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Educational research must play a critical role in informing practice and policy within pharmacy
education. Understanding the educational environment and its impact on students, faculty members,
and other stakeholders is imperative for improving outcomes and preparing pharmacy students to meet
the needs of 21st century health care. To aid in the design and implementation of meaningful educa-
tional research within colleges and schools of pharmacy, this roadmap addresses philosophy and
educational language; guidelines for the conduct of educational research; research design, including 4
approaches to defining, collecting, and analyzing educational data; measurement issues; ethical consid-
erations; resources and tools; and the value of educational research in guiding curricular transformation.
Keywords: educational research, quantitative research, qualitative research, research design, curricular

transformation

INTRODUCTION

Educational research has undergone significant
growth in recent years amid increasing demands for ac-
countability, data-informed decision making, and evi-
dence-based quality improvement. While governing
bodies like the Accreditation Council for Pharmacy Edu-
cation assess the effectiveness of current practices in
pharmacy education,'~ curricular changes and pedagog-
ical innovations are permeating colleges and schools of
pharmacy.>” Amid the many challenges and changes fac-
ing health professions and higher education, educators are
uniquely positioned not only to re-engineer learning and
curricula within colleges and schools of pharmacy, but to
engage in educational research that goes beyond inform-
ing course redesign and truly guides the transformation of
learning and curricula. Thoughtful consideration should
be given to the ability of educational research to inform,
empower, and transform faculty members and the acad-
emy as pharmacy educators strive to understand and im-
prove curricula and educational outcomes in pharmacy.

While some debate surrounds its definition, educa-
tional research generally refers to the systematic and crit-
ical investigation of any aspect of education that advances
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knowledge and benefits society by allowing people to live
fuller lives.® It draws from a wide range of philosophies,
constructs, and disciplines, equipping researchers to en-
gage a diverse array of methodologies and approaches in
their studies.

Educational research differs distinctly from assess-
ment and evaluation, although the latter 2 terms are often
used interchangeably. Assessment, which provides ongo-
ing feedback for targeted improvement, guides good
practice.” In contrast, evaluation guides good decision-
making by facilitating judgments based on performance
quality.'® Although these approaches are closely related
and often complementary, educational research requires
a systematic approach that results in knowledge that can
guide theory, contribute to conceptual frameworks, and
inform future research.® Results from assessments and
evaluations can inform study design, inspire research
questions, and provide support for educational research,
but they do not meet the standards of rigor required for
educational research (Table 1).5'°

Educational research also differs from the scholar-
ship of teaching and learning (SoTL). Defined as the sys-
tematic study of teaching and learning, SoTL involves
answering questions about activities designed to promote
student learning and improve teaching practices, and dis-
seminating findings publicly.'! SoTL focuses on prac-
tice-driven inquiries that are led by investigators (faculty
members and teachers) with a vested interest in the issues
under investigation and the critical experience necessary
to assess change and understand subsequent findings."?
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Table 1. Comparison of Assessment and Evaluation to Educational Research
9,10

Assessment and Evaluation Educational Research®

Purpose To guide good practice and decision making; To guide, contribute to, and develop theories; to
to determine if goals are being met; identify generalize “about how phenomena are related.”
strengths and weakness; facilitate planning;
determine effectiveness of treatment;
evaluate programs.

Conceptual Relies on practice to frame the study and inform results;  Relies on theory to frame the study and inform

framework the outcomes measure experiences and inform change. results; the outcomes create new or
Theory typically not used. extend current theory.

Audience Administrators, accreditors, faculty, practitioners, Scientific community, other educational
and granting agencies, among others. researchers, and practitioners.

Conductors Practitioners, accreditors, program evaluators, Scientific community, including university

and administrators.
Use of results

used to judge performance quality.

Results are used to inform change, such as program
improvement (including teaching and learning), or
to meet accreditation guidelines. Results can be

professors and researchers, among others.
Results are used to publish in peer-reviewed

journals; results inform, develop, and extend

theory; inform future research and practices.

This approach has provided significant insight into student
learning and effective educational practices; however, the
scope of educational research can extend well beyond
teaching and learning. Educational leadership, enrollment
modeling, student activism, economic impact, admissions
practices, student debt, faculty equity, and organizational
effects are among the numerous topics that can be exam-
ined with educational research. Educational research may
also focus on populations outside of the local setting or on
topics external to the investigator’s vested interests.

A growing body of literature demonstrates the use of
educational research in pharmacy and health professions
education. Journals such as the American Journal of
Pharmaceutical Education frequently publish empirical
studies investigating various facets of pharmacy educa-
tion, including student outcomes, faculty development,
and instructional design. Similarly, Academic Medicine,
Journal of Nursing Education, and Medical Education
publish research on a wide range of educational issues
that include innovative approaches to traditional and clin-
ical teaching, faculty development, and curricular design.
Colleges and schools of pharmacy are uniquely posi-
tioned to examine critical research questions within edu-
cation that are not only of importance in pharmacy
education, but are of increasing importance and interest
to larger audiences within health professions and higher
education. This includes topics such as the flipped class-
room, science education, layered learning, clinical train-
ing, mentoring, faculty development, student
development, and interprofessional education. To aid in
the design and implementation of meaningful educational
research within colleges and schools of pharmacy, this road-
map addresses philosophy and educational language,

guidelines for the conduct of educational research, re-
search design, ethical considerations, resources and tools,
and the value of educational research in guiding curricular
transformation.

