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Objective. To determine the current status of and faculty perceptions regarding integration of basic and
clinical science courses in US pharmacy programs.
Methods. A 25-item survey instrument was developed and distributed to 132 doctor of pharmacy
(PharmD) programs. Survey data were analyzed using Mann-Whitney U test or Kruskal-Wallis test.
Thematic analysis of text-based comments was performed using the constant comparison method.
Results. One hundred twelve programs responded for a response rate of 85%. Seventy-eight (70%)
offered integrated basic and clinical science courses. The types of integration included: full integration
with merging disciplinary contents (n525), coordinated delivery of disciplinary contents (n550), and
standalone courses with integrated laboratory (n53). Faculty perceptions of course integration were
positive. Themes that emerged from text-based comments included positive learning experiences as
well as the challenges, opportunities, and skepticism associated with course integration.
Conclusion. The results suggest wide variations in the design and implementation of integrated courses
among US pharmacy programs. Faculty training and buy-in play a significant role in successful
implementation of curricular integration.
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INTRODUCTION
There is an increasing recognition among medical

and other health science educators that traditional disci-
plinary education does not conform to the current de-
mands of interdisciplinary learning and practice.1,2 The
isolated disciplinarymodel of education lacks connected-
ness among different learning experiences.3 For these
reasons, curricular integration has emerged as an impor-
tant strategy in healthcare education.2,4-6 Notably, the in-
tegration of basic sciences with clinical sciences has been
a focal point inmedical education reform.A2010medical
education study of 148 medical schools in the United
States and Canada found that 82% of the 128 reporting
schools had adopted curricular integration or were in the
process of adopting integration as a central characteristic
of their curricula.5 North American dental schools also
have begun to integrate basic and clinical sciences.6 A
2009 survey of US and Canadian dental schools reported

that 49% of the reporting schools had adopted interdisci-
plinary courses in their curricula.6 Similar to medicine
and dentistry, the Accreditation Council for Pharmacy
Education (ACPE) Standards 2016 also support a trend
towards curricular integration in professional pharmacy
programs.7 ACPE standards expect that graduates de-
velop, integrate, and apply foundational science knowl-
edge to solve clinical problems.7

The literature includes an increasing number of re-
ports on integration at the levels of topics, modules,
courses, and entire curriculum in pharmacy programs.8-14

Stewart and colleagues reported that integration of spe-
cific pharmaceutics and pharmacy practice course concepts
improved students’ learning and application of concepts.9

Kullgreen and colleagues described an integrated course
focusing on pain and palliative care; this course was de-
veloped by linking concepts of pathophysiology, pharma-
cology, medicinal chemistry, formulations and drug
delivery, and pain management.10 Moreover, Kolluru and
colleagues discussed the integration of basic and clinical
sciences in a multi-instructor, team-based active-learning
exercise in a depression module of a pharmacotherapy
course.11 The integration of didactic and experiential
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education has also been described through LearningBridge
assignments by Karimi and colleagues.12 These assign-
ments were designed and implemented by a teamof faculty
members from basic, clinical, and social administrative
sciences where pharmaceutical sciences concepts were
applied in the introductory pharmacy practice experiences
(IPPEs). This approach was reported to promote students’
interaction with their preceptors as well as their develop-
ment of active-learning and self-directed learning skills.12

In addition to these examples, pharmacy programs with
full integration of biomedical, pharmaceutical, social/
behavioral/administrative, and clinical sciences are also
being developed.14

The benefits of curricular integration have been
presented in the literature. In an integrated approach,
students learn faster and more comprehensively, as
they observe the relevance and connections among di-
verse concepts or subject areas.15,16 Furthermore, in-
tegration helps learners develop problem-solving skills
and apply learned experiences in real-life situations.17,18

While the impetus for curricular integration is evident,
the implementation of integration remains a significant
challenge.19,20 Isolated reports of integration at the
course level or across segments of the curriculum have
been described; however, the level and extent of cur-
ricular integration across colleges/school of pharmacy
remain unclear. The purpose of this study is to deter-
mine the current status of basic and clinical science
integration in US colleges and schools of pharmacy.
Both qualitative and quantitative data on course inte-
gration as well as faculty perception of the design,
implementation, and challenges of integrated courses
are presented.

