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Objectives. To implement and assess the effectiveness of a 15-week applied research elective that
introduced students to secondary database analysis in clinical pharmacy.
Design. In small groups, students learned, planned, developed and completed a secondary database
study to answer an original research question. During one semester, they completed a basic research
proposal and Institutional Review Board application, created and analyzed a National Health and
Nutrition Examination Survey (NHANES) sample dataset, and reported the results in an abstract
and poster presentation.
Assessment. All deliverables resulted in high grades. Mean scores on a survey conducted following
completion of the course revealed that students strongly agreed or agreed that they had high levels of
confidence about performing research-related tasks. Eight student groups delivered poster presenta-
tions at professional conferences.
Conclusions.Within one semester, student pharmacists with no or little research experience completed
original research projects that contributed to pharmacy practice knowledge. They felt highly confident
doing research-related tasks, and successfully disseminated their studies beyond the classroom.

Keywords: student research training

INTRODUCTION
Research skills enhance pharmacists’ professional

vitality and deal with changes in science and practice.1

The scholarly and practice communities in the biomedical
fields are increasingly aware of the key role that pharma-
cists can play in discovery, assessing the complexities of
medication use and misuse, health outcomes evaluation,
evidence-based practice, and policy.2,3 While transla-
tional research progressively shows its significance in
transforming health outcomes, clinical pharmacists can
claim an important role in research aimed at enhancing
the adoption of best practices in the community, including
in the cost-effectiveness of prevention and treatment
strategies.2,3 Various pathways have been defined for pre-
paring clinical pharmacists (those with a doctor of phar-
macy [PharmD] degree) to enter the competitive realm of
funded research and to actively participate in translational
and health outcomes research. These pathways include
post-PharmD education in the form of fellowships, resi-
dencies, and advanced degrees at themasters and doctoral
level.3,4 In order to increase the number of pharmacy

graduates pursuing these pathways, it is important that
we explore ways of enhancing research experiences in
the PharmD curriculum.

Independently of the interest in a research-intensive
career, graduates of pharmacy programs that offer en-
hanced research experiences can more successfully
approach the changing nature and complex demands
of the health care system. Enhanced research skills
could also be instrumental in evaluating the introduc-
tion of new medical technologies and products. Pro-
fessional organizations, accrediting bodies, and think
tanks have highlighted the benefit of research experi-
ences for students.4-6 For example, the American As-
sociation of Colleges of Pharmacy’s 2011-2012 Argus
Commission noted that “student research skills help
develop inquisitive pharmacists with attributes re-
quired for scholarly clinical practice.”7,8 The 2016 Ac-
creditation Council for Pharmacy Education (ACPE)
accreditation standards and the Center for Advance-
ment of Pharmacy Education (CAPE) 2013 statement
of educational outcomes acknowledge and encourage
the inclusion of research-related knowledge and skill-
building activities within the curriculum.9,10 The
support for research competencies has also been
recognized by international organizations.7 Consider-
ing these forces, applied research training is not yet
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standardized in PharmD training programs in the
United States.1,11

While pursuing their PharmD degree, students should
be encouraged to take advantage of the rich research envi-
ronment offered by their program. Social cognitive theo-
ries have ascertained that providing research-related
opportunities designed to foster student pharmacists’
self-efficacy and professional competencies can increase
their interest in future involvement in research. Further-
more, these collaborations can attract and commit the stu-
dents to scholarly and research-oriented activities and
pathways once they graduate.12,13 There is documented
evidence of the success in fostering critical thinking using
differentmodels, strategies, and activities in which student
pharmacists engage in research, including summer elec-
tives, required applied projects, senior projects, practice
research, and a capstone research program.14-18 However,
only14%-35%of programsoffer courses inwhich students
conduct a complete research project.1,11 A complete re-
search project is one in which students design and conduct
the research and report their results.19 Furthermore, faculty
members may often find that students struggle with apply-
ing statistics knowledge as they try to interpret themethods
and statistical results in published research articles during
discussion sessions. Less than half of pharmacy programs
in the United States require students to conduct higher-
level statistical application such as selecting data analysis
procedures (27.8%), analyze data (30.4%), or interpret re-
search findings (46.8%).11