PHILOSOPHY AND EDUCATIONAL
LANGUAGE

Depicting an accurate reflection of educational ex-
periences and the context in which learning takes place
lies at the heart of educational research. Issues of access,
perception, data interpretation, lack of control, timeliness,
and extrapolation can impact an investigator’s ability to
capture and disseminate findings that describe what is
happening within an educational environment. Under-
standing the boundaries associated with educational re-
search can empower investigators to address potential
limitations within the design of a study.

Two distinct paradigms drive the design and imple-
mentation of educational research: positivism and con-
structivism.'*!'* Positivism suggests that a single reality
or truth exists across time and contexts, and that this truth
exists independently of the researcher. Relationships can
be understood through the objective study of variables
isolated through sampling procedures and generalized
to the population by the researcher with a certain level
of confidence. In other words, reality exists independent
of the human mind and relationships between variables
can be established as scientific laws. In contrast, construc-
tivism argues that groups construct knowledge for one
another and that there are as many realities as there are
social constructions. Truth is ever-changing, depending
on context, and relationships can only be understood by
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examining the role of factors like culture, gender, atti-
tudes, external structures, and beliefs on reality construc-
tion. Study participants are selected based on specific
characteristics of interest and are interactively linked with
the researcher. Generalization beyond the population is
not the researcher’s responsibility.'* Researchers may re-
late more to 1 paradigm than the other, but both paradigms
can contribute greatly to one’s understanding of education.

Embedded within the underlying and often compet-
ing philosophies of educational research are challenges
associated with the language of education. Constructiv-
ism has driven adoption of the term “participants” over
“subjects” to capture the active role human beings play
in constructing social meanings within educational re-
search. Descriptions and metaphors of educational activ-
ities may embody social and cultural values that can
influence the conceptualization and interpretation of re-
search based on the lens of the researcher, the participant,
and the reader. The operationalization (ie, defining the
measurement of a construct or variable that cannot be
measured directly) and measurement of educational con-
structs like teaching and learning often suffer from the
reduction of a complex concept into something that is mea-
surable. As a result, researchers must clearly define terminol-
ogy and explicitly describe the measurement and application
of terms in the context of any pertinent value system.

GUIDELINES FOR CONDUCTING
EDUCATIONAL RESEARCH
Historically, educational research methods have closely
resembled the scientific method, which uses well-defined
hypotheses and analysis techniques.® Process descriptions
vary slightly from text to text® '*' but most follow this
basic outline:
(1) Identify and clarify a problem. Select a topic and
review the literature to identify gaps where research

can contribute. Be mindful of available resources
and identify a topic that meets standards for use-
fulness, timeliness, and ethical integrity. Prior to
beginning any study, a problem statement should
be written to provide a clear and succinct purpose
for the research.

(2) Link the study to relevant theory. Theory drives
educational research. It should inform the design
and implementation of the study, along with pro-
viding context to the problem being investigated.
Examples of common theoretical frameworks are
shown in Table 2.

(3) State a research question(s) and/or hypothesis. Re-
search questions are typically open-ended and
broad enough to allow extension of the research
following the study. A hypothesis provides addi-
tional detail about the research question and in-
dicates what the researcher expects to discover.
Similar to scientific research, multiple research
questions and hypotheses may be acceptable
depending on the nature of the study.

(4) Select a research design. Researchers need to de-
termine an appropriate method for collecting, an-
alyzing, and reporting the data. Does one want to
understand a specific population or to study a
larger population to make more generalizable con-
clusions? There are different approaches available
depending on the nature of the problem, as de-
scribed in the Research Design section below.

(5) Identify measures. The data collected to answer
a research question can often take many forms.
Special attention should be given to the design,
selection, and/or construction of valid data collec-
tion instrument(s) to ensure that they are aligned
with research question(s) and research design. One
must be mindful of the need to engage a statistician

Table 2. Theoretical Frameworks Commonly Used in Educational Research

Academics and Student

Learning Organizational Effects

Student Development Other

Holland theory of career Leadership framework?®
Choice®!

Academic disciplines® Higher education®’

Adult education and Model for assessing change®®
andragogy>’

Kirkpatrick learning
evaluation model**

Gardner’s theory of
multiple intelligences®

Bloom taxonomy

(cognitive domain)*°

Causal model of student
persistence®
Organizational structure
and student attrition°
Transactional distance theory®'

Theory of experiential learning®

Theory of identity

Theory of stages of moral
Schlossberg transition theory®”

Cognitive theory of student

Intergroup contact theory®’

Model of institutional

development*? departure'®
Piaget theory of cognitive Polkinghorne practice
development'’ theory™®

Attribution theory™’

development®*

Social cognitive theory/
self efficacy®”

Theory of involvement'®

development®
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or researcher with the skills necessary to analyze
the data collected; collaborating with these spe-
cialists during the planning stage of the study
may strengthen the design and implementation
of the research.

