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Objective. To identify ways in which curricular integration is addressed in US pharmacy schools, the
structure of therapeutics and foundational science courses, and perceptions of the effects current
curricular integration methods have on student learning.
Methods. An electronic survey was sent to academic leaders representing 131 pharmacy schools in the
United States. Frequency data was tabulated and demographic analysis was performed.
Results. Respondent data represents 94 schools of pharmacy. Arranging similar content from various
disciplines in a course, a skills laboratory and pharmacy practice experiences were the most common
methods for achieving curricular integration. More than one half of the schools indicated that foun-
dational sciences were integrated with therapeutics. The most common reported challenge to curricular
integration was logistics.
Conclusion. Pharmacy education in the United States has evolved in addressing curricular integration
in the curricula, which is consistent with changes in accreditation standards. Most pharmacy schools
reported a variety of methods for achieving the intent of curricular integration.
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INTRODUCTION
The 2016 Accreditation Council for Pharmacy Ed-

ucation (ACPE) Standards bring the idea of integrated
learning to the forefront of learner-centered outcomes in
pharmacy education.1,2 Specifically, the standards state
that the learner should be able to develop, integrate, and
apply knowledge from the foundational sciences to per-
form patient care and pharmacy functions. Thus, col-
leges and schools of pharmacy are challenged with
how to achieve curricular integration. Curricular inte-
gration is a structure and process that helps students
become critical thinkers and problem solvers.3,4 The fo-
cus of integration has centered on the design of pharma-
cotherapeutics (therapeutics) courses as this subject area
is a major component for addressing the Center for the
Advancement of Pharmacy Education (CAPE) Educa-
tional Outcomes.2 The status of integration in pharmacy
curricula is unclear as there is more than one way to
achieve curricular integration. It is also unclear what
academic leaders perceive as the value of integration
for student learning. The structure of integration can
be horizontal, vertical, or spiral.5 Horizontal integration

occurs across subjects within the same year of the pro-
gram. Vertical integration is a progression of curriculum
over time, and theory and practice are reenforced. Spiral
integration incorporates horizontal and vertical with in-
creasing complexity at different stages of curriculum.
These structures help identify ways to achieve curricular
integration.

The objectives of this study were to identify: (1)
ways in which curricular integration is addressed; (2)
the structure of therapeutics and foundational sciences
courses; and (3) faculty perceptions of the effects cur-
rently used curricular integration methods have on stu-
dent learning in pharmacy education in the United States.
For purposes of this study, integration was defined as
a strategy for connecting foundational sciences across
disciplines and practice.3,4

METHODS
A 15-item survey was created to address the study

objectives (Appendix 1). The survey was revised after
piloting the instrument three times. The American Associ-
ation of Colleges of Pharmacy (AACP) faculty roster was
used to identify at least one academic leader from each
school as the potential survey recipient. Academic leaders
in pharmacy were defined as chairs of pharmaceutical
sciences/medicinal chemistry/pharmacology and pharmacy
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practice, and assistant/associate deans for academic affairs/
curriculum/assessment. The survey was distributed using
Qualtrics (QualtricsLLC,Provo,Utah) inSeptember 2014;
six reminders were sent over four months. The study was
deemed exempt by the Southern Illinois University
Edwardsville Institutional Review Board.

The survey data were analyzed using SPSS (SPSS
Inc, Chicago, IL). Demographic data summarizing public
vs private schools, candidate status, and geographic re-
gion of responding schools were tabulated. Frequency
data describing ways schools address curricular integra-
tion, characteristics of the therapeutics course design, how
foundational sciences were taught, what other disciplines/
topics were taught within therapeutics, and whether there
were any proposed changes in the therapeutics structure
were summarized based on number of schools. If there
was conflicting information from the same school for a par-
ticular question, the data were further analyzed according
to the following: (a) if therewere three ormore respondents
from a school and there was conflicting information, then
data for the questionwere based on themajority responses;
and (b) if two respondents from the same school provided
conflicting information, data for that particular question
were excluded. This technique is based on taking the most
frequent value.6However, thismethoddoes not necessarily
yield the true value. Yet as there were few conflicts, we
were satisfied with this simple technique for data conflict
resolution. Descriptive data summarizing academic disci-
pline and position of the respondents is also presented.

Statistical analysis was conducted to determine any
differences in perceptions of the effects of integration on
student learning, comparing public vs private schools
(Mann-Whitney U test), academic disciplines (Mann-
Whitney U test), accreditation statuses (Kruskal-Wallis
test), geographic regions (Kruskal-Wallis test), and aca-
demic positions (Kruskal-Wallis test). Chi-square was
used to analyze the effects of institutional demographic
data on how the design of therapeutics (integrated or not
integrated) was characterized.

