helped me to better
navigate in the professional pharmacy program,” and “This
session helped me throughout the first-year curriculum.”
Basic information regarding the various surveys is shown
in Table 3. Surveys were administered to the entire class as
one large group, with the exception of the survey admin-
istered to the class of 2018 6-12 months after PREP that
was administered in sections as part of focus groups.

All student-related data were de-identified prior to
statistical analyses. Positive student perceptions (eg,
good, very good, and excellent) were grouped together

and summed. When appropriate, descriptive statistics
were generated on positive student perceptions regarding
the individual PREP sessions or PREP in its entirety.
Analyses to identify differences between positive student
perceptions of scientific sessions versus non-scientific
sessions were conducted using the Mann-Whitney test.
Analyses to identify differences between student percep-
tions regarding specific PREP sessions in surveys admin-
istered immediately after PREP in comparison to surveys
administered six or more months after PREP were con-
ducted with two-tailed, paired ¢ tests.

The outcomes measured were students’ cumulative
GPA at the end of the first and the second professional
year in the pharmacy program. The first year GPAs of
the classes of 2017, 2018, and 2019 were compared to
the first-year GPA of the control group (class of 2015).
The second-year GPAs for the classes of 2017 and 2018
were compared to the second year GPA for the control
group. The composite PCAT scores for all cohorts of the
classes of 2017, 2018, and 2019 were compared to those
of the control.

One-way analysis of variance (ANOVA) was per-
formed to identify differences in first professional year
GPA, second professional year GPA, entering cumulative
GPA, and composite PCAT scores between different co-
horts. In cases where ANOVA showed statistical differ-
ences, a subsequent Tukey-Kramer multiple comparisons
test was performed, and the data for the class of 2015
were used as a control. In the data analysis, statistical
significance was set at p<<.05; and, data are presented

Table 3. Survey Responses of Students Who Participated in a PREP

Class Surveyed Time of Survey Administration

Students, No. Class Size, No. Response Rate, %

Class of 2017
Class of 2018

Immediately after PREP, June 2014
Immediately after PREP, June 2015
6-12 months after PREP, 2016*
Immediately after PREP, July 2016

6 months after PREP, December 2016

Class of 2019

94 104 90
83 93 89
53 89 60
80 81 99
75 79 95

Abbreviation: PREP=pharmacy readiness and enrichment program

 This survey was administered in sections as part of focus groups held 6-12 months after PREP
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as mean and standard deviation. The software used for
statistical analyses was GraphPad InStat (GraphPad Soft-
ware, La Jolla, CA).

RESULTS

Information regarding the number of students
who participated in the surveys and their response
rates is shown in Table 3. Most surveys had a response
rate of at least 89%. The results showed that immedi-
ately after completing PREP, a strong majority of stu-
dents had a positive perception of the overall PREP
experience (98%, 93%, and 88% for the Classes of
2017,2018, and 2019, respectively). The PREP deliv-
ered to the class of 2017 was the shortest and had the
fewest number of sessions (Table 1). The survey ad-
ministered to the class of 2017 immediately after
PREP showed that the average positive student per-
ceptions for the various sessions was 96% (SD=6%).
For brevity, there is no further description of student
perceptions from the class of 2017 regarding individ-
ual PREP sessions.

Student perceptions regarding the different compo-
nents of the class of 2018 PREP, surveyed immediately
after or 6-12 months after its completion, are presented in
Table 4. The average positive student perceptions for 10
individual PREP sessions that appeared both in the survey
administered immediately after PREP and the survey ad-
ministered 6-12 months after PREP were 93% (SD=5)
and 51% (SD=7%), respectively.This finding reflects a
decline (p<<.001) in the positivity of the student percep-
tions regarding those 10 PREP sessions from the survey
administered immediately after PREP to the survey ad-
ministered 6-12 months after PREP (Table 4). The aver-
age decline in the sum of positive student perceptions, for
the sessions that appeared in both surveys, was 42%
(SD=9).

Six to 12 months after the class of 2018 completed
PREP, approximately 57% (SD=5%) of the students had
a positive perception of the scientific sessions and 45%
(SD=3%) had a positive perception of the non-scientific
sessions (Table 4). Statistical analysis showed that stu-
dents perceptions regarding the scientific sessions were
more positive in comparison to the perceptions regarding
the non-scientific sessions (p<<.05). This difference was
not seen in the survey results obtained immediately after
these students completed the PREP.

