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Objectives. To evaluate the impact of team-based learning (TBL) in a pharmacotherapeutics course on
pharmacy students’ ratings of faculty instructors and the course, and to assess students’ performance
after implementation of team-taught TBL.
Design. Teaching methodology in a pharmacotherapeutics course was changed from a lecture with reci-
tation approach in 2 semesters of a 6 credit-hour course to a TBL framework in a 3-semester 31415 credit
hour course. The distribution of faculty of instruction was changed from 4 faculty members per week to 1
faculty per 1-credit-hour module. TBL consisted of preclass study preparation, readiness assurance (In-
dividual Readiness Assessment Test and Group Readiness Assessment Test), and in-class application
exercises requiring simultaneous team responses.
Assessment. Retrospective analysis of student ratings of faculty and instructional methods was conducted
for the 2 years pre-TBL and 4 years during TBL. Final course grades were evaluated during the same time
period. Student ratings showed progressive improvements over 4 years after the introduction of team-based
learning.When aggregated, ratings in the “excellent teacher” category were unchangedwith TBL compared
to pre-TBL. Improvements in faculty instructor approaches to teaching were noted during TBL. Group
grades were consistently higher than individual grades, and aggregate course grades were similar to those
prior to TBL implementation.
Conclusion. Implementation of TBL in a pharmacotherapeutics course series demonstrated the value of
team performance over individual performance, indicated positive student perceptions of teaching ap-
proaches by course faculty, and resulted in comparable student performance in final course grades
compared to the previous teaching method.

Keywords: team-based learning, pharmacotherapeutics, student evaluations, faculty performance, student
performance

INTRODUCTION
Transformation of health care delivery models so

that they improve quality and reduce the cost of patient-
centered care will require that pharmacists take new ap-
proaches to care coordination, team-based care, and
chronic disease management, and that they assume new
health delivery roles.1-4 These new collaborative models

require colleges and schools of pharmacy to ensure that
students are prepared to problem-solve effectively as val-
uedmembers of a patient-centered care team. The Accred-
itation Council for Pharmaceutical Education (ACPE)
Standards 2.0 emphasize that pharmacy programs graduate
student pharmacists who “. . .can contribute to the care of
patients and to the profession by practicing with compe-
tence and confidence in collaboration with other health
care providers.”5 Team-based learning in the pharmacy
curriculum has been described as a pedagogy that can ad-
dress this type of professional preparation.6-16

Team-based learning is a specific instructional
strategy and framework that uses intentionally formed
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teams of learners to deepen student learning and develop
high-performing teams. The core principles of TBL are:
(1) learning groups must be formed and managed; (2)
students must be held accountable for the quality of both
their individual work and the group’s work; (3) students
must receive frequent and timely feedback on their
learning; and (4) team assignments must promote both
learning of the content and development of the team.17

Team-based learning comprises 3 major steps: (1)
individual study and preparation; (2) readiness assurance,
completion of an individual readiness assessment test
(iRAT) in class, followed by the same test as a group,
and completion of the group readiness assessment test
(gRAT); and (3) application exercises in class where
teams work together to solve problems using information
gained from the previous 2 steps. Each student evaluates
the other members of the group through graded peer eval-
uations during the semester.

The TBL model has been used extensively in busi-
ness in the 1970s and, more recently, in health sciences
education, with improved learning outcomes in colleges
and schools of pharmacy and other health professions.18-28

Reports of TBL in pharmacy education often use student
and faculty perception or performance to examine the
initial implementation of TBL. However, no reports have
used nationally standardized faculty evaluations of teach-
ing using TBL, examined experiences over a longitudinal
implementation of TBL, or reported course outcomes in
a pharmacotherapeutics course series that used TBL.
More data are needed for faculty members to understand
the longitudinal impact of implementing TBL in a re-
quired team-taught course.

Medical educators have increasingly advocated for
active-learning strategies that allow students to apply
problem-solving skills and learn collaboratively. How-
ever, student performance and attitudes towards these
methods are often mixed, and comparisons are not possi-
ble because of the wide variation in teaching models
used.20,21,24,26,29

The Drake University College of Pharmacy and
Health Sciences (DUCPHS) practice faculty members
adopted TBL in 2009 during a college-wide curricular
revision in 2008 and in tandem with the release of ACPE
Standards 2007. This study describes a multi-year expe-
rience with TBL in a required pharmacotherapeutics
course series at DUCPHS. The primary objective of this
studywas to evaluate the impact of implementing TBL on
faculty and course evaluations, and the secondary objec-
tive was to measure student performance before and after
curriculum revision.