RESULTS
Three hundred seventy-six pharmacy academic leaders

representing 131 schools were surveyed. Ninety-four
schools (71.8%) were represented in the respondent data.
From those, 63.8% of 69 public schools and 80.6% of 62
private schools surveyed were represented. The respon-
dents represented 76.7% of the 43 schools that are candi-
date or fully accredited,10 years and 69.3% of 88 schools
which are fully accredited .510 years. Table 1 summa-
rizes the demographic data of the responding schools.

The most common methods schools used to address
integration of science and practice were arranging similar

content from various disciplines in a course according to
common themes, including them in a skills laboratory or
in pharmacy practice experiences (Table 2). Forty-eight
schools (51.1% of responding schools) indicated that
foundational sciences such as pharmacology, medicinal
chemistry, and/or pathophysiology were taught in the
therapeutics courses (Table 3). Among these 48 pro-
grams, 44 (91.7%) taught pharmacology within the
therapeutics courses, while 79.2% (n538) taught patho-
physiology, and 77.1% (n537) taught medicinal chemis-
try within the therapeutics courses. Most commonly,
schools taught medicinal chemistry, pharmacology, and
pathophysiology in therapeutics (60.4%; n529), For
schools that did not teach these foundational sciences in
therapeutics (n546; 48.9% of all responding schools), 26
schools indicated that some of the sciences were taught
together. This included 16 schools that taught medicinal
chemistry and pharmacology together, three that taught
only pharmacology and pathophysiology together, and
seven that taught medicinal chemistry, pharmacology,
and pathophysiology together, outside of therapeutics
(Table 4). Statistical analysis of how school demograph-
ics affect course structure is presented in Table 5.

Many indicated that other core areas were included
within the therapeutics course, including clinical pharma-
cokinetics (n525, 26.6%), physical assessment (n524,
25.5%), and self-care and nonprescription medication
therapy (n532, 34.0%). The eight remaining schools in-
dicated that one or more of the following were also taught
in therapeutics: evidence based medicine, medication

Table 1. Demographic Data of Respondent Schools

Demographic

No. of Schools
Responding
(%) (n=94)

Total No. of
Schools

Surveyed (%)
(n=131)

Public 44 (46.8) 69 9 (52.7)
Private 50 (53.2) 62 (47.3)
Candidate Status 6 (6.4) 8 (6.1)
Fully Accredited

, 10 years
27 (28.7) 35 (26.7)

Fully Accredited
$ 10 years

61 (64.9) 88 (67.2)

New England 7 (7.4) 10 (7.6)
Middle Atlantic 9 (9.6) 13 (9.9)
South Atlantic 22 (23.4) 26 (19.8)
East South Central 8 (8.5) 11 (8.4)
West South Central 6 (6.4) 12 (9.2)
East North Central 14 (14.9) 20 (15.3)
West North Central 10 (10.6) 11 (8.4)
Mountain 9 (9.6) 10 (7.6)
Pacific 9 (9.6) 12 (9.2)
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therapy management, patient counseling, medication
safety, microbiology, drug information, and social and
behavioral aspects of illness. Fifty-two schools (55.3%)
indicated that changes to the structure of therapeutics
were being proposed. This question did not specifically
ask whether the changes were made to improve integra-
tion in therapeutics.When evaluating the responses to this
question (question 9) vs whether foundational sciences
were integrated into the therapeutics courses (question
2), there was no significant difference (p50.956, chi-
square contingency coefficient).

One hundred forty-five individuals (38.6%) responded
to the portion of the survey on perceptions of how current
integration methods at their institution affected student
learning (results inFigure 1 anddemographic informationof
respondents by discipline and academic position inTable 6).
When evaluating howSchool and respondent demographics
affected the respondents’ perceptions, there was only a sig-
nificant difference based on accreditation status (p,0.05).
Specifically, schools that had candidate status or had been

accredited for less than 10 years were more likely than
schools that had been fully accredited formore than 10years
to perceive the value of integration positively in terms of
learning (p50.035 for question 6, p5.021 for question 7,
and p50.018 for question 8). There were no significant
differences in perceptions based on academic discipline or
academic position.