This disconnectwas the initial inspiration for design-
ing a research elective at the Nova Southeastern Univer-
sity College of Pharmacy (NSU COP) to teach students
much needed research-related skills. The elective course,
Applied Secondary Database Analysis, has been offered
annually to PharmD students at the NSUCOP since 2013.
The goal of this course is to give students the skills and
confidence to conduct research-related tasks by planning
and completing a research project within one 15-week
semester. This paper describes the implementation, evo-
lution, and assessment of this research elective course.
The overall goal of the course was to provide the students
with skills and confidence to engage in research activities
in their future postgraduate training and/or professional
career. In this paper, we describe our assessment of the
course including the quality of the required research as-
signments, student confidence in doing required research-
related tasks, and course satisfaction.

DESIGN
A two-credit research elective course was designed

for students who have a basic foundation in searching and
evaluating the primary literature and in research design

and statistical methods. Students eligible to register
for this elective course were third-year entry-level
and second-year advanced-standing students who had
completed and passed the research design and biostatistics
courses. (The NSUCOP offers two PharmD programs: the
traditional four-year entry-level program and the three-
year advanced standing option for individuals with foreign
pharmacy degrees.) At this point in the curriculum, stu-
dents have already taken the core drug information, bio-
medical literature evaluation and pharmacoeconomics and
outcomes research courses. Figure 1 shows the timeline of
this pathway in the NSU COP curriculum.

To complete an entire research project in one semes-
ter, students had to write a research protocol for a second-
ary database analysis study; complete a study-specific
institutional review board (IRB) application; develop
the proposed study by systematically gathering, manag-
ing, analyzing, and evaluating the appropriate data from
the US National Health and Nutrition Examination Sur-
vey (NHANES) database; report results in an abstract and
scientific poster; and defend the project by delivering
a poster presentation to a research faculty audience. Stu-
dents planned and developed an original research study in
groups of two to four. Due to a limited availability of
research questions, the course has been continuously cap-
ped at 12 students in a class size of 230.

The course learning objectiveswere designed to be at
the highest level of difficulty (application, analysis, syn-
thesis, and evaluation) and add new content to the curric-
ulum.20 The course learning objectives are listed in Table
1. Furthermore, the course was designed to meet the col-
lege’s educational outcomes, which are also listed in
Table 1.

The elective coursewas designed so that the first half
of the semester was spent planning the research project
and the second half developing the study and reporting the
results. A “didactic-to-laboratory” format was used in
which presentation of didactic material was followed by
a laboratory session(s) where the material was subse-
quently applied. Table 2 depicts the semester timeline
and sequences. Didactic sessions in weeks one through
six focused on developing the skills that students needed
to write the background, objective, methods, limitations,
subject safety, and expected results sections of the research
protocol. Students used laboratory sessions to write sec-
tions of their protocols depending on the topics discussed
in class that particular week.Week 1was spent writing the
background and study objectives for their research, while
weeks 2 through 6 were spent planning and writing
the methods section. Week 7 focused on writing the
subject safety, limitations, and expected results sections.
The course coordinator provided weekly or bi-weekly
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feedback to students regarding the quality of their research
protocol drafts. Students were reminded to follow the pla-
giarism rules described in the course syllabus.

During week 7, students learned about the Nova
Southeastern University Institutional Review Board
(NSU IRB), its role in the conduct of ethical research in-
volving human subjects, and its protocol review process.
All students had already obtained Collaborative Institu-
tional Training Initiative (CITI) training as part of the Re-
search Design and Biostatistics course. Even though the
NSU IRB has deemed studies using the NHANES data to
be non-human subject research and outside of their pur-
view, studentswere required to complete an application for
a grade but did not have to submit the application to the
university’s IRB. The application and the finalized re-
search protocol were due before the week 8 session began.

Weeks 8-11 focused on the development of the stud-
ies. Students learned how to download, merge, and stack

the NHANES datasets using the IBM SPSS, Inc. statisti-
cal software, how to conduct data manipulation (ie,
recode into same variable, recode into different variable,
compute a variable), and run basic statistical analyses (eg,
chi-square, t test, one-way analysis of variance) in the
respective didactic sessions, and were given laboratory
time to apply the material to their studies. The role of
the course coordinator at this stage was mostly to provide
assistance in statistical software troubleshooting. As
shown in Table 2, only one of the class periods was a di-
dactic session, while the rest were laboratory sessions.