We hypothesized that student evaluations of faculty
members and the pharmacotherapeutics course series

would remain relatively stable and measures of student
engagement with learning would increase with TBL. The
authors also hypothesized that students’ course performance
would not be negatively impacted and that team grades
(gRATs) would outperform individual grades (iRATs).

DESIGN
This project was approved as exempt by the Drake

University Institutional Review Board. At DUCPHS, the
previous model for classroom instruction of pharmacother-
apeutics was the live lecture, which focused on delivering
content to the entire class, followed in the same week by
smaller case-based discussion group sessions. However,
faculty members were not satisfied with the students’
engagement with the material, preclass preparation, or
postlecture retention of concepts. These assessmentswere
made informally and consistently between facultymembers
over the years through direct observation of student parti-
cipation in class, in discussions during annual therapeu-
tics retreats, and during direct interaction with students
during their practice experiences. Workload for faculty
members teaching in the course was demanding, requir-
ing both a content expert for the lecture component and
3 additional faculty facilitators to conduct recitation groups
each week. A comprehensive revision of the professional
curriculum at DUCPHS to meet ACPE Standards 2007
offered an opportunity to explore a new pedagogy that
would enhance student learning and strengthen develop-
ment of high-performing teams. Concurrently, delivery
of the course was changed from a 2-semester fall-spring
sequence for third-year (P3) students to a 3-semester
sequence beginning in the spring for second-year (P2)
students and fall and spring for P3 students; this sequence
more evenly distributed course credit hours (Figure 1).
Course faculty members explored new teaching methods
and developed a set of criteria that any new method used
would have to meet: increase student accountability for
learning; increase active learning; develop life-long learn-
ing skills; increase retention of knowledge; increase con-
tact with individual faculty members; and decrease the
number of faculty members involved in each semester by
creating 1-credit hour blocks (modules) for which each
faculty member was responsible.

The Michaelsen model for TBL was selected as an
active learning strategy because it best fit the needs of the
course in preparing students for professional roles, em-
phasized engaged learning and accountability for learn-
ing, and reinforced the value of strong team performance
on learning and problem solving.17 Another active learning
strategy considered was problem-based learning (PBL),
which was first used in medical education in the 1960s.
This instructional strategy introduces a problem to the
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students at the beginning of an instructional module and
then requires students to self-discover answers progres-
sively through repeated interaction with a faculty mem-
ber. The DUCPHS practice faculty members decided that
PBL would be time-intensive and require more time
teaching outside of class, adding to the challenges of
work-life balance and faculty member success in scholar-
ship and service. The effects of PBLon learning outcomes
were equivocal.29 Previous experience with a lecture plus
case-based discussion did not always meet faculty expec-
tations for learning outcomes and was demanding of fac-
ulty teaching time. Based on the extensive literature on
TBL, efficiency of course delivery, and potential for im-
proved outcomes of both student learning and student
attitudes towards learning, the Michaelsen model for
TBL was selected. At the time, neither the students nor
the DUCPHS faculty had any previous experience with
TBL in the curriculum, though various active learning
strategies such as recitation groups and case-based dis-
cussion had been used. The change in course pedagogy
was approved by DUCPHS faculty members in 2008 and
preparation began for delivery of the revised course in
spring 2009.

All faculty members at DUCPHS attended a work-
shop 1 year prior to implementation; however, only the
pharmacy practice faculty members decided to fully
adopt this model in its entirety for the course. Pharmaco-
therapeutics faculty members held additional self-
directed, hands-on practice sessions prior to implementing
this pedagogy. A number of practice faculty members
joined the TBL Collaborative to access additional re-
sources and for ongoing support from TBL experts around
the country.

The TBL course was taught live as a 3-semester se-
quence to the P2 and P3 classes of doctor of pharmacy
(PharmD) degree students on the university campus. The
number of hours spent in class reflected the course credit
hours: multiple modules equal to 1-credit hour were taught
each semester, and only one faculty expert taught amodule
in one semester of the course (Figure 1). The first TBL
offering was held in a traditional-style classroom located
within the college that was not conducive to group work,
so this room was subsequently updated to better support
engagedactive learning.Twelve pharmacypractice faculty
members taught in the course series. All of the faculty
members maintained a clinical practice in an area of

Figure 1. Pharmacotherapeutics course structure before and during team-based learning

American Journal of Pharmaceutical Education 2014; 78 (7) Article 142.