METHODS
A survey instrument was developed to collect quanti-

tative and qualitative information on the integration of ba-
sic and clinical science courses in US doctor of pharmacy
(PharmD) programs. The survey instrument was divided
into four sections and included 25 items. The first section
of the survey focused on faculty members’ general percep-
tions regarding curricular integration. The second section
asked whether their school or college was offering inte-
grated courses, and about thedesign and implementation of
integrated basic and clinical science courses. The third
section of the survey solicited respondents’ input regarding
barriers and challenges encountered in the implementation
of integrated courses. The last section collected demo-
graphic information on the faculty members.

Survey items were formulated based on our current
understanding of curricular integration literature. As
a pretesting process, the survey was reviewed by two

independent pharmacy faculty members who did not par-
ticipate in the study. The survey instrument was revised
based on their feedback regarding the clarity of questions
and whether survey items adequately addressed the study
objectives. In an attempt to minimize survey fatigue, skip
logic was employed; this approach directed respondents
to different paths in the survey based on their responses.

An electronic hyperlink to the survey instrumentwas
emailed to faculty members at all 132 accredited and
candidate-status PharmD programs in the United States
and its territories using the American Association of Col-
leges of Pharmacy (AACP) curriculum special interest
group (Curriculum SIG) email distribution list. Survey-
Monkey (SurveyMonkey, Inc., Portland, OR) was used to
collect responses. The survey instrument was configured
to track each response from a college or school based on
the respondents’ email address. The survey instrument
was initially sent on August 28, 2014, followed by two
subsequent reminders sent four weeks apart. The survey
response window was closed on November 22, 2014. A
cover letter accompanied the survey instrument, explain-
ing the purpose of the survey along with assurances that
participation was voluntary and participants’ identity
would remain confidential. To ensure confidentiality, all
files were password protected and stored in a password-
protected stationary computer in a locked office.

Survey responses were downloaded into Microsoft
Excel. If multiple individuals from the same institution
responded to questions, data were not combined when
conflicting answers were chosen for nonperception ques-
tions. To account for these isolated instances, the answer
was selected based on the respondent individual’s posi-
tion, with preference given to faculty members consid-
ered most likely to have the best understanding of the
curriculum (ie, years of experience and type of position).
Data for all perception and experience-based questions
were combined.

Items related to the perception of faculty on various
aspects of integration were self-reported on a 5-point
Likert scale, ranging from 15strongly disagree to 55
strongly agree. Mann-Whitney U test or Kruskal-Wallis
test (SigmaPlot, version 3, Systat Software Inc, San Jose,
California) was used to assess significance among inde-
pendent variables (type of institution, years of existence
of the program) and the dependent variables (respon-
dents’ level of agreement). Text-based comments were
collated and thematic analysis of the content was per-
formed using the constant comparison method.21 Initial
coding and theme generation were performed manually
by highlighting texts and making notes; both tasks were
performed independently by two investigators. An itera-
tive review process involving another investigator was
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used to further clarify themes. Geographic locations of
schools and colleges of pharmacy were collected based
on 9 divisions as defined by theUSCensus Bureau.22 This
study was deemed exempt by the West Coast University
Institutional Review Board.

RESULTS
One hundred twelve of 132 ACPE candidate status

and accredited US PharmD programs responded to the
survey, yielding a response rate of 85%. Demographic
information for the programs and faculty respondents is
shown in Table 1. The percentages of responding public
and private institutions were 44% and 56%, respectively.
Seventy percent of programs adopted a semester system,
while quarter and block systems were adopted by 20%
and 10%, respectively. The class sizes for responding in-
stitutions variedwith 49%reporting a class size of 51-100;
23%, a class size of 101-150, and 19%, a class size of
151-200. Of the 184 faculty members who responded
to the survey, 50% were pharmacy practice or clinical
faculty members, while the remaining half included basic
biomedical, pharmaceutical, and social and administra-
tive sciences faculty members. Over 50% of the respon-
dents indicated having 10 years or more of academic
experience in pharmacy.