Weeks 12-15 focused on the reporting and dissemi-
nation of study results. Once again, only one of the
class periods was a didactic session, while the rest were
laboratory sessions. Students reviewed the abstract sub-
mission and poster presentation instructions of the
American Society ofHealth-System Pharmacists (ASHP)
Midyear Clinical Meeting (MCM) in the didactic session

Figure 1. Intra-curricular medical information evaluation skills course pathway in the Nova Southeastern University College of
Pharmacy entry-level curriculum. The Applied Secondary Database Analysis elective is taught to entry-level pharmacy students in
the third year and to advanced standing students in their second year.

Table 1. Applied Secondary Database Analysis Research Elective Learning Objectives and Education Outcomes Covered in an
Elective Research Course

Course Learning Objectives NSU COP Educational Outcomesa

Prepare a basic research protocol that describes the rationale for their study,
research objective, data source, study population, data manipulation and
statistical analysis plan, study limitations and expected results appropriate for
their project;

To evaluate the scientific literature and
advance population health;

Prepare an institutional review board application following the Nova
Southeastern University guidelines;

To create and evaluate datasets that will
assess population health and help
influence health care decisions,
foundations of evidence-based medicine;

Prepare a study dataset using the appropriate NHANES data that will answer the
research question;

To educate health professionals about health
problems.

Conduct statistical analyses that will describe the study sample population and
infer results that will answer the research question using IBM SPSS, Inc.;

Evaluate descriptive and inferential statistical analyses to formulate conclusion
statements;

Prepare an abstract and poster following the American Society of Health System
Pharmacists midyear meeting abstract submission and poster presentation
guidelines;

Defend study results in a poster presentation delivered to classmates and College
faculty.

Abbreviations: NSU COP: Nova Southeastern University College of Pharmacy. NHANES: National Health and Nutrition Examination Survey
aNSU COP educational outcomes are based on the Center for Advancement of Pharmacy Education (CAPE) outcomes
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and then used them as a guide to develop their own ab-
stract and poster during the laboratory sessions. At this
point, the course coordinator closely monitored the qual-
ity of the interpretation of the studies’ results and status of
abstract and poster writing. Also, the course coordinator
had discussions with each student group focusing on how
their study results fit into current clinical practice and how
to formulate discussion and conclusion statements. For
the final poster presentation sessions in week 15, each
student group displayed their poster and delivered a 10
to 15 minute oral presentation to the audience. The audi-
ence was composed of NSU COP students and research
faculty members. Each student group presented sepa-
rately and each group member presented a separate sec-
tion of the poster. Each presentation was followed by

a five- to 10-minute scientific discussion moderated by
the course coordinator.

Within the 15-week course, six of the nine didactic
sessions and all the laboratory sessions were taught and
facilitated by the course coordinator. This coordinator
was a clinical pharmacist and outcomes researcher, with
prior research experience conducting secondary database
analysis studies using the NHANES database. Most guest
lecturers teaching the remaining didactic sessions were
NSU COP faculty members with PhD degrees who had
research experience in the sociobehavioral and adminis-
trative science fields. An NSU librarian and IRB repre-
sentative delivered their respective lectures in two
didactic sessions (Weeks 1 and 7). In the 2015 semester,
topic experts volunteered to assist in creating a research

Table 2. Didactic and Laboratory Session Timeline for the Applied Secondary Database Analysis Course

Project Stages Week Topic Session Type

Research question assignment Course overview Didactic
Searching primary literature databases Didactic

1 Using Endnote (citation manager)
Protocol planning and writing Introduction to the National Health and Nutrition

Examination Survey (NHANES)
Didactic

2 Basic components of a research protocol Didactic
3 Write study protocol- background, study objective, data

source description, NHANES variable selection and
study outcome definition

Laboratory

Planning data management Didactic
4 Write study data management plan Laboratory
5 Write study data management plan Laboratory

Planning statistical analyses Didactic
6 Write study statistical analysis plan Laboratory

IRB application Nova Southeastern University (NSU) Institutional Review
Board (IRB) procedures for subject research

Didactic

7 Complete an NSU IRB application Laboratory
Study development Introduction to IBM SPSS, Inc. Didactic

8 Download NHANES data and create study dataset using
IBM SPSS, Inc

Laboratory

Research protocol and IRB application due
9 Create study dataset using IBM SPSS, Inc Laboratory
10 Apply data manipulation plan Laboratory
11 Apply statistical analysis plan and interpret study results Laboratory

