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ABSTRACT

OBJECTIVE: Evaluate the efficacy of educating academic Advance Pharmacy Practice Experiential (APPE) students on scholarship and
research (S&R). We hypothesized that academic APPE students gain more knowledge in scholarship and research in comparison to non-
academic APPE students.

METHODS: As a component of academic APPE rotation, all academic APPE students assigned by the office of experiential education per
year (the intervention group) (n=11) attended S&R sessions during the first week of their academic APPE rotation. Student volunteers from
the same graduating class were recruited as the control group (n=12). However, 1 student from the intervention group and 2 students from
the control group were excluded from the analysis, leaving 10 students from each group. These sessions were taken in small groups of 1 to
3 once in their assigned rotation. S&R sessions included many topics that were based on a S&R manual. Upon completion of the sessions,
a hard copy of a 10-question knowledge-based quiz was given to both groups at the same time. APPE students’ knowledge about S&R were
assessed via grading the quiz. The anonymity of the quiz was maintained by requesting students only to mention whether they are from inter-
vention group or controlled group.

RESULTS: While control group averaged 49% = 4.58 on the quiz, the intervention group averaged 71.5% +5.77. Statistical analysis was performed
using SPSS software. Based on independent sample t-test, students who took the S&R session show significant increase in their quiz score.

CONCLUSION: Compared to the control group, S&R sessions helped academic APPE students to gain knowledge on S&R. The students

also perceived that S&R sessions increased their interest in S&R.
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Introduction
A growing number of US Doctor of Pharmacy programs offer
elective academic Advanced Pharmacy Practice Experiential
(APPE) rotations to provide students who are interested in aca-
demic pharmacy opportunities to get hands-on experiences in
faculty roles and responsibilities.! Some also suggest that such
experience may address the issue of shortage of pharmacy fac-
ulty candidate and prepare students to be “preceptor-ready.”?*
Although there is a debate on whether this kind of APPE out-
side of medication use system is beneficial for student practice
readiness, some argue that these experience have potential ben-
efits for student development and a favorable impact on phar-
macy faculty recruitment and retention.24>

One study found that students who did participate in schol-
arly experiences were more interested in an academic career, as
well as if they had achieved authorship on a peer-reviewed jour-
nal manuscript during pharmacy school.® However, in recent
years there has not been an increase in the amount of

* First 2 authors hold the joint first authorship.

publications coming for colleges of pharmacy, even though new
pharmacy programs are opening yearly. The low publication rate
could be due to lack of training, insufficient forums to publish
work, or misaligned motivation for scholarship among faculty.”
Having students who are well educated in research and scholar-
ship could also lead to an increase in publication rates.® Currently
the most common published research is related to the area of
scholarship of teaching and learning. One of the things that was
considered a significant predictor of publications was being part
of an academic health center.? If there were increased opportuni-
ties for students to be able to do research and be published, there
could be an influx in interest in academic careers.

The 3 main pillars associated with the life of an academician
are teaching, scholarship, and service. One can argue that an
ideal academic APPE would cover all 3 themes to the level the
students can understand the basics of them. But practically it
might not be feasible. Based on a report from Haines et al, there
is significant variation in the curriculum content and assessment
of academic APPEs. Furthermore, few programs require prereq-
uisites from students prior to participation in an academic
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APPE, suggesting that student pharmacists may not receive
training on these topics with similar quantity and quality.?
Most of the academic APPE or similar activities cover an exten-
sive list of topics for teaching from instructional design, curricu-
lum development, to assessment, and feedback strategies.! While
research and service are as important as teaching for pharmacy
faculty, especially considering their weight in promotion and
tenure criteria, they are much less of a focus covered in this kind
of experience. Especially for research and scholarship, an area
that is not easily being explored as service due to limited resources
and may be a less aware, could be a daunting obstacle for stu-
dents who want to pursue academic position for their career.
One of the academic APPE students wrote in the reflection
demonstrated an overall interest in academic career however
“The only drawback for me is the research area.”

Many programs provide elective research APPE or longitu-
dinal research experience to students as well.19-12 However, the
cohort that is interested in this experience may not be the same
who participates in academic rotation. Often time, the focus of
research APPE or similar program is emphasized on a particular
research type, such as laboratory-based science research, scholar-
ship of teaching and learning, or community engaged scholar-
ship. And students may only contribute to 1 aspect of a research
study, for example, data collection. For that reason, offering a
more standardized training may better prepare student pharma-
cists to gain understanding of this pillar of academician.