Seventy-four respondents provided comments on the
major challenges to curricular integration. The 86 chal-
lenges reportedwere summarized into threemajor themes
and an “other” category for challenges that could not be
categoriezed into one of the major themes. The logistics

Table 2. Methods Schools Use to Address Curricular
Integration (n594)

Methods
No. of Schools

(%)

Themed arrangement of
content

62 (66.0)

Skills laboratory 59 (62.8)
Multi-disciplinary case studies 41 (43.6)
Multi-disciplinary examinations 22 (23.4)
Pharmacy practice experiences

(introductory/advanced)
47 (50)

Senior assignment 7 (7.4)
Team-based learning/problem-based

learning
36 (38.3)

Performance-based assessments
such as OSCEs

41 (43.6)

No formal integration of science
and practice

7 (7.4)

OSCE5objective structure clinical examinations

Table 3. Foundational Sciences Taught in Therapeutics
(n548, 51.1% of total school respondents)

Content
No. of

Schools (%)a

Medicinal chemistry, pharmacology,
pathophysiology

29 (60.4)

Medicinal chemistry, pharmacology 8 (16.7)
Pharmacology, pathophysiology 5 (10.4)
Pharmacology 2 (4.2)
Pathophysiology 4 (8.3)
aRepresent percentages of the responding 48 schools

Table 4. How Foundational Sciences are Taught if Not in
Therapeutics (n546, 48.9% of total school respondents)

Method
No. of

Schools (%)*

Medicinal chemistry and pharmacology
together

16 (34.8)

Pharmacology and pathophysiology
together

3 (6.5)

Medicinal chemistry, pharmacology,
and pathophysiology together

7 (15.2)

Medicinal chemistry, pharmacology,
and pathophysiology in separate courses

20 (43.5)

aRepresent percentages of the responding 48 schools

Table 5. Statistical Analysis of Effects of Demographics on
Whether Schools Combine Foundational Sciences in
Therapeutics (n594)

Demographic

Foundational
sciences in

Therapeutics,
N (%)

Foundational
sciences not in
Therapeutics,

N (%)

Publica 17 (35.4) 31 (64.6)
Privatea 27 (58.7) 19 (41.3)
Candidate statusb 5 (83.3) 1 (16.7)
Accredited ,10 yrsb 14 (51.9) 13 (48.1)
Accredited $10 yrsb 29 (47.5) 32 (52.5)
New Englandc 4 (57.1) 3 (42.9)c

Middle Atlanticc 6 (66.7) 3 (33.3)
South Atlanticc 15 (68.2) 7 (31.8)
East South Centralc 1 (12.5) 7 (87.5)
West South Centralcc 4 (66.7) 2 (33.3)
East North Centralc 10 (71.4) 4 (28.6)
West North Centralc 1 (10) 9 (90)
Mountainc 4 (44.4) 5 (55.6)
Pacificc 3 (33.3) 6 (66.7)

Chi-squared contingency coefficients:
a0.024 (public vs private)
b0.245 (accreditation status)
c0.013 (geographic region)
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category (32.6%) included scheduling, coordination, and
communication issues. The workload category (27.9%)
included time and manpower. Faculty buy-in (25.6%) in-
cluded challenges of tradition and silo mindset. One re-
current challenge reported was concern that foundational
sciences may be marginalized in an attempt to integrate
sciences with practice.

DISCUSSION
The survey results provide a representation of

AACP member schools in the United States. However,
more private schools than public schools responded.
Thus the data may not truly reflect the differences in
public vs private schools. More pharmacy practice fac-
ulty members responded to the survey than pharmaceu-
tical sciences faculty. This could potentially skew the
perception data on how integration affects student
learning.

As illustrated in Table 2, schools addressed curricular
integration in a variety ofways.Thedatamayunderrepresent

somemethods of curricular integration, especially with the
use of multidisciplinary case studies, pharmacy practice
experiences, multidisciplinary examinations, team-based/
problem-based learning, and performance-based assess-
ments as a result of conflicting information provided by
respondents from the same school. Conflicting data may
have been causedbydifferent interpretation of themethods
or lack of awareness. Most schools did not indicate the use
of a senior assignment as a way to address curricular in-
tegration of science and practice. There is also a limited
number of publications regarding use of senior assign-
ments in pharmacy.7–11 Hobson et al’s study describing a
survey of pharmacy school websites revealed that only six
schools out of 136 AACP member schools offered a cap-
stone course.11 An integrative capstone course can also be
away to achieve curricular integration andmay sometimes
include a senior assignment. Therefore, we recommend
that schools using integrative capstone course or programs
and/or senior assignments assess and publish their experi-
ences of how curricular integration is achieved.