Study dissemination Writing abstracts and creating posters Didactic
Write abstract and develop poster Laboratory

12 Sample dataset, procedure syntax, and statistical output due
13 Write abstract and develop poster Laboratory

Write abstract and develop poster Laboratory
Practice poster presentations

14 Draft abstract and poster due
Poster presentations

15 Final abstract and poster due

This 2-credit hour course was delivered in a 15-week semester. Class meeting time was two hours once a week. Didactic session topics were
covered over 30 to 90 minutes and were followed by 60-180 minute laboratory sessions in which students apply what was just learned to their
individual research project
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question for one group and provided clinical expertise
through project planning and development. Along with
the course coordinator, topic experts graded their group’s
research protocol, abstract, poster, and poster presenta-
tion. Their role took each expert approximately four to six
hours. Most topic experts were pharmacy practice faculty
members and one was from the pharmaceutical sciences
department.

Students were responsible for attending class, using
laboratory session time to develop the required assign-
ments, meeting assignment deadlines, and delivering a fi-
nal poster presentation. One student in each group
volunteered to be the study leader and was charged with
submitting all group assignments. Study leaders were
listed as the first investigator in the abstract and on the
poster. All group members were responsible for working
in all stages of the project as a team. The course coordi-
nator and topic expert, where applicable, served as the
study mentors.

Four key factors in the design of this course allowed
student groups to plan and complete their research project
within one semester. First, planning research questions
for student groups prior to the start of the semester; sec-
ond, creating “didactic-to-laboratory” topic sequences in
which lecture material specifically focused on teaching
skills that students could immediately apply to their pro-
jects during laboratory sessions; third, having access to
existing clinical data such as that of the NHANES data-
base; and fourth, having access to user-friendly statistical
software ie, IBM SPSS, Inc.

Six pharmacoepidemiology research questions were
written for the 2013 and 2014 semesters. The questions
evaluated racial/ethnic medication use disparities among
patients with type 2 diabetes. These questions were cho-
sen because they were in line with the course coordina-
tor’s research interests. In the 2015 semester, however,
the course coordinatorworked individuallywith fiveNSU
COP faculty members who were topic experts to create
a research question that had the following characteristics:
(1) was an original idea, (2) addressed a current research
need, (3) was drug-related, (4) could be answered by the
NHANES data, and (5) could be answered within one-
semester. Research questions were assigned to groups
based on the students’ topic preferences.

The “didactic-to-laboratory” sequence delivery for-
mat that was used was key in giving students the skills
needed to plan their research protocol and complete their
study within one semester. Each didactic session ranged
between 30 and 90minutes and was followed by a one- to
three-hour active learning laboratory session. For exam-
ple, as shown in Table 2, the one-hour “Planning data
management” didactic session in week 4 was followed

by a one- and two-hour laboratory session held in weeks
4 and 5, respectively. Didactic content was streamlined so
that students learned only the necessary skills that applied
to completing their research project. Even though the 19
laboratory sessions offered plenty of in-class time to de-
velop the assignments, students had to spend an additional
one to six hours per week outside of class in order to
complete the assignments on time. Didactic material
was delivered using a live lecture format, and Blackboard
was used as the learning management system. Learning
materials were distributed as PowerPoint handouts. Ad-
ditional materials provided throughout the semester were
a research protocol outline template, and a sample re-
search protocol, abstract, and poster that students could
refer to as a guide.

The NHANES database was selected as the data
source of choice for several reasons. The data is publicly
available, the website and codebook are easy to follow
and teach, and the survey data collection is cross-sectional
in design (www.cdc.gov/nchs/nhanes). The NHANES is
a program of studies designed to assess the health and
nutritional status of noninstitutionalized civilian adults
and children in the United States. It is unique because
unlike other national surveys, it combines interviews
and physical examinations. Survey contents include de-
mographic, socioeconomic, and health-related questions
including the history of chronic diseases such as diabetes
and cardiovascular conditions. A list of prescribed med-
icines and supplements is also collected from each survey
participant. The examinations consist of medical and
physiological measurements as well as laboratory tests.