To provide a thorough overview of research and scholarship
related to pharmacy faculty’s role, we developed research/schol-
arship orientation sessions for all students who participate in
academic APPE.

Methods

Scholarship and research (SGR) session as a
component of elective academic APPE rotation

Some of the final year pharmacy students take academic expe-
riences as an elective APPE rotation. These rotations are
6-weeks long. During their first week they are required to
attend an orientation session that includes several components
such as, organization of college, bylaws, committee responsi-
bilities, program outcomes, teaching synopsis, and scholarship
and research (S&R). The duration of each component of orien-
tation sessions is 60 minutes per group. There were 4 groups
throughout the year, totaling 11 students. The instructors (co-
authors of this paper) were assigned to carry out the S&R ses-
sions to all 11 academic APPE rotation students. These 11
students (intervention group) participated in sessions through-
out the year; 1 to 3 students were in a group per quarter. Each
group participated once in their assigned quarter.

SR manual and SR orientation session setup

The S&R manual (Supplemental Appendix 1) for the aca-

demic APPE students’ orientation were designed by the 2
instructors (Instructor A & B, the first 2 authors of the

manuscript). The components of scholarship and research
manual is illustrated in Table 1.

In brief, topics such as pathway of research, types of research,
the pharmacist’s involvement in research, grant process, IRB pro-
cedure, types of publications, ethics in research, and scholarship
opportunities are discussed in the manual. Throughout the year
the students were assigned to academic APPE rotations by the
office of experiential education. Based on the APPE schedule, stu-
dents will take academic APPE rotation orientation either indi-
vidually or as a group. The orientation session consists of two
20- to 25-minute instruction sessions and two 5- to 10-minute
question and answer sessions. The sessions were carried out by the
2 instructors who wrote the S&R manual. The sessions were con-
ducted in the office of 1 of the instructors. During each session,
materials such as a copy of S&R manual, a sample grant proposal,
sample publications, abstracts, and other learning materials were
provided to the students. The study material except a copy of S&R
manual was returned to the instructors after the session.

Selection of the intervention group and the control
group

The intervention group is all academic APPE students in their
final year assigned by the office of experiential education. A
computer system randomly placed students in the rotation if
they had interest in the rotation and ranked it. Student volun-
teers from the same graduating class was recruited as the con-
trol group via sending an invitation e mail to the whole class
except the intervention group. There were 12 control group
students and 11 intervention group students initially.

Design of the survey

The survey consists of 2 parts. Part 1 of the survey is based on
5 multiple choice questions, which were designed to receive
feedback on how academic APPE students perceive the S&R
orientation session (Table 2).

Part 1 should only be filled by the academic APPE students
(students who participated in the S&R orientation session).
Part 2 of the survey is a knowledge-based questionnaire con-
sists of ten questions (Table 3, Supplemental Appendix 2).
There were multiple choice, short answer, and case-based ques-
tions on various components of the S&R sessions (Table 3).

Both the control group (the students from the same class
that did not take academic APPE rotation) and the interven-
tion group were required to answer part 2 of the survey. The
purpose of the questionnaire is to see whether academic APPE
students gained knowledge on scholarship and research com-
pared to the control group.

Execution of the survey

Both groups (the intervention group and the control group) of
students were given a hard copy of the survey at the same day, the
same time (during lunch break), and the same place 3weeks
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Table 1. Scholarship and research (S&R) session set up.

S&R MANUAL COMPONENTS

Pathway of research; Types of research; Pharmacists involvement in clinical

research; Grant application procedure; Outline of a research grant proposal;
Outline of IRB application.

About grant proposal and IRB procedure. Students receive samples of research

grant proposals.

Components of scholarship in academic pharmacy; Other scholarship activities;
Publication types; Pharmacy students’ contribution/involvement in peer reviewed

publications; How to decide authorship in a multi-author article; Ethics in

SESSION DURATION (MIN) INSTRUCTOR
First instructional 20-25 A&B
FirstQ & A 5-10 A&B
Second 20-25 A&B
instructional
research.
SecondQ & A 5-10 A&B

About publications, scholarship activities, and ethics. Students receive samples

of different types of publications.

Type of S&R session, duration, the instructors, and the topics covered are illustrated.