Student perceptions regarding the different compo-
nents of the class of 2019 PREP, surveyed immediately
after or six months after its completion, are presented in
Table 4: the average positive student perceptions for six
individual PREP sessions that appeared in both surveys
was 89% (SD=9%) and 76% (SD=9%), respectively.
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This finding reflects a decline (»p<<.01) in the positivity
of student perceptions regarding those six PREP sessions
from the survey administered immediately after PREP to
the survey administered six months after PREP (Table 4).
The average decline in the sum of positive student per-
ceptions for the sessions that appeared in both surveys was
14% (SD=7). In most surveys, the sum of the positive
student perceptions showed that the chemistry/organic
chemistry sessions consistently scored the lowest or the
second lowest compared to other PREP sessions (Table
4).

Another objective of this study was to identify mea-
surable outcomes of academic performance to support
implementation of the pre-matriculation program. Ad-
missions data and academic performance of students
according to cohort for the four cohorts of SCSOP stu-
dents are shown in Table 2. Statistical analysis of the
academic metrics showed no significant difference in
their entering cumulative GPA and composite PCAT
scores. However, there were significant differences in
the measured student learner outcomes of first and second
professional year GPA among the four cohorts (ie, the
class of 2015 versus the classes of 2017, 2018, and
2019). When performing ANOVA to compare the
outcomes, first professional year GPA, a significant dif-
ference was found between the four cohorts, p<<.001.
Post-hoc analysis (Tukey-Kramer multiple comparisons
test) showed significant differences between the first year
GPA of the class of 2015 and that of the class of 2017
(»p<<.001), the class 0f 2018 (p<<.01), and the class 0f2019
(p<<.001). However, no significant difference was found
between the first year GPA of the class 0of 2017 and that of
the class 0of 2018, between the class of 2017 and the class
of 2019, or between the class of 2018 and the class of
2019. Moreover, ANOVA of second-year GPA showed
similar results with significant differences found between
the three cohorts of students (p<<.001). Post-hoc analysis
(Tukey-Kramer multiple comparisons test) indicated that
there was a significant difference between the second year
GPA of the class of 2015 and that of the class of 2017
(p<<.01) and the class of 2018 (p<<.001). However, there
was no difference between the second year GPA of the
class of 2017 and the class of 2018.

The fourth objective of this project was to outline
a successful pre-matriculation program model that
could be used by other schools of pharmacy. The frame-
work for a pre-matriculation model was gathered as part
of the development process of the SCSOP PREP as well
as a literature review.”'® These sessions are listed in
Table 5 according to topic areas and can be used as a
pre-matriculation program model by other schools of
pharmacy.
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Table 4. Percentage of Students Responding Positively to Content Presented in the Pharmacy Readiness and Enrichment Program

Prior to and After Starting a Doctor of Pharmacy Curriculum®

Class of 2018

Positive Survey Responses,™ %

Class of 2019,
Positive Survey Responses,™® %

Administered

Administered 6-12

Administered Administered 6-12

Immediately After June Months After June 2015 Immediately After June Months After June 2016

Component 2015 PREP (n=83) PREP (n=53)° 2016 PREP (n=80) PREP (n=75)

Anatomy/ 96 57 90 76
Physiology

Medical 100 65 91 83
Terminology

Chemistry 85 57 71 67

Microbiology 95 53 NA NA

Calculations 87 55 NA NA

Q&A 95 NA 98 79
Upperclassmen

Curriculum 93 NA 95 85

Avoiding 98 44 96 NA
Plagiarism

Professionalism 93 45 95 NA

Citing Resources 94 43 NA NA

Time 95 50 93 NA
Management

Critical Thinking 94 43 93 NA

Mentor-mentee 93 NA 91 NA

Student Support 99 NA NA NA
Services

Skills Case 100 NA NA NA
Studies

Cultural Diversity NA NA 91 NA

Co-curriculum NA NA NA 77

Leadership/ NA NA NA 80
Teamwork

Mentor-Mentee NA NA 91 64

Abbreviations: PREP=pharmacy readiness and enrichment program; NA=not applicable

# Sessions that did not appear in a PREP curriculum and/or in a survey are indicated as NA

b positive student perceptions (eg, good, very good, and excellent) were grouped together and summed

¢ Sum of positive student perceptions for 10 sessions that appeared in a survey administered immediately after PREP was greater than in a survey

administered 6-12 months after PREP, p<<.001

4 Sum of positive student perceptions for six sessions that appeared in a survey administered immediately after PREP was greater than in a survey

administered 6-12 months after PREP, p<<.01

¢ Sum of positive student perceptions for the first five scientific sessions was greater than for the last five non-scientific sessions, p<.05