Out of the 112 colleges and schools participating, 78
(70%) offer some form of integration between basic and
clinical science courses. Several types of course combina-
tions were identified in basic and clinical science integra-
tion: physiology/pathophysiology, medicinal chemistry,
pharmacology, and therapeutics (n532); medicinal chem-
istry, pharmacology, and therapeutics (n526); physiology/
pathophysiology, pharmacology, and therapeutics (n54);
pathophysiology and therapeutics (n54); and all science
courses (n52). Thirteen colleges and schools (12%) had
only integrated selected basic science courses. Twenty
colleges and schools (18%) reported not offering any in-
tegrated course.

Figure 1 presents the type of integration adopted by
colleges and schools of pharmacy to deliver basic and clin-
ical science courses. Out of 78 programs indicating inte-
gration, 25 programs (32%) offered courses with full
integration between basic and clinical science contents.
In these fully intergrated courses, the contentsweremerged
and presented together by faculty members from different
disciplines who linked basic and clinical sciences concepts
and their relevance to one another. This high-level integra-
tion was reported by faculty members at 22% of the 112
programs that participated in the study. At 50 (64%) pro-
grams, disciplinary contents were presented in a coordi-
nated and sequentialmanner. In the 19programsdesignated
as using the coordinated approach, course delivery was

followed by integrated case discussions involving both ba-
sic and clinical science aspects. Three programs indicated
that they offered isolated, standalone courses in medicinal
chemistry, pharmacology, and therapeutics; however, the
concepts for these were integrated in pharmaceutical care/
clinical laboratory sessions.

Table 1. Demographic Information of the Programs and
Faculty Respondents (N5126)

Characteristics of Schools and Colleges (n) No. (%)

Type of institution (112)
Public 49 (43.7)
Private 63 (56.3)

Time in existence (93)
#5 years 20 (21.5)
6-10 years 22 (23.6)
11-20 years 13 (14.0)
.20 years 38 (41.3)

Students in each graduating class (98)
,50 4 (4.0)
51-100 48 (49.0)
101-150 23 (23.4)
151-200 19 (19.3)
.200 4 (4.0)

Regional distribution (112)
Northeast 18 (16.0)
Southeast 11 (9.8)
Middle Atlantic 13 (11.6)
Mountain 13 (11.6)
New England 9 (8.0)
Pacific 9 (8.0)
South Atlantic 18 (16.0)
Northwest 9 (8.0)
Southwest 11 (9.8)
Other 1 (0.1)

Faculty (n)
Institution type (184)

Public 78 (42.0)
Private 106 (58.0)

Experience in pharmacy school/college (144)
,1 year 2 (1.4)
1-2 years 7 (4.9)
3-5 years 23 (16.1)
6-10 years 35 (24.5)
.10 years 78 (53.1)

Discipline (151)
Physiology 2 (8.0)
Medicinal chemistry 12 (8.0)
Pharmacology/Toxicology 24 (15.9)
Biochemistry 3 (2.0)
Microbiology/Immunology 2 (1.3)
Pharmaceutics 11 (7.3)
Pharmacotherapy 75 (49.7)
Social and Administrative Sciences 12 (7.9)
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Faculty members at 27 colleges and schools of phar-
macy responded to the survey item asking them to break
down the contact hours for each component of integrated
courses. The distribution of contact hour for integrated
courses combining physiology,medicinal chemistry, phar-
macology, and pharmacotherapy was: pharmacotherapy,
50%; pharmacology, 20%; physiology/pathophysiology,
18%; and medicinal chemistry, 12%. Fifty-eight colleges
and schools indicated that their integrated courses were
taught as a series of organ system/disease state modules.
Figure 2 shows the pedagogical methods employed in
delivering integrated courses. The use of multiple ped-
agogical strategies was common in programs. The most
commonly employed course delivery methods included:
lecture (97%), case-based instruction/learning (90%),
and discussion/recitation (67%). Problem-based and
team-based learning in combination with other methods
were identified by 55% and 50% respondents, respec-
tively. Fifty-one percent used self-directed learning.
Additional strategies used included journal club, simu-
lation, and the flipped classroommodel. Another impor-
tant commonality in the curricular delivery of integrated
courses was the involvement of multiple faculty mem-
bers in a single classroom session (47%). Only 44% of
the responding programs indicated that course materials
(PowerPoint slides, cases) and assessment tools were
developed collaboratively.