Lectures were delivered in a computer laboratory
equipped with IBM SPSS, Inc., statistical software. This
software is generally considered user friendly and easy to
teach to students when conducting data management and
statistical procedures. As they learned to use the software,
students were encouraged to use YouTube “how to”
videos as a supplement to the instruction provided in
class.

EVALUATION AND ASSESSMENT
Student learning was assessed through five skill-

based graded assignments. The following assignments,
comprised of different weights, counted toward the final
grade: research protocol (25%); IRB application (10%);
study dataset, data manipulation syntax, and statistical
analysis output (15%), abstract (15%), and poster and oral
presentation (25%). A self- and peer-evaluation were re-
quired from all students individually andwere also part of
the final course grade (10%). As shown in Table 2, as-
signment deadlines occurred at weeks 8, 12, 14 and 15.
Table 3 shows the averages grades for both semesters. The
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research protocols, abstracts, and posters were graded by
the course coordinator based on the quality of spelling,
grammar, and technical writing (weight of 10%), and the
scientific (70%) and clinical (20%) content. The topic
expert graded the quality of spelling, grammar, and tech-
nical writing (10%) and clinical content (20%) for the
2015 cohort. After getting graded feedback on all written
assignments, student groups were allowed to resubmit the
protocol, abstract, and posters for a higher grade if they
addressed the issues which had been identified with their
respective assignment. Only the resubmitted assignments
counted toward the final grade in the 2014 semester while
the average of the final and resubmitted assignments was
calculated into the final grade in 2015. First submission
grades generally ranged between 5 and 30 percentage
points lower than grades on the resubmissions. Point de-
ductions in the initial submissions of the protocol, abstract,
and posters occurred mostly due to missing information or
suboptimal descriptions in the methods or results sections,
where appropriate. Except for the peer evaluation and oral
poster presentation, the same grade was given to all group
members developing the same project.

A 35-item survey instrument was developed for the
2014 offering of the course. The objective of the survey
was to evaluate the effect of the course on students in two
areas: (1) confidence and confidence levels in doing
research-related tasks, and (2) course satisfaction and its
perceived impact on future career options. There were
28 scaled items (Table 4) and five open-ended questions.
Five additional scaled items and one additional open-
ended question were added to the 2015 semester survey
for a total of 40 scaled items and six open-ended ques-
tions,which are summarized in this paper and presented in
Table 4. The survey instruments also gathered other data
including demographic student information and research
experience prior to taking the course.

Scaled items evaluated confidence (17 items) and
confidence levels (8 items) in performing research-related

tasks. Eight course satisfaction items assessed whether
the course enhanced basic research and biostatistics
knowledge, if course expectations were met, the effect
of research experience on any prospective postgraduate
training portfolio, the likelihood of involvement in fu-
ture research activities and satisfaction with course as-
signments. Confidence and course satisfaction items
used a four-point Likert scale on which 15strongly
agree and 45strongly disagree. The eight items assess-
ing confidence levels in doing research-related tasks
used a four-point Likert scale on which 15very confi-
dent and 45not confident. The survey instruments were
administered to students at the end of the 2014 and 2015
semesters. Participation was voluntary.

All scaled-item responses are described as means
and standard deviations. The statistical hypotheses tested
whether average confidence, confidence levels, and course
satisfaction were the same for the 2014 and 2015 offerings
of the course. Mean score differences were compared us-
ing the independent t test (alpha5 5%). IBM SPSS, Inc
Statisticswas used to conduct the analysis.Qualitative data
from open-ended items are described. These survey instru-
ments and the student research protocols were granted ex-
empt status by the NSU IRB in 2014 and 2015.

Student demographics are shown in Table 5. Over
half of the student sample (54.2%) had no experience in
conducting any of the listed research-related tasks prior to
taking the course, while a maximum of 12.5% of students
had done one or all of the mentioned tasks. The top two
reasons for taking this course were to gain research expe-
rience (92%), and wanting to make a future residency
application more competitive (50%). Three-quarters
(75%) of students were interested in pursuing postgradu-
ate training, half in pursuing a residency (50%).