DISCUSSION

The first objective of this research was to describe the
SCSOP pre-matriculation program and its development
process. The SCSOP PREP can generally be divided into
four types of sessions: brief reviews of scientific content,
instruction on cognitive and affective skills, introduction
of key professionalism concepts related to pharmacy,
and professional/personal interactions between student
pharmacists and faculty members (Table 1). Scientific
content sessions briefly review key topics/concepts
from prerequisite courses that may help the students
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identify where they may need to spend more time review-
ing and preparing for certain courses or topics within their
first professional year. Sessions on cognitive and affective
skills (ie, attention to detail, critical thinking, time man-
agement, and organization) are critical to student success
in the pharmacy curriculum, life-long learning, and their
development of entrustable professional abilities. Ses-
sions on professionalism (eg, email communication, eti-
quette, cultural awareness, and avoiding plagiarism)
introduce students to key concepts related to pharmacy
as a profession and to work as part of an interprofessional
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Table 5. Model for a Pre-matriculation and Enrichment Program to Prepare Students Beginning a Doctor of Pharmacy Program®

Higher Order/

Professionalism/ Scientific/Focused Group Interactions/Affective Cognitive
Transitional Sessions Ethics Topic Review Domain Domain
Pre-matriculation
Time management/ Professional Anatomy & Q&A or social interaction with ~ Attention to detail
organization communication Physiology upper-classmen and/or alumni
skills
Academic support services Cultural diversity =~ General chemistry &  Team work/building Mindfulness/
Organic chemistry awareness
Learning styles/Myers- Social media Math-1: Preparation ~ Importance of leadership
Briggs type indicator footprint for calculations
Dress code/ Medical terminology  Self-awareness
etiquette
Immunology
First Professional Year®
Test-taking and study skills Identifying and Biostatistics Mentor & mentee meetings Critical thinking/
avoiding problem solving
plagiarism
Stress management Preparing for IPPE  Microbiology Co-curriculum & associated Skills for solving

activities case studies

Accessing, citing, and White coat Math-2: Preparation  Interprofessional education
using health care ceremony for
resources pharmacokinetics

Scientific/professional
writing skills

Abbreviations: IPPE=introductory pharmacy practice experience

* Sessions are listed in order of importance under each section. Selection according to allowed time and preference for school’s objective
® These sessions can be placed strategically throughout the first-year curriculum according to when it best correlates with delivery of relevant

material in school’s curriculum

health care team. While these concepts are discussed in
courses during the first professional year and beyond, it
appears important that students encounter these topics
before they matriculate into the pharmacy program at
SCSOP.

The ACPE Standards 2016 place a greater emphasis
on the affective domain skills of student pharmacists and
being able to provide content and assessment of these
skills in student pharmacists.'> The additional elements
in the Standards that the SCSOP program was intended to
address included leadership, innovation, entrepreneur-
ship, and self-awareness in the student pharmacist. There-
fore, changes introduced into the PREP administered in
2016 to the class of 2019 placed more emphasis on these
skills, personal development, and professionalism. With
these additional topics, some of the sessions took place
during the orientation week and others were strategically
placed throughout quarters one through three of the first
professional year of the pharmacy program.

The University of North Carolina Eshelman School
of Pharmacy requires their incoming student pharmacists
to complete a pharmacy bridging course prior to matric-

1601

ulation. Their three-week intensive course is focused on
presenting foundational knowledge in five scientific
topics, applied math, biochemistry, biostatistics, organic
chemistry, and physiology, to provide an even playing
field to prepare students for the professional curricu-
lum.'® In contrast, the objective of the SCSOP PREP
is to provide a broad-spectrum introduction to the phar-
macy professional curriculum that includes science topic
reviews, professionalism, leadership, and affective skills
development. Thus, the scientific review sessions differ
from those at University of North Carolina as they are
geared to remind students of major concepts and help
guide them in their self-directed learning. Students have
consistently appreciated these short scientific review ses-
sions in PREP (Table 4).

When examining programs in medicine, which also
has a challenging curriculum, there is a long history of
pre-matriculation programs.'*2! Most schools of medi-
cine offer pre-matriculation programs, which usually
last from three to seven weeks. 2°**?® These medical
pre-matriculation programs also differ in their aims,
scope (eg, basic science enrichment, study skills
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acquisition), and targeted student population.®®**~* Be-

cause the programs are substantially different, the out-
comes also vary, with some programs reporting positive
academic outcomes while others do not.'***2!¢ Pre-ma-
triculation programs sometimes result in a boost in the
confidence of their participants in their readiness for medical
school.?® An interesting study showed that even a two-day
(16 hours) simulation-based boot camp prior to internal
medicine residency aimed to enhance specific skills, such
as physical examination techniques and communication
with patients and families, can result in significantly better
performance in each of the simulated skills.?’ Similar to pre-
matriculation programs in schools of medicine, there are
many opportunities to implement a wide variety of pre-ma-
triculation programs in schools of pharmacy to enhance
students’ readiness and confidence.