Facultymembers alsowere asked about their general
perceptions of the impact of curricular integration (Figure
-3). Eighty-two percent of respondents agreed/strongly
agreed that curricular integration resulted in learning ex-
periences that were more relevant and engaging while

facilitating higher-order learning. Almost 90% of the re-
spondents agreed/strongly agreed with the statement that
“integration of basic and clinical science courses in the
PharmD curriculum forms a framework of student learn-
ing which allows integration of knowledge, skills, and
attitudes to offer effective patient care.” Respondents
were asked whether application, analysis, synthesis,
and evaluation capabilities were best achieved in an
interdisciplinary integrated course. The majority of
respondents (61%) were in agreement with this

Figure 1. Different forms of integration among basic and clinical science courses

Figure 2. Pedagogical methods employed in delivering inte-
grated courses
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statement. Seventy-six percent (76%) of the respon-
dents agreed or strongly agreed that integrated courses
helped to develop problem-solving skills needed in phar-
macy practice.

Respondents who indicated that integration of basic
and clinical science courses are in place in their pro-
grams were asked to complete questionnaires on the de-
velopment and implementation of integrated courses
(Figure 4). Seventy-six percent of respondents agreed
or strongly agreed that the planning and design of in-
tegrated courses involved collaboration among basic
and clinical science faculty members. However, only
51% of the respondents agreed or strongly agreed with
the statements that “all instructors (not just the course
coordinator/director) are involved in the sequencing of

course contents and their contact hour distribution.” Se-
venty-five percent of the respondents indicated that con-
tact hour distribution was adequate to ensure depth and
breadth of each component of the integrated course. As
shown in Table 2, there were no significant differences
in response rates between public and private institutions
for survey items on the value and impact of integration
and development and implementation of integrated
courses.

The pharmacy programs offering integrated courses
indicated having multiple challenges and barriers to the
implementation of integrated curriculum (Figure 5). No-
tably, the largest challenge identified was the high de-
mand on faculty workload as indicated by 81% of the
respondents. Additional major barriers and challenges

Figure 3. Faculty’s general perceptions of the impact of curricular integration

Figure 4. Faculty Perceptions of planning and design of integrated courses
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in implementation of curricular integration that were
reported included a lack of consistency in course mate-
rials, lack of coordination among respective instructors
implementing the course, and the inadequate level of
interaction between basic sciences and practice faculty
members (identified by 63%, 53%, and 60% respon-
dents, respectively). Fifty-six percent of respondents
have specified inadequate support and training of faculty
members to execute the integrated model of teaching
as another barrier towards curricular integration. Other
barriers identified in our study included non-harmonious
relationships among departments (eg, pharmaceutical
sciences vs practice) and faculty power struggles and
territorialism.

Sixty-three open-ended comments from 186 re-
spondents were recorded and subjected to thematic
analysis. Three major themes emerged from these com-
ments: challenges and opportunities for successful
implementation of integration, positive students’ learning

experiences, and uncertainty of the outcomes of integrated
curriculum (Table 3).

DISCUSSION
The integration of science and practice curricula

within pharmacy is crucial in generating graduates capa-
ble of applying basic science principles to solve therapeu-
tic problems.23 Traditionally, an integrated curriculum is
considered to have horizontal and vertical dimensions.24

In the context of pharmacy education, horizontal integra-
tion occurs among courses that are taught concurrently,
such as physiology, pathophysiology, medicinal chemis-
try, pharmaceutics, pharmacology, and pharmacothera-
peutics. Vertical integration refers to the integration of
different disciplines taught in different phases of the
program. The application of learning experiences to
real-world situations represents another aspect of verti-
cal integration. Curricular integration is conceptualized
as a continuum with complete disciplinary isolation at

Table 2. Faculty Perceptions of Curricular Integration

Survey questions

Mean response (SD)