The survey response rate in both student cohorts was
100% (n524). As shown in Table 4, mean scores demon-
strate that students felt confident performing the specified
research-related tasks. Similarly, mean scores also
showed high levels of confidence in conducting these
tasks (Table 4). There were no significant differences in
the mean scores across both semesters, which demon-
strated consistency in confidence and confidence levels
with different student cohorts (p.0.05 for all). Mean
scores in the 2015 cohort show high confidence levels
in performing the same tasks as part of a research team.

As shown in Table 4, course satisfaction results were
positive.Mean scores demonstrated that students strongly
agreed or agreed that this course enhanced the knowledge
learned in the research design and biostatistics course and
that it made them more competitive applicants if they
decided to pursue postgraduate training in the future. At
the time this coursewas offered, students were also taking

Table 3. Submitted Assignments and Final Course Grades for
the 2014 and 2015 Semesters_

Course Grade

Assignment 2014 N=12 2015 N=12

Research Protocol 100 96
IRB Application 100 95
Statistical Analysis 100 91
Abstract 100 95
Poster and Poster Presentation 100 92
Self/Peer Evaluations 93 100
Final Grades 99 94

Grades are presented as averages and in a scale out of 100
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Table 4. Survey Responses of Student Pharmacists Who Completed an Applied Secondary Database Analysis Electivea

Item

Item Scores

Winter
2014 (n=12)

Winter
2015 (n=12)

Confidence in Conducting Specific Research-related Tasksa

As a result of this course
I feel confident defining secondary data analysis studies 1.3 (0.5) 1.5 (0.5)
I feel confident describing the characteristics of the NHANES participants 1.3 (0.5) 1.3 (0.5)
I feel confident discussing the strengths of NHANES as a source for secondary data

analysis studies
1.3 (0.5) 1.6 (0.8)

I feel confident discussing the limitations of NHANES as a source for secondary data
analysis studies

1.4 (0.5) 1.6 (0.8)

I feel confident navigating the NHANES website in order to select the cohorts,
components, variables and values/codes to conduct a secondary data analysis study

1.3 (0.5) 1.3 (0.5)

I feel confident downloading, merging and stacking NHANES datasets using IBM
SPSS, Inc

1.5 (0.5) 1.4 (0.5)

I feel more confident creating statistical analysis plans using basic tests such as chi-
square to compare outcomes across study groups in secondary data analysis

1.3 (0.5) 1.5 (0.5)

I feel more confident creating statistical analysis plans using basic tests such as
independent t-tests to compare outcomes across study groups in secondary data
analysis

1.5 (0.7) 2.0 (0.7)

I feel more confident creating statistical analysis plans using basic tests such as 1-way
ANOVA to compare outcomes across study groups in secondary data analysis

1.4 (0.5) 1.6 (0.8)

I feel confident interpreting statistical analysis results of a secondary data analysis study
using NHANES

1.5 (0.5) 1.4 (0.7)

I feel confident writing statistically-sound study conclusions of a secondary data
analysis study using NHANES

1.5 (0.5) 1.6 (0.5)

I feel confident navigating the IBM SPSS, Inc data and variable view window 1.5 (0.5) 1.6 (0.7)
I feel confident navigating the SPSS syntax window 1.3 (0.5) 1.5 (0.5)
I feel confident navigating the SPSS output window 1.3 (0.5) 1.6 (0.7)
I feel confident writing syntax to develop a secondary data analysis using NHANES data 2.0 (0.4) 1.9 (0.5)
I feel confident preparing an abstract for submission to a research forum or conference 1.6 (0.5) 1.5 (0.5)
I feel confident preparing a poster presentation to be presented in a research forum or

conference
1.6 (0.5) 1.4 (0.5)

Confidence Levels In Conducting Specific Research-Related Tasksb

How confident do you feel preparing a basic research proposal for a secondary data
analysis using NHANES?

1.8 (0.8) 1.3 (0.5)

How confident do you feel preparing a basic research proposal for a secondary data
analysis using NHANES being a member of a research team? c

- 1.3 (0.7)

How confident do you feel planning inclusion and exclusion criteria for a study in order
to answer a secondary data analysis research question using NHANES?

1.8 (0.8) 1.4 (0.7)

How confident do you feel planning inclusion and exclusion criteria for a study in order
to answer a secondary data analysis research question using NHANES being
a member of a research team? c

- 1.4 (0.7)

How confident do you feel creating a data manipulation plan to prepare NHANES data
for a secondary analysis study?