(6) Obtain Institutional Review Board (IRB) approval.
Educational research involving human partici-
pants falls under the Federal Policy for the Protec-
tion of Human Subjects.*' Approval or exemption
from an IRB should be obtained prior to any data
collection.

(7) Collect and analyze the data. Approaches to col-
lecting and analyzing data are determined, in part,
by the methodology used.

(8) Report, discuss, and disseminate the findings.
Present a clear statement of the findings and form
conclusions based on the results of the study. Ex-
pand upon the findings with a discussion that is
framed by current theory and presented to advance
current educational knowledge. Disseminate and
share this knowledge with the appropriate audiences
to advance the academy and educational system.

RESEARCH DESIGN

When planning, investigators must seek to answer
researchable questions. The type of research approach
selected is contingent upon these questions. The most
common approaches to defining, collecting, and analyz-
ing educational data are: quantitative research, born out of
positivism; qualitative research, born out of constructiv-
ism; mixed methods research, which bridges the “schism
between quantitative and qualitative research;”** and ac-
tion research, which is commonly used by teachers or
administrators to inform decision making at the local
level ** (Table 3). Because a wide range of disciplines
and contexts can influence the inspiration, design, and
implementation of a study, careful consideration should
be given to which of these approaches best suits the study.

Quantitative Research

Quantitative research investigates phenomena us-
ing statistical, computational, or mathematical methods.
Quantitative data are numeric in nature, represented by
counts and measurements that are believed to describe
a single, generalizable reality. Data sources for quantita-
tive studies may include surveys, structured interviews,
observations, performance indicators and assessments,
institutional information, and national databases.® Sam-
pling techniques can also vary in quantitative research. In
an experimental design, random sampling means that ev-
ery member of the population has an equal chance of

being selected. This type of sampling is not always feasi-
ble or desirable in educational research, prompting many
researchers to implement quasi-experimental designs. In
quasi-experimental research design, sampling is not ran-
dom and participants may represent a convenience sam-
ple or self-select into the sample. Sampling should be
given careful consideration because it can directly impact
data analysis and interpretation of the results.®'*

Quantitative data can be analyzed with statistical
techniques. Selecting an appropriate statistical test for
social science data is not trivial; hundreds of procedures
exist, some of which are preferred by specific disciplines,
and their applicability varies based on characteristics such
as sample size and data type. The statistical tests and
analyses conducted are as complex and rigorous as those
applied to scientific research. Statistical techniques in
educational research can range from relatively simple
tests like correlations to complex analyses like hierarchi-
cal linear modeling. Common statistical packages used
in analyzing social science data include SAS (SAS In-
stitute Inc, Cary, NC), SPSS (IBM Corp, Armonk, NY),
STATA (StataCorp LP, College Station, TX), and R (R
Foundation).

In pharmacy education, a common approach to quan-
titative research is the use of survey instruments. For ex-
ample, Owen and colleagues surveyed pharmacy students
to identify factors associated with interest in international
study.** Similarly, McLaughlin and colleagues examined
pharmacy student engagement, performance, and percep-
tion of the flipped classroom using survey instruments and
academic performance indicators.*’

Qualitative Research

Qualitative research draws from data sources that are
descriptive in nature, such as interviews, focus groups,
observations, documents, blogs, and pictures. Although
the data are not numbers, they should still be systemati-
cally collected and analyzed to provide rich, contextual
information for answering research questions. The goal
of qualitative research centers on understanding a specific
target population. Common sampling techniques include:
stratified, which draws from particular subgroups within
the population; snowball, which uses referrals to identify
participants; convenience, which draws from people who
are easy to access; and random, which gives every mem-
ber of the population an equal chance of being selected.*®
Random sampling is rare in qualitative research because
sampling is typically purposeful ®'>

Because this approach tends to draw heavily on par-
ticipant involvement, it is important to consider how the
information needed to answer the research question will be
identified, collected, and reported. For example, asking
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a student if a professor is knowledgeable about course
material tells us only if the student perceived the professor
as knowledgeable because the student likely does not
have enough expertise to know if the professor is actually
knowledgeable. In addition, qualitative research designs,
such as case study, ethnography, narrative, and phenome-
nological, can answer different questions and provide vary-
ing perspectives on a given topic.**

Qualitative research provides a depth and richness to
data that is often missing in quantitative research. This
approach reduces the distance between the researcher and
participant and provides insight into contexts, values,
opinions, concepts, and behaviors. Examples of qualita-
tive research in pharmacy education include the work of
Warholak and colleagues, who used semi-structured in-
terviews to examine the science of safety in pharmacy
curricula.*’ In addition, Suda and colleagues used focus
groups to examine perceptions of effective study strate-
gies and materials in pharmacy education.*® When done
correctly, qualitative research can make meaningful con-
tributions to educational theory and conceptual frame-
works that help shape one’s understanding of educational
environments.