Few schools (7.4%) indicated that no formal inte-
gration of science and practice was done. Thus, most
schools seemed to be addressing curricular integration
through a variety of methods. This trend is supported by
an increase in publications addressing curricular integra-
tion in pharmacy during the past decade.3,5,10–21 It is
surprising that only 50% of the schools indicated that
experiential education is used to address curricular in-
tegration. The low percentagemight be a result of lack of
awareness by respondents on how experiential education
is conducted at their schools as there were at least 20
schools with conflicting data. Particularly considering
that ACPE’s 2007 Standard 14 stated that advanced
pharmacy practice experiences (APPEs) are to integrate,
apply, reinforce, and advance the knowledge developed in

Figure 1. Faculty Perceptions of How Integration Affects Knowlege Acquision, Higher-order Thinking Ability to Apply in
Advanced Pharamcy Practice Experiences (APPEs) (n5145 respondents).

Table 6. Demographic Data of Persons Responding to
Perception Questions (n5145)

Academic Discipline
No. of

Respondents (%)

Pharmacy practice/social &
administrative sciences

98 (67.6)

Pharmaceutical sciences 47 (32.4)
Academic Position

Chair of pharmacy practice 40 (27.6)
Chair of pharmaceutical sciences 30 (20.7)
Associate dean/asst dean/chair
of committee

72 (49.7)

Faculty 3 (2.1)
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the pre-APPE curriculum.22 The 2016 ACPEAccreditation
Standards also challenge faculty members to emphasize
foundational sciences in pharmacy practice.1 There is prob-
ably a need for more formalized assessment of whether and
how curricular integration occurs in experiential education.

Regarding the structure of therapeutics courses,
pharmacology, pathophysiology, andmedicinal chemis-
try are more likely to be combined if a school integrates
foundational sciences within therapeutics courses.
While themodel of combining foundational scienceswith
therapeutics courses is a method for curricular integra-
tion, anecdotal comments from colleagues indicate that
if there is only sequential placement of topics, then this
methodmay not be ideal. Comments from survey respon-
dents suggested that more integrated case studies should
be developed to enhance integration. As illustrated in
Table 6, 56.5% of the 46 schools that did not teach foun-
dational sciences in therapeutics combined some of the
sciences together. This survey was not designed to cap-
ture schools that structure foundational science topics
with therapeutics in a temporal coordination or parallel
teaching model.23,24 Thus even schools that do not com-
bine core foundational sciences with therapeutics may
have achieved curricular integration in other ways, as
only 7.4% reported no formal integration of science and
practice.

It is interesting that no significant differences were
seen in whether foundational sciences were combined in
therapeutics in terms of accreditation status. One might
expect that newly accredited programs may be more
likely to create integrated courses. Furthermore, there
was a significant difference between public vs private
schools, with a larger percentage of private schools teach-
ing foundational sciences within therapeutics. However,
public schools may not be adequately represented in the
survey responses as only 63.8%of the public schoolswere
represented. Regardless of the structure of teaching foun-
dational sciences and therapeutics, it appears that schools
adhered to principles of continuous quality improvements
in curricular design as most schools indicated that pro-
posed changes in the structure of therapeutics were being
contemplated. It is encouraging to see that other disci-
plines, such as clinical pharmacokinetics, physical assess-
ment, and self-care, were also taught in therapeutics. The
incorporation of these areas is logical for enhancing in-
tegration of content. It is an area of curriculum redesign
that could benefit from enhanced integration.

Most respondents agreed or strongly agreed that in-
tegration done at their schools enhanced acquisition of
knowledge, higher-order thinking skills, and abilities to
apply content and concepts during practice experiences.
About 15% of respondents saw the need for improvements

or were unclear of the value of integration done at their
insitution. Statistical analysis did not reveal any signifi-
cant differences in their perceptions based on academic
discipline, position, public vs private schools, or geo-
graphic region. The only significant difference in percep-
tions was observed with accreditation status.

The qualitative data, which revealed the major chal-
lenges to achieve integration of learning, was summarized
into four categories. The data were easily categorized into
three common themes and an “others” category. The com-
mon themes are not surprising. Logistical concerns were
often a reason why curricular design couldn’t be imple-
mented. Also, the time required to achieve curricular in-
tegration and the additional workload it placed on faculty
members was another common barrier to optimal curricu-
lar integration. These two challenges probably affect fac-
ulty buy-in and commitment to change the approach to
teaching. One recurrent challenge reported in the “other”
category was the concern that there may be less emphasis
placed on foundational sciences. Structuring integrated
courses with appropriate weight given to the foundational
sciences may address the concern that science content
could potentially be marginalized in integrated courses.
Further studies are needed to determine if enhanced learn-
ing of both types of content occurs when foundational sci-
ences are integrated with clinical sciences.