1.8 (0.6) 1.8 (0.9)

How confident do you feel creating a data manipulation plan to prepare NHANES data
for a secondary analysis study being a member of a research team? c

- 1.6 (0.7)

How confident do you feel writing an Institutional Review Board (IRB) protocol for
a secondary data analysis study using NHANES for a secondary analysis study?

1.8 (0.9) 1.7 (0.8)

How confident do you feel writing an Institutional Review Board (IRB) protocol for
a secondary data analysis study using NHANES for a secondary analysis study being
a member of a research team? c

- 1.6 (0.8)

(Continued)
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their required pharmacy practice seminar course in which
they conduct a primary literature review of an assigned
topic and culminates as a poster and platform presenta-
tion. Students also strongly agreed or agreed that the elec-
tive course helped in this learning experience as well.
There was no difference in the mean responses in scaled
course satisfaction items across semesters (p.0.05 for
all). Scaled item mean scores showed that the course
met and exceeded student expectations. A majority of
students (75%) mentioned their favorite activity was learn-
ing about IBM SPSS, Inc, conducting data manipulation,
and/or running statistical analyses. Among least favorite
activities were creating the study dataset, completing the
IRB application, and having to correct data manipulation
syntax. However, students understood these tasks to be im-
portant in the research process. Overall, students reported
feeling challenged and said this process was a rewarding
experience. They also mentioned that applying the lecture
material in the laboratory sessions facilitated their learn-
ing. Finally, students mentioned that taking this course
helpedenhance their understandingof theprimary literature
as they were completing their pharmacy practice seminar
project. This feedbackwas consistent across student cohorts.

Over the time this course has been offered, 11 orig-
inal secondary database analyses have been completed. A
total of 32 students have taken the course since 2013. To

date, nine studies have been submitted and presented as
posters in three ASHPMCM, one Student National Phar-
maceutical Association, and one Making a Difference in
Infectious Disease (2015) international conference. Sev-
eral students applying for residency positions presented
their research project during the interview process.
Among those who applied for postgraduate year 1
(PGY1) residency programs, match rates were 100%
(four out of four), 86% (six out of seven), and 62.5% (five
out of eight) in the 2013, 2014, and 2015 semesters, re-
spectively. Three additional student groups were writing
their manuscripts for future publication.

DISCUSSION
An elective course titled Applied Secondary Data-

base Analysis successfully taught 11 student groups (32
student pharmacists) how to plan and develop an original
secondary database study within one semester. Students
took this research elective with the intention of gaining
research experience and a competitive advantage when
applying for a residency position. They had none to very
limited prior research experience yet consistently re-
ported high levels of confidence in conducting all the
research-related tasks learned in the course. Course sat-
isfaction rates were also high. The majority of these re-
search projects were presented outside of the classroom

Table 4. (Continued )

Item

Item Scores

Winter
2014 (n=12)

Winter
2015 (n=12)

Course Satisfaction Outcomes a

This course enhances the knowledge learned in the PHRC 5350 Research Design and
Biostatistics course

1.3 (0.5) 1.4 (0.5)

This course enhances the skills learned in the PHRC 6540 Pharmacy Practice Seminar
literature evaluation project

1.3 (0.5) 1.6 (0.9)

This course met the expectations I had at the beginning of the semester 1.3 (0.5) 1.1 (0.3)
This course exceeded the expectations I had at the beginning of the semester 1.4 (0.5) 1.3 (0.5)
As a result of this course, I am considering pursuing a future career with a research

component
1.8 (0.9) 1.7 (0.8)

As a result of this course, I am considering pursuing a future career exclusively in
research c

- 2.3 (0.7)

If I were to consider pursuing post-graduate training (i.e., residency or fellowship), I
believe this course has given me a competitive advantage compared to other
applicants who have not taken a course such as this one

1.0 (0.0) 1.2 (0.4)

If I were applying for post-graduate training (i.e., residency or fellowship), I would
certainly highlight the secondary data analysis study completed in this course in my
professional portfolio

1.0 (0.0) 1.2 (0.4)

aThe survey used a four-point Likert scale on which 15 strongly agree; 45strongly disagree
bThe survey used a four-point Likert scale on which 15 very confident; 45not confident
cn=12, item evaluated in the 2015 winter semester cohort only.
An independent student t test showed no statistically significant differences across semester cohorts 2014 through 2015 on all survey items
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in national or international professional meetings and/or
to prospective pharmacy residency programswhile taking
their advanced pharmacy practice experiences. A major-
ity of students applied for and secured a residency. In
addition to using the learned skills to plan and develop
a study, these future graduates will know how to use a pop-
ular statistical software (IBM SPSS, Inc.) and a national,
publicly available database (NHANES) during postgradu-
ate training and in their future careers.