Mixed Methods Research

Mixed methods research, which has gained momen-
tum in recent years, uses both quantitative and qualitative
data in a single study.'® While some researchers avoid this
approach, others embrace it for its ability to enable more
sophisticated and multifunctional research designs. By
integrating both qualitative and quantitative research,
the deficiencies of 1 approach can be offset by the advan-
tages of another.*” Mixed methods research can also en-
able methodological triangulation, which is the process of
cross-examining results from 2 or more methods to vali-
date findings. With proper foresight and design, a study
using methodological triangulation can yield stronger
and more robust findings.*” A common example of mixed
methods research in pharmacy education involves the use
of qualitative data from focus groups or interviews to tri-
angulate or provide further insight into findings from sur-
veys, data models, or questionnaires.’®"

Action Research

Action research has been defined as inquiry con-
ducted by teachers, faculty members, administrators, or
others with a vested interest in the teaching and learning
process for the purpose of gathering data about teaching,
learning, and operations.*® Action research targets spe-
cific problems at the local level with the intent to improve
functions or outcomes. It is an approach to improving
education through localized change by encouraging

teachers to be aware of their own practice, to be critical
of that practice, and to be prepared to change it."* A com-
mon example of action research is evaluating student per-
ceptions of pedagogical approaches as demonstrated by
Zolezzi’s evaluation of an online psychiatric pharmacy
course,”> and the assessment of an educational tool for
teaching medication history by Sando and colleagues.>

Most published action research studies are descrip-
tive and restricted to a single classroom, program, or
school,* which limits generalizability and reduces val-
idity. Because action research is viewed as a practical re-
search methodology that enables teachers to investigate
their own teaching and their students’ learning, there is
often a tendency to use less rigorous approaches to these
studies. Action research study results can provide valu-
able insight into local educational environments, but the
approach should be well thought out and systematic with
sound study design and implementation used.*

Measurement Issues

Reliability, validity, bias, and generalizability all play
an important role in study design, implementation, and in-
terpretation. Reliability is the extent to which a variable
(or group of variables) consistently measures what it is
designed to measure. A common approach to determining
reliability is test-retest, which can indicate consistency in
responses from an individual at 2 separate points in time.
Most major statistical programs include reliability mod-
ules that can assess item-specific and overall measures of
reliability using indicators such as the Cronbach alpha.>*

Validity is the extent to which a measure correctly
represents the construct of interest. Numerous types of
validity exist and should be considered when designing
or using a scaled instrument like a survey. Convergent
validity, for example, assesses the degree to which 2 mea-
sures of the same construct are correlated while discrim-
inant validity assesses the degree to which 2 conceptually
similar constructs are distinct.>* Threats to validity, in-
cluding chance and confounders, can compromise study
findings and should be understood and accounted for
within the context of any study design.

From conception to completion, educational re-
searchers must make every effort to limit bias (or ac-
knowledge bias in the case of qualitative research) in
a study. Some argue that it is impossible to eliminate bias
because each researcher views the world uniquely based
on experience and knowledge. However, bias can be lim-
ited. In qualitative research, investigators can use multi-
ple analysts to improve inter-rater reliability and avoid
adjectives that may inadvertently inject their own opin-
ions into the findings. Additional sources of bias in edu-
cational research include social desirability bias, which is
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the tendency for participants to respond in a way that they
believe others will look favorably upon, and recall bias,
which is the tendency for participants to draw responses
from memories that may be skewed or inaccurate.

Given the prevalence of research in pharmacy edu-
cation that uses survey instruments,’> the importance of
reliability and validity in survey research cannot be over-
stated. The design, wording, form, length, and order of
items, along with the delivery mode and timing of a sur-
vey, can all affect participant responses. Developing, ad-
ministering, and analyzing a survey instrument requires
extensive planning and should account for numerous
threats to reliability and validity. Survey research should
be designed to optimize response rates and limit response
bias and nonresponse error.>>

Whether studies should be designed for generaliz-
ability is central to the debate between quantitative and
qualitative research. When random sampling is used,
quantitative findings can be generalized to larger popula-
tions of interest, but the methods themselves are limited to
quantifiable constructs. Regardless of the methods used,
findings should be interpreted and framed within their
context because they may not be applicable in every time
or place.