CONCLUSION
Schools have evolved in addressing curricular inte-

gration, which is consistent with changes in accreditation
standards. There are a variety of ways in which founda-
tional sciences are taught relative to therapeutics. Most
schools reported various methods for achieving the intent
of curricular integration as required by ACPE. An ideal
model may build on core knowledge over the entire cur-
riculum, where students can apply the sciences through-
out the curriculum. It is encouraging that schools adhered
to principles of continuous quality improvements in
curricular design.
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Appendix 1. Integration Survey

For purposes of this survey, integration is defined as a strategy for connecting foundational sciences across disciplines to practice.
1.What are ways in which your institution addresses curricular integration of science and practice? (may choose more than one)

d Themed arrangement of content from various disciplines in a course (eg, organ system)
d Skills laboratory
d Multi-disciplinary case studies
d Multi-disciplinary examinations
d Pharmacy practice experiences (introductory/advanced)
d Senior assignment
d Team-based learning/problem-based learning
d Performance-based assessments such as objective structure clinical examinations (OSCEs)
d No formal integration of science and practice
d Unsure
d Other (please specify) ————————

2. How would you characterize the pharmacotherapeutics/therapeutics course design at your institution?
a. The foundational sciences such as pharmacology, medicinal chemistry, AND/OR pathophysiology are taught in the

pharmacotherapeutics/therapeutics courses.
b. The foundational sciences such as pharmacology, medicinal chemistry, AND/OR pathophysiology are not taught in the

pharmacotherapeutics/therapeutics courses.
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If “a” in #2 is selected:
3. Which foundational sciences are taught within the courses designated as pharmacotherapeutics/therapeutics? (may choose

more than one)
d Medicinal Chemistry
d Pharmacology
d Pathophysiology

If in #3, only “Pathophysiology” is selected:
3a. You indicated that only pathophysiology is taught within pharmacotherapeutics/therapeutics. Therefore, how are medicinal

chemistry and pharmacology delivered in your curriculum?
a. Medicinal chemistry and pharmacology are taught together in one course.
b. Medicinal chemistry and pharmacology are taught in separate courses.
c. Other (Please specify) ———————

If “b” in #2 is selected:
4. Please select how foundational sciences are delivered in your curriculum.
a. Only medicinal chemistry and pharmacology are taught together.
b. Only pharmacology and pathophysiology are taught together.
c. Medicinal chemistry, pharmacology, and pathophysiology are taught together.
d. Medicinal chemistry, pharmacology, and pathophysiology are each taught in separate courses.
e. Other (Please specify) —————————

5. What other disciplines/areas/topics are taught within the pharmacotherapeutics/therapeutics courses, instead of a standalone
course? (may choose more than one)

d Pharmacokinetics
d Physical assessment
d Self-care/nonprescription medication therapy
d Other (Please specify) —————————
d None of the above

6. I believe integration of science and practice as done in my institution enhances acquisition of knowledge.
a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
f. No opinion

7. I believe integration of science and practice as done in my institution enhances higher-order thinking skills.
a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
f. No opinion

8. I believe integration of science and practice as done in my institution enhances student abilities to apply content and concepts
during advanced pharmacy practice experiences (APPE).
a. Strongly agree
b. Agree
c. Neutral
d. Disagree
e. Strongly disagree
f. No opinion
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9. Are there any proposed changes to the structure of how pharmacotherapeutics/therapeutics will be addressed in your in-
stitution currently?
a. Changes are currently being proposed or under development.
b. No changes are being proposed.

10. Which method(s) do you believe would enhance integration of learning at your institution? (may choose more than one)
d Combining foundational sciences from two or more disciplines within a course
d Using a skills laboratory
d Using multidisciplinary case studies
d Using multidisciplinary examinations

11. Identify the major challenges at your institution to achieve integration of learning.

——————————

12. Which of the following best describes your academic discipline?
a. Pharmacy practice
b. Medicinal chemistry/biochemistry
c. Pharmacology/pharmacognosy
d. Pharmaceutics
e. Social and administrative sciences
f. Other (please specify) ————————

13. What is your current position?
a. Chair of pharmaceutical sciences
b. Chair of medicinal chemistry
c. Chair of pharmacology
d. Chair of pharmacy practice
e. Associate dean/assistant dean (curriculum, academic affairs or assessment)
f. Other (please specify) ———————

14. Please select from the drop down list the name of your institution.
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