Table 2. Students perception (part 1 of the survey) questions and answers.

QUESTION

1. Do S&R sessions improve students’ knowledge in 80 (8)
research pathway?

2. Do S&R sessions improve students’ knowledge in 60 (6)
scholarship components?

3. Do S&R sessions improve students’ interest in 30 (3)
academic career?

4. Do S&R sessions improve students’ engagement in 70 (7)
future research projects?

5. Do S&R sessions improve students’ awareness of 70 (7)

research ethics?

STRONGLY AGREE AND AGREE % (N)

DISAGREE % (N)  NEUTRAL % (N)

10 (1) 10 (1)

10 (1) 30 (3)
10 (1) 60 (6)
20 (2) 10 (1)

20 (2) 10 (1)

Part 1 of the survey was taken only by the intervention group. N=10. Each question was mutually exclusive of others and students were required to answer each of the

question.

before the graduation. The anonymity of the survey was assured
by requesting students not to write their name. In the presence
of the instructor (corresponding author/principal investigator) in
the room, another random student collected and shuffled the
hard copies of the survey and return to the instructor. The stu-
dents were required to indicate whether they are from the con-
trol group or the intervention group.

Inclusion and exclusion criteria

Eleven intervention group students and 12 control group stu-
dents (student volunteers from the same class) were included
in the study initially. Students who unanswered (left blank)
either completely or a portion of part 2 (knowledge-based
quiz) of the survey were excluded from the study. The students
were required to mention whether they are from the control
group or from the intervention group. The control group
should not complete the part 1 (perception) of the survey.
Either of these 2 parameters distinguish the intervention group
surveys from the control group surveys. The students who
failed to follow instructions were excluded from the study.
Three students were excluded from the study due to not
answering the survey questions completely, illegibility or not

following instructions. Out of the 3 students 1 is from the
intervention group. The other 2 were from the control group.

Assessment

The knowledge-based quiz was graded by 1 of the instructors/the
corresponding author of the manuscript and a percent score was
given (Figure 1). There were 10 questions; each question was
worth 10% points. If a student answers a question partially correct,
partial credit (5%) was given. The instructor hand graded each
question and students are required to answer all 10 questions.

Results

Statistical analysis on knowledge-based assessment was per-
formed using SPSS software. Independent sample #-test was
performed. Each group, N=10. Majority of academic APPE
students perceived that S&R sessions improve their knowledge
on Scholarship and research (Table 2). Eighty percent and 60%
of the intervention group agreed on S&R sessions help them to
gain knowledge on research pathway and scholarship compo-
nents, respectively. Seventy percent agreed on S&R sessions
improve their engagement in future research projects as well as
their awareness of research ethics. However, only 30% agreed
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Table 3. Academic APPE students’ knowledge assessment (part 2 of the survey).

QUESTION NUMBER QUESTION TYPE
1 Multiple choice
2 Multiple choice
3 Multiple choice
4 Short answer
5 Short answer
6 Case-based

7 Case-based

8 Case-based

9 Abstract-based
10 Multiple choice

S&R SESSION/MANUAL COMPONENT
IRB application information

IRB application information

Research pathways

Research grant proposal

Authorship of a publication
Authorship of a publication

Research ethics

Research ethics

Type of publication

Type of research

Part 2 of the survey was taken by both groups. N=20. Each question was mutually exclusive of others and students were required to answer each of the question.

20
80

70 l

60

50

30

Performance (%)

20

S&R knowledge assessment (quiz)

10

Control group

Academic APPE group
Group

Figure 1. Academic APPE students’ knowledge assessment on
scholarship and research sessions. N=20. Average and SEM of control
group=49% + 4.58. Average and SEM of the academic APPE/
intervention group=71.5% *=5.77. T=-3.052 (18), P=.007*, and 95%

confidence interval of the difference is —37.9901 and -7.0099, P=.007.
*Significantly different.

on S&R sessions being helpful in developing students’ interest
in academic career. The academic APPE students’ knowledge
on scholarship and research was assessed by grading S&R
questionnaire (part 2 of the survey). While control group aver-
aged 49% = 4.58 the intervention group averaged 71.5% £ 5.77.
According to the scores from the S&R questionnaire, based on
an independent sample #-test, students who took the S&R ses-
sion (intervention group) showed a significant increase in their
score compared to the control group (Figure 1). 7'=-3.052
(18), P=.007, and 95% confidence interval of the difference is
-37.9901 and -7.0099.