P value1
All institutions

(183)a Public (80)a Private (104)a

Section A: General perceptions of curricular integration (answered by all survey participants)
Integration of courses results in learning experiences that

are relevant and engaging while facilitating higher order
learning

4.060.9 (181) 4.060.9 (79) 3.961.0 (102) 0.787

Integration of basic and clinical sciences forms a framework
of student learning allowing the integration of
knowledge, skills, and attitudes to offer effective patient
care

4.060.9 (181) 4.160.8 (79) 4.061.0 (102) 0.671

The application, analysis, synthesis, and evaluation of
information are best achieved in an interdisciplinary
integrated course

3.661.0 (183) 3.661.0 (79) 3.661.1 (104) 0.593

Integrated courses are well-suited for developing problem-
solving skills needed in practice

3.961.0 (183) 3.960.9 (80) 3.861.0 (103) 0.958

Section B: Development and implementation of integrated courses (answered only by respondents from programs
with integration)

Planning and design of integrated courses involve joint
collaboration between basic and clinical science faculty

3.961.1 (92) 3.861.1 (41) 4.061.0 (51) 0.523

Mapping of course contents is performed by all instructors
involved in an integrated course

3.761.1 (94) 3.561.1 (41) 3.861.1 (52) 0.068

All instructors (just not the course coordinator/director) are
involved in sequencing course contents and allocation of
contact hours

3.361.1 (93) 3.261.0 (41) 3.461.2 (52) 0.296

Contact hours are distributed to ensure adequate depth and
breadth of contents in each component of the integrated
course

3.760.9 (93) 3.661.0 (40) 3.861.0 (51) 0.143

Course materials and assessment tools are developed by
faculty in collaborative fashion

3.061.0 (94) 3.061.1 (40) 3.261.1 (53) 0.202

aNot all respondents completed all items
1Public versus private institution (Mann-Whiteny U-test)
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one end and a fused strategy (fully integrated) at the
other where disciplinary identities are lost and curricu-
lum spins around real-life experiences. Several interme-
diate approaches where progressively higher levels of
connections are made have been described by Harden.25

This study provides the current status of integration
of basic and clinical science courses in US pharmacy pro-
grams. The forms of horizontal integration between basic
and clinical science courses variedwidely. Themost com-
mon form of integration adopted by pharmacy programs
involved the coordinated approach of delivery. This co-
ordinated approach to teaching may represent different
levels of integration such as temporal coordination, shar-
ing, correlation, and complementarity based on Harden’s
“integration ladder.”25 In temporal coordination, similar
course content is taught at the same time while the overall
content of courses remains discipline-specific. However,
in this model, students are left to make linkages among
learned ideas. The sharing, correlation, and complemen-
tary approach of teaching strategies offers a higher level
of integration than temporal coordination while keeping
discipline-specific autonomy intact. Our survey findings
suggest that about two-thirds of pharmacy programs have
integration that is well-aligned with the aforementioned
steps of the “integration ladder.”

In the multidisciplinary integration model, con-
tents from different disciplines are merged based on
a theme, topic, or issues.25 An ideal example of multi-
disciplinary integration in healthcare education is the
teaching approach where modules/courses are orga-
nized around an organ/body system.13,26 Contents from
physiology, pathophysiology, pharmacology, and ther-
apeutic areas constitute the theme or problem that is
the focus for students’ learning.27 In multidisciplinary

integration, the problem or theme is viewed through the
lens of disciplines and the disciplines preserve their
identity.25 The interdisciplinary approach affords a
higher level of integration where disciplinary contents
are combined in a new course, and disciplinary identity
is lost.25

Our survey identified 25 programs that merge con-
tents from basic and clinical science based on a disease
state or organ system. Moreover, these courses were re-
portedly taught in a single session by multiple faculty
members. These programs incorporated integrated cases
in addition to integrated lecture. While some might sug-
gest these programmatic changes represent interdisciplin-
ary integration, it is not possible to be definitive about
such an assertion as the loss of discipline identity was
not investigated in the survey. Nonetheless, 25 programs
have implemented one of the highest levels of integration
(ie, multi- or interdisciplinary), accounting for 22% of the
112 responding programs.