The second objective of this study was to assess
and describe student perceptions of PREP and its indi-
vidual components. Student perceptions regarding the
PREP sessions declined in surveys administered six or
more months after completing PREP in comparison to
those administered immediately following PREP (Ta-
ble 4). The decline in students’ positive perceptions of
the PREP topics that appeared in both surveys for the
class of 2019 was relatively minor, with an average
decline of 14% (SD=7%). The decline in students’
positive perceptions regarding the topics that appeared
in both surveys for the class of 2018 was larger at 42%
(SD=9). A potential reason for these observations is
that after six or more months of extensive course work,
the students may not have remembered the details of
the PREP sessions, and it was therefore harder for them
to accurately recall and rate the value of those sessions.
Possible reasons for the larger decline in student per-
ceptions seen in the class 0of 2018 include differences in
survey methodology used to assess the pre- and post-
matriculation cohorts, and the use of focus groups for
survey administration.

When surveys were administered soon after PREP
students typically scored the chemistry/organic chemistry
sessions lower than they scored other scientific sessions
(Table 4). Because the lower ratings occurred consistently
over several years, with different faculty members deliv-
ering the chemistry/organic chemistry PREP review ses-
sion, we concluded the lower ratings were unrelated to the
instructor who delivered this session. A rationale for the
student perceptions may be associated to the fact that
some of the student pharmacists do come to the program
after having struggled in chemistry and organic chemistry
courses during their undergraduate course work, and were
anticipating challenges in the upcoming biochemistry
course during the first quarter.
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The third objective of this study was to identify
measurable outcomes of academic performance to sup-
port implementation of the pre-matriculation program.
There was no significant difference in the entering cu-
mulative GPA or PCAT scores of the different cohorts
(Table 2). Therefore, the significant differences seen in
the cumulative GPAs at the end of first and second pro-
fessional years for those cohorts who completed PREP
compared to the control cohort supports the premise that
PREP is a positive contributor to student success in the
pharmacy program.

The final objective of this study was to outline a
successful pre-matriculation program model that could
be used by other schools of pharmacy. The model of
the SCSOP PREP that started as an initial supplement
to student orientation has transformed into a combined
pre-matriculation and enrichment program suitable for
the preparation of student pharmacists for their profes-
sional career in a changing health care environment.
The key components of our pre-matriculation model
are listed in Table 5. The model should be tailored to
a program’s institution, mission, and patient/student
population. Consideration should also be given to the
resources necessary to conduct a successful pre-matric-
ulation program, including personnel, facilities, time,
and finances.*”

A limitation of the study was that PREP may
not have been the sole contributor to the increased av-
erage cumulative GPA. Such an increase in GPA could
also be attributed to changes to the curriculum or fac-
ulty, or to reasons that are yet to be identified. Another
limitation is the variations in surveys used throughout
the years, specifically, the different Likert scales that
were used, differences in survey question phrasing,
and mode of administration, ie, small focus groups ver-
sus one large group. While this may have affected the
quantitative results, it does not appear to have had a
large impact on the qualitative results. However, it
does support the importance of good research design
as well as thoughtful construction and administration
of effective survey tools to improve outcomes and data
analysis.

The PREP can serve as a model for schools of phar-
macy that are considering the implementation of a pre-
matriculation program, or that have a pre-matriculation
program in place and are seeking to modify or update
their program. The changes observed in student percep-
tions to PREP components will require additional follow
through; for example, setting up focus group meetings to
gather insight into what was helpful to the students and
what students perceive as opportunities for improvement
in the program.
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CONCLUSION

The SCSOP PREP is a relatively short pre-matricula-
tion program, with its main components being curriculum
overview and scientific content reviews, professionalism,
time management, critical thinking, cultural diversity,
and personal interactions. There was clear improvement
in the average first professional year GPA and second
professional year GPA of student pharmacists that par-
ticipated in PREP compared to those who did not. It is
possible to conduct a pre-matriculation program with a
wide range of components even during a short time span.
As shown for the class 0f 2019 PREP, it is also possible to
deliver some PREP components during the first profes-
sional year of the pharmacy program rather than prior to
matriculation.
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