Discussion

During the first week of the 6-week academic APPE rotation,
the students would attend various hour-long orientation sessions
that would explain the components of the academic experience.
The sessions would cover organization of the college, bylaws,

committee responsibilities, program outcomes, teaching synop-
sis, and research and scholarship.

In this paper, we describe our approach of providing uni-
formed training on this important topic of scholarship and
research as a component of academic APPE rotation. This
information will be helpful to provide some insights on provid-
ing standardization on designing academic APPE to ensure
similar outcomes and quality between rotations. Previous stud-
ies have suggested that academic pharmacy rotations could
provide students opportunities to experience and understand
faulty roles.! One of the main roles of faculty is scholarship and
research. Our study is focused on educating academic APPE
students on the scholarship and research component during
their orientation week of the academic APPE rotation.

One article looked at colleges of pharmacy that provided
“academic toolkits” to prepare students for academic careers.
AACP’s Student Resident Engagement Task Force (SREFT)
developed a toolkit with materials and provided them to stu-
dents who were interested in academic careers. Eighteen insti-
tutions provided materials to their students on topics such as
didactic coursework and academic-focused APPE rotations
and only 1 institution provided its students materials on elec-
tive teaching-research APPE rotations.!3

Although students were provided with these toolkits® they
found that there are still many pharmacy faculty vacancies and
that it is important to continue educating students about teach-
ing, scholarship, and service. If more students were given these
toolkits or had options to attend a teaching-research APPE
rotation, then more students might be interested in faculty posi-
tions in the future.’® Another study surveyed junior pharmacy
faculty members on their experiences in college and knowledge
of potential career options when they graduated, the results
showed that exposure to academic careers and research related
fields were low. If students do not have the opportunity to explore
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research, scholarship, and academic careers, then they may not
realize their potential interest in the various fields.!* Based on
White et al's’ study, which surveyed pharmacy students and
licensed pharmacists on the interest in academic career, 25%
pharmacy students showed an interest in academic career.
However, another study conducted by Eiland et al'® reported
that around 6% of students were interested in academic career. In
agreement with prior studies,’3* 30% of our academic APPE
students agree on the interest in future academic career. It is
impressive that at least 30% of the students who took the 1hour.
S & R session has interest in academic career. Many other factors
play a role in deciding future career options including students’
financial need, available career options, peer-competition to
obtain an academic position, and experience.

Haines et al! reported a study based on methods utilized by
several colleges and schools of pharmacy to prepare students in
future academic careers. Majority of schools (96%) utilized APPE
rotations as their primary method. Academic-related experiences
from 96 schools of pharmacy were evaluated.! Although some
schools offer experiences on IRB (27%) and grant proposal
writing (6%),' none of the experience involve S&R orientation
sessions and providing comprehensive S&R manual.

Our study is unique because we have conducted Scholarship
and research orientation sessions to the academic APPE students.
In addition, we have provided students with comprehensive S&R
manual, which includes information of grant proposal writing,
IRB procedure, research pathway, types of scholarship, publication
types, and ethics in research. We were the only ones to launch this
type of comprehensive S&R sessions as a component of orienta-
tion to academic APPE rotation. Our study investigated the ben-
efit of 1hour. S&R session and provided materials for the purpose
of increasing students’ scholarship and research knowledge, ethics,
and career interest. Hence our study provides novelty. Though
they are pre-mature to decide on future career field, our S&R ses-
sion benefit students’interest in scholarship and research and their
knowledge as evident by the survey. Our results show that there
are benefits from completing an academic APPE that involves
S&R sessions and that these types of rotations can provide stu-
dents information in areas they would not have been informed of
otherwise. The intervention group scored significantly higher than
the control group in the areas of pathway of research, IRB proce-
dures, research ethics, and publication types. Scholarship and
research sessions did improve student’s overall knowledge and
interest in scholarship and research. Current study only focused on
the S&R sessions. In the future, a larger study will be carried out
including majority of the orientation sessions mentioned above.

Conclusion

The majority of academic APPE students (intervention group)
perceived that S&R sessions help them to gain knowledge in
research ethics, scholarship pathway, and scholarship components.
Although 30% of academic APPE students perceived that S&R
sessions help them to develop future interest in academic career,
compared to the control group, academic APPE group scored

significantly higher in the knowledge-based questions. The
importance of S&R sessions in improving academic APPE stu-
dents’ knowledge on scholarship and research was evident.