Greater faculty efforts are of paramount importance
in implementing integration in the program, course, and
individual classroom session-level as described byGoldman
and Schroth.28 At the programmatic level, the plan-
ning of integrated courses, course placements, and se-
quences in the curriculum should be addressed along
with the associated resource implications. At the course
level, strong collaboration, teamwork, and open commu-
nication among faculty members are critical to the devel-
opment and success of course objectives, contents,
sequencing, contact hour allocation, and assessment.
In the classroom session-level, faculty members must
illustrate the linkages and relevance among disci-
plines, include integrated activities (eg, cases, assign-
ments, projects), and incorporate integrated assessments.

Figure 5. Barriers and challenges to implementation of integrated courses
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As evidenced by our study results, opportunities exist to
improve faculty collaboration and joint efforts towards
achieving meaningful curricular integration in US phar-
macy programs. Although 76% of the respondents agreed
or strongly agreed that the planning and design of inte-
grated courses involved collaboration between basic and
clinical science facultymembers, agreementwas fairly low
(51%) regarding team efforts necessary for sequencing of
contents, contact hour distribution, development of course
materials, and assessment tools. While curriculum de-
sign and structure are foundational to integration, imple-

mentation by faculty members is the key to successful
integration.29

Our study revealed that diverse teaching methodolo-
gies are used in delivering integrated courses. Case-based
teaching and team-based learning formats are effective
approaches to teaching.11,30 Several studies describe
problem-based learning (PBL) as an additional means
of teaching integrated basic and clinical science courses.31-
33 One might argue that the diversity of delivery methods
used in PBL could potentially impact integration.34 How-
ever, curriculum evaluation studies have suggested that

Table 3. Thematic Analysis of Respondents’ Open-ended Comments on Integration of Basic and Clinical Science Courses

Major Themes Representative comments Citations

Positive learning
experiences

“I think curricular integration helps students see the big picture and make relevant
and necessary connections.”

11

“I believe curricular integration is a positive step in improving the learning
experience for students.”

“The integration is however necessary since application of basic science is what
a future pharmacist needs to apply in his/her practice site regardless whether in a
hospital, retail pharmacy, or somewhere else practicing pharmacy.”

“I think integrated course will also facilitate learning and may increase the chance of
retaining the information for a long time since they see the practice of it
immediately.”

Challenges and
opportunities for
successful
implementation
of integration

“Integration of the courses/topics is very difficult and can result in a “mini-silo” effect
where the faculty members go in and teach their little area without respect to the
other aspects being taught. It is a very difficult task to fully integrate the
subject material.”

15

“. . ..but cooperation is necessary between basic science and clinical faculty to
coordinate content in a unified way.”

“There needs to be adequate communication between the course coordinator and
the lecturers before, during, and after each course offering to make it a success.”

It should be a continual work-in-progress, not a one-time venture.
“Need an effective leader to keep it going. As we get better at addressing issues

and getting the barriers out of the way, the focus will truly be on the student
and their learning, which I sincerely believe will make them stronger and
well-prepared for rotations and real-life situations.”

Skeptical about the
positive outcomes
of integration

“Full integration, however, is not practical. When everything is integrated, some of the
contents get lost. Additionally, there are no references for faculty to review.
Hence, it is like writing a new book!”

11

“Essentially full integration is turning pharmacy education into a vocational school.”
“We are not convinced it provides the best model for delivery of content and given

our assessment and licensure results coupled with residency and employment
placement our current model would seem to work well.”

“Our faculty do not believe that integration between the basic sciences and
therapeutics leads to better learning outcomes.”

Disadvantages of
curricular integration

“Total integration dilutes content such that we are training students to perform one
step above a pharmacy technician - perhaps a pharmacy technologist.”

5

“. . .In addition, overarching concepts in these disciplines were not appreciated by the
students because of the fragmented presentation of material.”