ETHICAL CONSIDERATIONS

Conducting ethical research requires careful consid-
eration at each step of a study. There has been some con-
fusion about the use of IRBs in health professions
educational research.’® Federal regulations define re-
search as a systematic investigation and define human
subjects as living individual(s) about whom an investiga-
tor conducting research obtains data through intervention
or interaction with the individual or obtains identifiable
private information. Paragraph 46.101(b)(1) of 45 CFR
46 singles out certain kinds of educational research as
exempt: “Research conducted in established or com-
monly accepted educational settings involving normal
educational practices such as (i) research on regular and
special educational instructional strategies, or (ii) re-
search on the effectiveness of or the comparison among
instructional techniques, curricula or classroom manage-
ment methods.”’ Although this provision applies to
a large portion of educational research, this does not pre-
clude the investigator from submitting an IRB applica-
tion. Investigators must submit an IRB application
requesting exempt status prior to the start of any research
project involving human participants. At many institu-
tions, exempt research can bypass full committee review;
however, IRBs are unlikely to allow researchers to decide
for themselves whether their research meets the standards
for exemption from the 45 CFR 46 regulations.

The IRB serves as an independent party whose pri-
mary concern is to protect the rights and welfare of human
participants involved in research. If an exemption is
granted, it is still the researcher’s responsibility to ensure
that risks are minimal, participant identities are protected,
and informed consent is obtained appropriately. Further-
more, IRB exemption may be denied if there is potential
harm to the participant, which may exist within power
structures or social norms. The complex and often depen-
dent relationship between faculty members and students
represents a common power structure in educational re-
search that can jeopardize the ethical integrity of a study.
While providing incentives to participants may be deemed
appropriate by an IRB for some study designs, their use
may be considered coercive in others. Another ethical as-
pect of study design is the appropriateness of withholding
an educational opportunity for some students while offer-
ing it to others within a random control study design. Any
risks associated with abuse of power or other potentially
harmful consequences of participation should be explicitly
addressed within the IRB application.

RESOURCES AND TOOLS

Conducting rigorous educational research requires
thorough consideration of the resources necessary to de-
sign and implement a meaningful study. Accessing both
classic and contemporary literature is extremely important
to educational research. Employees of higher education in-
stitutions typically have extensive access to literature re-
sources such as journal articles, books, and websites that
are often not available through a public search engine.
These institutional libraries have invested resources into
subscriptions (online and in print), and consumers should
take advantage of what is available. While PubMed pro-
vides extensive access to literature relevant to the phar-
maceutical and health sciences, it is limited in its ability to
identify educational research. Numerous computer data-
bases and search engines like googlescholar.com should
be used to identify and access educational literature across
domains and disciplines. In education, the most robust elec-
tronic database is the Educational Resource Information
Center (ERIC). This database indexes the Current Index
to Journals in Education, which provides access to abstracts
and full citations for articles published in over 800 journals,
and Resources in Education, which provides information
for unpublished reports, monographs, studies, and papers.
The electronic database PsycINFO can provide additional
literature in behavioral sciences and mental health from
a database comprised of more than 3 million records.

Obtaining publically available data from govern-
ment agencies, professional organizations, research cen-
ters, and advocacy groups may also provide information
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that can inform and shape an educational research study.
The National Center for Education Statistics is the pri-
mary federal entity for collecting educational data. The
center routinely releases data and results from numerous
surveys, including the Integrated Postsecondary Educa-
tional Data System, National Study of Postsecondary Fac-
ulty, and Beginning Postsecondary Students Longitudinal
Study. These data sets may have some utility in designing
educational research in pharmacy as well.

Assembling a team of individuals with a range of
expertise related to the topic and research can provide
value to the design and conduct of any research project.
Educational research often demands a wide range of
skills and collaboration, which can serve to strengthen
the study, stimulate creativity, extend research networks,
and enhance project dissemination. Creating an effective
research team should be deliberate and strategic, incorpo-
rating individuals who can specifically contribute to the
research initiative. This may require moving beyond a lo-
calized group like the instructional team or administrative
office to include colleagues from within or beyond an
institution who possess unique and relevant knowledge
and skills. A statistician, survey developer, content spe-
cialist, or qualitative researcher could provide insight into
study design, data analysis, and interpretation of the re-
sults. Identifying individuals who can contribute to a study
team upfront can help to ensure a well thought out design
and research plan. The collective vision and contributions
of a team can serve to strengthen all aspects of the study
from inception of the research question to data analysis
and manuscript preparation.

Financial resources (ie, funding) may be needed to
facilitate or conduct the proposed research. When decid-
ing whether to pursue funding, researchers need to con-
sider the scope of the project and the need for funding.
Funding opportunities in the area of education are avail-
able and many more are emerging. Additional informa-
tion is available on the websites of the Foundation Center
(http://foundationcenter.org/efw/), the US Department
of Education (http://www.ed.gov/), the Josiah Macy Jr.
Foundation (http://www.macyfoundation.org/), and the
Institute of Education Sciences (http://ies.ed.gov/funding/)
for more information.