Acknowledgements

We like to acknowledge Dr. Misty Stutz for initiating academic
orientation sessions, the office of experiential education,
Sullivan University College of Pharmacy and Health Sciences,
and the past academic coordinator Dr. Amber Williams for
assigning students for the academic APPE rotations. We would
also like to thank Professor Barbara Jolly for her comments
during the development of S&R manual.

Author Contributions

WS designed the S&R manual and conducted the sessions,
designed the research and the manuscript, wrote a major por-
tion of the manuscript, created tables and the figure, and did
the statistics. YZ contributed to the S&R manual and con-
ducted the sessions, and wrote majority of the introduction
portion of the manuscript. S and AV conducted literature
serach, wrote some parts of the manuscript, and edited the
manuscript.

ORCIDiD
Wasana Sumanasekera

1049

https://orcid.org/0000-0001-5118-

Supplemental Material
Supplemental material for this article is available online.

REFERENCES

1. Haines SL, Dy-Boarman EA, Clifford KM, et al. Methods used by colleges and
schools of pharmacy to prepare student pharmacists for careers in academia. 4m
J Pharm Educ. 2017;81:6.

2. Medina MS, Autry MT, Draugalis JR, Neely SB, Shrefler MR, Hausner SB.
Longitudinal outcomes of an elective academic and administrative advanced
pharmacy practice experience. Am J Pharm Educ. 2019;83:6587.

3. Eiland LS, Staton AG, Stevenson TL. Providing an academic APPE elective via
videoconference between off-campus faculty and students. Am J Pharm Educ.
2018;82:6645.

4. Cox CD. Quantity vs quality in experiential education. Am J Pharm Educ.
2016;80:36.

5. Svensson CK. What should constitute an acceptable advanced pharmacy practice
experience? Am J Pharm Educ. 2016;80:37.

6. Nykamp D, Murphy JE, Marshall LL, Bell A. Pharmacy students’ participation
in a research experience culminating in journal publication. Am J Pharm Educ.
2010;74:47.

7. Spencer S, Majkowski C, Suda KJ. Predictors of publication rates for abstracts
presented at the American association of colleges of pharmacy annual meetings.
Am ] Pharm Educ. 2018;82:6409.

8. Weathers T, Unni E. Publication rates of social and administrative sciences
pharmacy faculty in non-research intensive pharmacy schools. 4m J Pharm Educ.
2018;82:6229.

9. Roche VF, Limpach AL. A collaborative and reflective academic advanced phar-
macy practice experience. Am J Pharm Educ. 2011;75:120.

10.  Wauller CA. A capstone advanced pharmacy practice experience in research. Am
J Pharm Educ. 2010;74:180.

11.  Michalets EL, Williams C, Park I. Ten year experience with student pharmacist
research within a health system and education center. Curr Pharm Teach Learn.
2018;10:316-324.

12. Tetenbaum-Novatt JE, Lonie JM, Elkowitz DE, Frey KM. A novel learning
approach to pharmaceutical sciences research in a pharmacy research advanced
pharmacy practice experience (APPE) elective course. Curr Pharm Teach Learn.
2018;10:1529-1540.


https://orcid.org/0000-0001-5118-1049
https://orcid.org/0000-0001-5118-1049

Journal of Medical Education and Curricular Development

13.

14.

Haines SL, Summa MA, Peters MJ, et al. Toolkit for US colleges/schools of
pharmacy to prepare learners for careers in academia. Curr Pharm Teach Learn.
2017;9:750-762.

Hagemeier NE, Murawski MM. Junior pharmacy faculty members’ perceptions
of their exposure to postgraduate training and academic careers during pharmacy
school. Am ] Pharm Educ. 2012;76:39.

15.

16.

White C, Louis B, Joyner P, Townsend-Howell D, Simmons-Yon A, Griffin L.
Pursuing a career in academia: perceptions of pharmacists and student pharma-
cists. Curr Pharm Teach Learn. 2014;6:449-454.,

Eiland LS, Flowers SK, Andurkar SV, O’Brocta R, Prabhu S, Medon PJ. A com-
parative study of student and faculty perspectives regarding academic career
opportunities in pharmacy academia. Curr Pharm Teach Learn. 2010;2:39-51.