“Medicinal chemistry and toxicology became marginalized due to their small
contribution on assessments relative to the other disciplines.”
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content and assessment rather than the delivery method (eg,
PBL) used, are the deciding factors for successful integra-
tion.35,36

Assessment, in an integrated manner, is an often
underappreciated component of curriculum integration.
While faculty members “set the table” for integration,
from a learning standpoint, the learner ultimately needs
to integrate his or her ownknowledge and experience. The
same level of collaboration required to create and deliver
an integrated session, course, or curriculum, is also nec-
essary to assess whether integrated learning has indeed
taken place in the mind of the student. While the impor-
tance of integrated assessment may be apparent, most of
the available literature is descriptive rather than evalua-
tive and focuses on the design and development of inte-
grated curricula and learner’s perception of integration
rather than on whether actual learning has been achieved.
This paucity of data on the assessment of integrated learn-
ing may be due to the inherent complexities of curricular
integration. The learning expectations for students in an
integrated course or curriculum are beyond themastery of
disciplinary knowledge or skills. In the context of phar-
macy education, the outcomemeasures should reflect stu-
dents’ sophisticated understanding of how basic sciences
relate to clinical practice.

Therefore, the assessment of an integrated course
or curriculum includes a students’ ability to form con-
nections between contents across disciplines; transfer
knowledge, skills, and abilities gained in one context
to another; and bridge academic knowledge and life
experiences. Several assessment and evaluation strate-
gies such as use of multiple-choice questions based on
patient scenarios focusing contents from different dis-
ciplines, reflection questions, short or long essay ques-
tions, projects, assignments, case studies, etc, have been
suggested in the literature. 4,37 Additional data are nec-
essary to assess whether integrated learning is indeed
taking place in the minds of the learners. Integrated
assessment may already be taking place; however, it
has not been well documented in the pharmacy litera-
ture. To this end, the authors are in the process of de-
veloping a survey instrument to assess integration in US
pharmacy programs.

The need to acquire data to assess integrated learning
and improved outcomes is often cited by the critics of
curriculum integration.20While there is limited empirical
research to prove the benefits of integrated curricula
within healthcare education, there is evidence that inte-
gration creates relevance and meaning for new learning,
improves retention of fundamental information, and al-
lows students to apply learned knowledge in real-life sit-
uations.15-17 Several studies have provided evidence for

the benefit of linking clinical concepts to underlying basic
science concepts. Integration leads to deep understanding
and application of basic science principles in the appro-
priate clinical context.38-40 A series of studies demon-
strated that students who were taught pathology in an
integrated approach that linked physiology to clinical pa-
thology were better able to diagnose difficult clinical
cases.17,41,42

Even with the aforementioned benefits, curricular
integration has been an enduring challenge for health pro-
fessions education.25 The move from traditional subject-
based to an integrated curriculum requires a substantive
curricular change.29 Our study revealed a number of chal-
lenges and obstacles to curriculum integration among
which were high demand for faculty workload, inade-
quate faculty support and training, and inadequate level
of faculty interaction to name a few. An important yet
less-discussed barrier includes crossing disciplinary
boundaries.

With any discipline, an inner logic and distinct view
of knowledge, expectations, and pedagogical practice ex-
ist.43,44 These complex disciplinary differences compli-
cate the process of crossing disciplinary boundaries in an
integrated curriculum. There are also arguments that in-
tegrated curricula are created at the expense of disciplin-
ary depth and the resulting content dilution contributes to
superficial learning.45 Inmedical education, how to struc-
ture and balance an integrated curriculum in the absence
of adequate direction has been a challenge.46 True inte-
gration demands that foundational sciences throughout
the curriculum are maintained and reinforced.37,47 Con-
siderable collaborative efforts, faculty appreciation, un-
derstanding of the linkages between disciplines, careful
and contextual selection of disciplinary depth and breadth
all contribute to the development of a balanced integrated
curriculum.28,37,47-49