There were many benefits to taking this course. En-
rolled students learned skills at thehighest level ofBloom’s
taxonomy. They applied statistical, literature evaluation,
and clinical knowledge gained from prior pharmacy
courses as they planned, developed, and completed their
research projects. In the same process, they also analyzed
data and evaluated their study results, and synthesized a re-
search plan and new scientific information. Additionally,

interpersonal skills were further developed as students
learned to work with their group members and faculty
mentors. Students learned how to present scientific infor-
mation in written and oral formats, and got detailed feed-
back on their written and oral communication abilities.
Most of all, they learned and experienced the scientific
process including planning, development, and dissemina-
tion. They also became experts in a particular clinical topic
and will most likely better serve the patient population
they evaluated in a future clinical role. Faculty members
benefited by having a student group answer their research
question within a reasonable timeframe. Also, the phar-
macy program and university got scholarly-related expo-
sure at professional conferences.

All aspects of this course are transferable to other
programs. First, many students come into pharmacy pro-
grams with an interest in having research experience.

Table 5. Characteristics of Student Pharmacists Who Completed a Research Elective, N524

Winter 2014 and 2015 Semesters, No. (%)

Age, years (SD)a 28 (3.8)
18-24 4 (16.7)
25-30 12 (50.0)
311 6 (25.0)

Highest degree completeda

Associate 1 (4.2)
Bachelor 16 (66.7)
Master 4 (16.7)

Pharmacy year
Entry-level program, 3rd 15 (62.5)
Extended 2 (8.3)
Advanced standing program, 2nd 7 (29.2)

Reason for taking this elective course
To gain research experience 22 (92.0)
To make a future residency application more competitive 12 (50.0)
Both (above) 11 (45.8)

Considering pursuing post-graduate training after pharmacy program graduation
Yes 18 (75.0)
Residency 17 (94.4)
Fellowship 1 (5.6)

Research experience prior to taking course
No research experience 13 (54.2)
Literature review 3 (12.5)
Writing a research protocol 2 (8.3)
Completing an IRB application 1 (4.2)
Using a statistical software 3 (12.5)
Using a dataset 3 (12.5)
Conducting data manipulation 3 (12.5)
Conducting descriptive or inferential statistical analyses using a dataset 3 (12.5)
Writing an abstract or poster to disseminate research results 3 (12.5)
Other research activities 2 (8.3)

SD: standard deviation
aTwo observations missing
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Second, pharmacy programs have faculty members with
research training and expertise who can create original
research questions and teach students how to develop a re-
search protocol, build a data set,manage and analyze data,
interpret statistical results, and report and disseminate re-
search. Third, this course must be located in the curricu-
lum at a time when students are already proficient in
performing primary literature searches and can apply re-
search design and statistics concepts to the pharmacy lit-
erature. Fourth, student pharmacists can be given access
to free (or low cost) health data via national databases
such as NHANES. Fifth, statistical software programs
like IBM SPSS, Inc Statistics are available in many uni-
versities. Overall, the financial resources required by the
institution to offer this course were reasonably low. In the
future, the size of this course will be dictated by the avail-
able research questions and resources.

SUMMARY
The Applied Secondary Database Analysis elective

course successfully taught student pharmacists with lim-
ited to no research experience to plan and develop an
original research project within one semester. Preselected
research questions, strategic deadlines for research pro-
tocol planning and development, and access to an estab-
lished comprehensive data source and user-friendly
statistical software were key components in achieving
the course objectives on time. Delivering material in di-
dactic lectures that was necessary to plan and develop the
research projects and subsequently having students apply
what they had learned during laboratory sessions was also
an essential approach used in the course. Students with no
or very limited prior research experience reported high
levels of confidence and satisfaction in executing the re-
quired research-related tasks. This course would be easily
transferable to other pharmacy and health professional or
graduate programs at a low cost.
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