THE VALUE OF EDUCATIONAL
RESEARCH IN GUIDING CURRICULAR
TRANSFORMATION

In recent years, knowledge about health and medi-
cine has grown significantly, the healthcare system has
become increasingly complex, and educational innova-
tions in technology and pedagogy have grown rapidly.
Calls for reform within health professions and pharmacy

education highlight ongoing concerns about the ability of
current curricula to prepare students for the evolving
healthcare needs of society.'™ Reform proposals have
highlighted the need to rethink various aspects of the
educational system, including curriculum content, peda-
gogical approaches, and student learning outcomes.”®
While numerous colleges and schools of pharmacy are
taking action to revise their curricula,” pharmacy educa-
tors should look beyond the classroom and beyond iso-
lated components of the existing curricula and rethink the
entire educational process.

Fully understanding how to optimize educational
outcomes requires a holistic and comprehensive approach
to education as a system. The 2010 report from the Car-
negie Foundation for the Advancement of Teaching
highlights the disjointed nature of health professions
education, citing “poor connections” between formal
knowledge and experiential learning, and failure to develop
habits of inquiry and innovation in learners.”” Key articles
in pharmacy education emphasize the importance of eval-
uating the impact of new learning environments on all
aspects of the educational environment, including profes-
sional socialization of the students as they progress across
the curriculum.'**¢! Efforts should focus on rethinking
the competencies and abilities of pharmacists, promoting
active learning in the classroom, challenging students to
think critically and synthesize broadly to solve problems,
engaging students earlier in patient care, and developing
curricula in a more evidence-based manner.'**¢! Re-
thinking pharmacy curricula as complex systems with
core components that require thoughtful integration and
evaluation is likely to yield tremendous impact on student
learning and the education and training of future health
professions leaders.®* This, in turn, creates an opportunity
to thoughtfully design educational research studies and use
the findings to inform and guide curricular transformation.

Measuring outcomes associated with changes to cur-
ricula and curricular delivery should be carefully planned,
implemented prospectively, and disseminated appropri-
ately.®® As pharmacy curricula prepare students for pa-
tient-centered care, population-based care, and systems
management, opportunities exist to evaluate the develop-
ment of student learning as well as the impact and role of
learners on patient care. Importantly, efforts must be made to
use this evidence to refine student learning and pharmacy
curricula, as well as shape the delivery of health care.®!
Educational research can play a vital role in providing
evidence to schools and educators as innovations perme-
ate numerous components of pharmacy education.’
Taken together, the results from systematic and rigorous
educational research studies can provide compelling sup-
port for implementing change that positively impacts the
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ability of future pharmacists to address the health care
needs of society.

Calls for reform, coupled with the changing land-
scape of healthcare delivery and pharmacy education,
point to the need for a real transformation and a complete
reengineering of the approach to educating pharmacy stu-
dents. Educational research provides an opportunity not
only to address the immediate and apparent questions
facing schools and stakeholders, but creates an opportu-
nity to design longitudinal studies that capture the long-
term impact of education on desired outcomes. Pharmacy
educators are uniquely positioned to engage in educa-
tional research that extends beyond informing course re-
design and truly guides the transformation of health
professions education. Thoughtful consideration should
be given to the design and implementation of educational
research as pharmacy educators examine student out-
comes and disseminate new curricular and pedagogical
innovations that enhance student learning.

CONCLUSIONS

Amid the calls for reform within health professions
education and the increased accountability placed on in-
stitutions of higher learning for the quality of education
provided, the role of educational research in informing
practice and policy is of paramount importance. Educa-
tional theory and research can provide valuable insight
into the complex teaching and learning environments em-
bedded within colleges and schools of pharmacy. The
creation, dissemination, and application of new knowl-
edge can inform the practice of teaching and intellectual
pursuits to advance the education of pharmacy students.
The authors intend for this roadmap to stimulate and fa-
cilitate the conduct of rigorous and systematic educa-
tional research within pharmacy, and that educational
research will be used to evaluate and guide curricular
transformation efforts for years to come. This knowledge
must be shared and disseminated widely to improve the
education and training of pharmacy students and contrib-
ute meaningfully to informing the changing landscape of
higher education.

ACKNOWLEDGEMENT

The authors would like to thank The Carolina Partner-
ship and The Pharmacy Network Foundation, Inc. for
their generous support of The Academy and the Educa-
tional Renaissance initiative in the UNC Eshelman
School of Pharmacy.

REFERENCES
1. Speedie MK, Baldwin JN, Carter RA, Raechl CL, Yanchick VA,

Maine LL. Cultivating ‘habits of mind’ in the scholarly pharmacy

clinician: report of the 2011-2012 Argus Commission. A4m J Pharm
Educ. 2012;76(6): Article S3.

2. Zlatic TD. Integrating education: chair report for the Academic
Affairs Committee. Am J Pharm Educ. 2000;64(4):8S-15S.

3. Blouin RA, Joyner PU, Pollack GM. Preparing for a Renaissance
in pharmacy education: the need, opportunity, and capacity for
change. Am J Pharm Educ. 2008;72(2):Article 42.