The response to our survey questions reflects the di-
versity of integrationmodels documented in the literature.
As suggested by Harden, moving up the “integration lad-
der” to achieve higher levels of integration requires a team
of faculty members to develop course objectives, content,
sequencing, and contact hour allocation, as well as inte-
grated forms of assessment. As evidenced by our study
results, opportunities exist to improve faculty collabora-
tion and joint efforts towards achieving meaningful cur-
ricular integration. While the root causes of barriers are
multi-factorial and complex in nature, the following sug-
gestions may afford opportunities to mitigate some of
challenges: It is crucial that the dean, associate and assis-
tant deans, as well as department chairs, are fully com-
mitted to and involved with the role and value of
integration should curricular integration be the goal; the
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buy-in of members of the curriculum committee is instru-
mental in creating a framework and structure for curric-
ular integration; a school or college’s investment in
identifying and nurturing faculty champions for curricu-
lar integration plays an invaluable role in engaging fac-
ulty at-large in the process; and considering that higher
levels of integration require significant time commitment,
support such as protected time, detailed workload ana-
lyses, additional staff support, and possibly tools may
be necessary. Lastly, continuous faculty development in
the area of curricular integration may also be essential for
successful implementation.

There are several limitations to the current study.
While the number of PharmD programs responding to
our survey was high, in many cases, only one faculty
member from a given program reported his/her percep-
tions of curricular integration. Realizing that integration
involves multiple faculty members, responses from only
one person may not accurately reflect the views of other
team members involved with integration in a given pro-
gram. Although not inquired about in the survey, under-
standing the extent of involvement that the respondent
had in the integrated courses may have further strength-
ened the validity of their views and perceptions of inte-
gration. Another limitation of our study was coding and
theme generation from the 63 open-ended comments re-
ceived. While 42 comments were coded into three major
themes, the remaining commentswere too vague, unrelated,
or contained factual information that could not be coded.

CONCLUSION
The survey results described herein suggest wide

variations in the design and implementation of integrated
courses among US programs of pharmacy. Even among
integrated courses, opportunities for additional collabo-
rative efforts remain. The outcomes and assessment of
curricular integration in US colleges and pharmacy re-
main to be determined.
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Development of knowledge in basic sciences: a comparison of two
medical curricula. Med Educ. 2012;46(12):1206-1214.
37. Brauer DG, Ferguson KJ. The integrated curriculum in medical
education: AMEE Guide No. 96. Med Teach. 2015;37(4):312-322.
38. Goldszmidt M, Minda JP, Devantier SL, Skye AL, Woods NN.
Expanding the basic science debate: the role of physics knowledge in
interpreting clinical findings. Adv Health Sci Educ Theory Pract.
2012;17(4):547-555.
39. Balla JI, Biggs JB, Gibson M, Chang AM. The application of
basic science concepts to clinical problem-solving. Med Educ.
1990;24(2):137-147.
40. Vadivelu J. Evaluation of basic science knowledge retention in
clinical teaching. Med Educ. 2008;42(5):520-521.
41. Woods NN, Brooks LR, Norman GR. The role of biomedical
knowledge in diagnosis of difficult clinical cases. Adv Health Sci
Educ Theory Pract. 2007;12(4):417-426.
42. Woods NN, Neville AJ, Levinson AJ, Howey EH, Oczkowski
WJ, Norman GR. The value of basic science in clinical diagnosis.
Acad Med. 2006;81(10 Suppl):S124-S127.
43. Entwistle NJ. Teaching for Understanding at University: Deep
Approaches and Distinctive Ways of Thinking. New York, NY:
Palgrave Macmillan; 2009.
44. Becher T, Trowler PR. Academic Tribes and Territories:
Intellectual Enquiry and The Culture of Disciplines. 2nd ed.
Philadelphia, PA: Open University Press; 2001.
45. Smith SR. Toward an integrated medical curriculum.Med Health
R I. 2005;88(8):258-261.
46. General Medical Council. Tomorrow’s Doctors. Outcomes and
Standards for Undergraduate Medical Education. London, UK:
GMC; 2009.
47. Spencer AL, Brosenitsch T, Levine AS, Kanter SL. Back to the
basic sciences: an innovative approach to teaching senior medical
students how best to integrate basic science and clinical medicine.
Acad Med. 2008;83(7):662-669.
48. Wilkerson L, Stevens CM, Krasne S. No content without context:
integrating basic, clinical, and social sciences in a pre-clerkship
curriculum. Med Teach. 2009;31(9):812-821.
49. Haramati A. Educating the educators: a key to curricular
integration. Acad Med. 2015;90(2):133-135.

American Journal of Pharmaceutical Education 2016; 80 (10) Article 166.

11