4. Bradberry JC, Droege M, Evans RL, et al. Curricula then and
now — an environmental scan and recommendations since the
commission to implement change in pharmaceutical education:
report of the 2006-2007 Academic Affairs Committee. Am J Pharm
Educ. 2007;71(Suppl):Article S10.

5. Pierce R, Fox J. Vodcasts and active-learning exercises in

a “flipped classroom” model of a renal pharmacotherapy module. 4m
J Pharm Educ. 2012;76(10):Article 196.

6. McLaughlin JE, Roth MT, Glatt DM, et al. The flipped classroom:
a course design to foster learning and engagement in health
professions education. Acad Med. In press.

7. American Association of Colleges of Pharmacy. Curricular
change summit supplement. http://www.ajpe.org/page/curriculuar-
change-summit. Accessed June 11, 2013.

8. McMillan JH. Educational Research: Fundamentals for the
Consumer. 6th edition. New York: Pearson; 2012.

9. Palomba CA, Banta TW. Assessment Essentials: Planning,
Implementing, and Improving Assessment in Higher Education.

San Francisco: Jossey-Bass; 1999.

10. Scriven M. Minimalist theory of evaluation: the least theory that
practice requires. Am J Eval. 1998:19(1);57-70.

11. Boyer EL. Scholarship Reconsidered: Priorities of the
Professoriate. Princeton, NJ: Carnegie Foundation for the
Advancement of Teaching; 1990.

12. Cochran-Smith M, Lytle S. Practitioner inquiry, knowledge and
university culture. In: Loughran JJ, Hamilton ML, LaBoskey VK,
Russell TL eds. International Handbook of Self-Study of Teaching
and Teacher Education Practices. Dordrecht: Kluwer Academic
Publishers; 2004: 601-650.

13. Borland KW. Qualitative and quantitative research:

a complementary balance. In: Howard RD, Borland KW, eds.
Balancing Qualitative and Quantitative Information for Effective
Decision Support. New York: Jossey-Bass; 2001: 5-14.

14. Creswell JW. Research Design: Qualitative, Quantitative, and
Mixed Methods Approaches, 3rd edition. Los Angeles: Sage
Publications; 2009.

15. Leedy PD, Ormrod JE. Practical research: Planning and Design,
10th edition. New York: Pearson; 2013.

16. Picciano AG. Educational Research Primer. New York:
Continuum; 2004.

17. Piaget J. Main Trends in Psychology. London: George Allen &
Unwin; 1973.

18. Astin AW. Student involvement: a developmental theory for
higher education. J Coll Stud Pers. 1984; 25:297-308.

19. Tinto V. Leaving College: Rethinking the Causes and Cures of
Student Attrition. 2nd ed. Chicago: University of Chicago Press;
1993.

20. Anderson LW, Krathwohl DR, eds. A Taxonomy for Learning,
Teaching, and Assessing: A Revision of Bloom’s Taxonomy of
Educational Objectives. New York: Longman; 2001.

21. Holland J. Making Vocational Choices: A Theory of Careers.
Englewood Cliffs, NJ: Prentice-Hall; 1973.



American Journal of Pharmaceutical Education 2013; 77 (10) Article 218.

22. Smart J, Feldman KA, Ethington CA. Academic Disciplines:
Holland’s Theory and the Study of College Students and Faculty, 1st
edition. Nashville, TN: Vanderbilt University Press; 2000.

23. Knowles MS. The Modern Practice of Adult Education.
Andragogy Versus Pedagogy. Englewood Cliffs: Prentice Hall/
Cambridge; 1980.

24. Kirkpatrick DL, Kirkpatrick JD. Evaluating Training Programs.
3rd ed. San Francisco, CA: Berrett-Koehler Publishers; 2006.

25. Gardner H. Intelligence Reframed: Multiple Intelligences for the
21st Century. New York: Basic Books; 1999.

26. Bolman L, Deal T. Reframing Organizations. San Francisco:
Jossey-Bass; 1991.

27. Birnbaum R. How Colleges Work: The Cybernetics of Academic
Organization and Leadership. New York: Wiley; 1991.

28. Pascarella ET. College environment influence on learning and
cognitive development: a critical review and synthesis. In: Smart

1, ed. Higher Education: Handbook of theory and Research. New
York: Agathon; 1985.

29. Berger JB. Organizational behavior at colleges and student
outcomes: a new perspective on college impact. Rev Higher Educ.
2000;23(2):177-198.

30. Kamens D. The college “charter” and college size: effects on
occupational choice and college attrition. Sociol Educ. 1971;44
(3):270-296.

31. Moore MG. Theory of transactional distance. In: Keegan D, ed.
Theoretical Principles of Distance Education. New York: Routledge;
1993: 22-38.

32. Kolb DA, Fry R. Toward an applied theory of experiential
learning. In: Cooper C, ed. Theories of Group Process. London: John
Wiley; 1975.

33. Chickering AW, Reisser L. Education and Identity. 2nd ed. San
Francisco, CA: Jossey-Bass; 1993.

34. Kohlberg L. The claim to moral adequacy of a highest stage of
moral judgment. J Philos. 1973;70(18): 630-646.

35. Schlossberg NK. Counseling Adults in Transition: Linking
Practice with Theory. New York: Springer Publishing; 1984.

36. Perry WG. Cognitive and ethical growth: the making of meaning.
In: Arthur W. Chickering and Associates, eds. The Modern American
College. San Francisco: Jossey-Bass; 1981: 76—-116.

37. Allport GW. The Nature of Prejudice. Cambridge, MA: Perseus
Books; 1954.

38. Polkinghorne D. Practice and the Human Sciences: The Case for
a Judgment-Based Practice of Care. Albany, NY: State University of
New York Press; 2004.

39. Weiner B. Interpersonal and intrapersonal theories of motivation
from an attributional perspective. Educ Psychol Rev. 2000; 12
(1):1-14.

40. Bandura A. Self-efficacy: Toward a unifying theory of
behavioral change. Psychol Rev. 1977;84(2):191-215.

41. Bankert EA, Amdur RJ. Institutional Review Board:
Management and Function. Boston: Jones & Bartlett. 2006.

42. Johnson RB, Onwuegbuzie AJ. Mixed methods research:

a research paradigm whose time has come. Educ Res. 2004; 33(7):
14-26.

43. Sagor R. Guiding School Improvement with Action Research.
Alexandria, VA: Association for Supervision and Curriculum
Development; 2000.

10

44. Owen C, Breheny P, Ryan M. Factors associated with pharmacy
student interest in international study. Am J Pharm Educ. 2013;77(3):
Article 54.

45. McLaughlin JE, Roth MT, Glatt DM, et al. The flipped
classroom: a course redesign to foster learning and engagement in
a health professions school. Acad Med. In press.

46. Patton MQ. Qualitative Research & Evaluation Methods.
Thousand Oaks: Sage Publications; 2002.

47. Warholak TL, Holdford DA, Murphy JE. Perspectives on
educating pharmacy students about the science of safety. Am J Pharm
Educ. 2001;75(7):Article 142.

48. Suda K1J, Bell GC, Franks AS. Faculty and student perceptions of
effective study strategies and materials. Am J Pharm Educ. 2011;75
(10):Article 201.

49. Creswell JW, Goodchild LF, Turner PP. Integrated qualitative
and quantitative research: epistemology, history, and designs. In:
Smart JC, ed. Higher Education: Handbook of Theory and Research.
New York. Agathon Press; 1996: 90-136.

50. Johnson CL, Crawford SY, Lin SJ, Salmon JW, Smith MM.
Neighborhood geographical factors and the presence of advanced
community pharmacy practice sites in Greater Chicago. Am J Pharm
Educ. 2009;73(1):Article 8.

51. Payakachat N, Gubbins PO, Hastings JK. Academic help-seeking
behavior among student pharmacists. Am J Pharm Educ. 2013;77(1):
Article 7.

52. Zolezzi BM. Principles-based learning design for an online
postgraduate psychiatric pharmacy course. Am J Pharm Educ.
2008;72(5):Article 107.

53. Sando KR, Elliott J, Stanton ML, Doty R. An educational tool for
teaching medication history taking to pharmacy students. Am J
Pharm Educ. 2013;77(5):Article 105.

54. Hair J, Black B, Babin B, Anderson R, Tatham R. Multivariate
Data Analysis, 6th edition. Upper Saddle River, NJ: Prentice-Hall; 2006.
55. Draugalis JR, Coons SJ, Plaza CM. Best practices for survey
research reports: a synopsis for authors and reviewers. 4m J Pharm
Educ. 2008;72(1):Article 11.

56. Miser WF. Educational research—to IRB, or not to IRB? Fam
Med. 2005;37(3):168-173.

57. U.S. Department of Health & Human Services. Code of Federal
Regulations Title 45 Public Welfare Part 46 Protection of Human
Subjects. http://www.hhs.gov/ohrp/humansubjects/guidance/
45cfr46.html. Accessed November 20, 2013.

58. Irby DM, Cooke M, O’Brien BC. Calls for reform of medical
education by the Carnegie Foundation for the Advancement of
Teaching: 1910 and 2010. Acad Med. 2010;85(2): 220-227.

59. Cooke M, Irby DM, O’Brien BC. Summary of Educating
Physicians: A Call for Reform of Medical School and Residency. San
Francisco, CA: Jossey-Bass; 2010.

60. Blouin RA, Riffee WH, Robinson ET, et al. Roles of innovation
in education delivery. Am J Pharm Educ. 2009;73(8): Article 154.
61. Jungnickel PW, Kelley KW, Hammer DP, Haines ST, Marlowe
KF. Addressing competencies for the future in the professional
curriculum. A4m J Pharm Educ. 2009;73(8): Article 156.

62. Armstrong EG, Mackey M, Spear SJ. Medical education as

a process management Problem. Acad Med. 2004;79(8):721-728.