3

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

4 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


expertise, had completed postgraduate residency training,
and had at least 1 advanced credential (eg, Board Certified
Pharmacotherapy Specialist).

EVALUATION AND ASSESSMENT
Student ratings of the course and faculty members

were used to support the main hypothesis for this study. A
Student Ratings of Instruction system, created by the non-
profit IDEACenter, which focused on student learning of
12 different objectives and factored out extraneous cir-
cumstances, was used to assess the course. The system
also enabled students to rate faculty instruction on 20
different items.30 Students completed these evaluations
at the end of each faculty member’s section during both
course iterations.

The IDEACenter system has been used byDUCPHS
since 2004 for course and faculty evaluations. These eval-
uations are completed either in class on paper or outside of
class online. Because of this history, both faculty mem-
bers and students were comfortable with the system dur-
ing the time TBL was introduced. Overall, the faculty
evaluation process remained the same both before and
after TBL implementation. Using the IDEA Center sys-
tem, course coordinators selected the objectives believed
integral to the course. Prior to TBL implementation, fac-
ulty teaching in pharmacotherapeutics selected “gaining
factual knowledge,” “learning fundamental principles,”
“learning to apply course material,” and “learning to an-
alyze and critically evaluate ideas, arguments, and points
of view” as key objectives for the course. For the TBL
sequence, key objectives were “gaining factual knowl-
edge,” “learning to apply course material,” and “acquir-
ing skills in working with others as a member of a team.”
Progress on these objectives was rated by the students on
a 5-point Likert scale (15no apparent progress, 25 slight

progress, ie, “I made small gains on this objective,”
35moderate progress, ie, “I made some gains on this objec-
tive,” 45substantial progress, ie, “Imade large gains on this
objective,” 55exceptional progress, ie, “Imade outstanding
gains on this objective.”

The IDEAcourse evaluation systemwas used formea-
sures of the primary study outcomes. This system has been
shown to be both valid and reliable for course-related out-
comes and student progress. For evaluation, each cycle of
the course sequence was treated as a discrete unit for com-
parison. This produced 6 cohorts of data (2 years of the
course sequence prior to TBL and 4 years using TBL for
comparison.

Student ratings for 5 specific approaches to instruc-
tion were compared to support the assertion that funda-
mental teaching changes took place in the course sequence
(Table 1). Pre-TBL andTBL courseswere compared using
Student t tests for these 5 independent activities. In
addition, course assignments (reading and nonreading
assignments) and student ratings for the difficulty of sub-
ject matter were compared across the pre-TBL and TBL
courses using student t tests in an attempt to further support
changes in format rather than subject matter.

Student progress was analyzed using the 5 IDEA
course objectives identified by the faculty as being the
objectives theywould focus on during the course sequence.
Because these course objectiveswere highly correlated and
expected to be simultaneously affected by TBL, multivar-
iate analysis of variance (MANOVA)was used to evaluate
differences across the 6 study years. Although these ratings
consisted of ordinal data, graphical representation showed
adequate dispersion across the scale to warrant this para-
metric approach. When analyzing independent constructs
across the 6 years (such as excellent course ratings and
excellent teacher ratings), and when comparing a total

Table 1. Pharmacy Student Ratings of Changes in Instructor Teaching Approaches Pre-Team-based Learning (Pre-TBL) and
Team-based Learning (TBL) Implementation

Approach
Pre-TBL,
Mean (SD)

TBL,
Mean (SD)a,b

Scheduled course work (class activities, tests, projects) in ways
that encouraged students to stay up-to-date in their work

4.0 (0.3) 4.4 (0.3)

Formed “teams” or “discussion groups” to facilitate learning 3.5 (0.6) 4.8 (0.1)
Involved students in “hands-on” projects such as research,

case studies, or “real life” activities
3.9 (0.4) 4.3 (0.4)

Asked students to help each other understand ideas or concepts 3.7 (0.4) 4.4 (0.3)
Gave projects, tests, or assignments that required original or

creative thinking
2.8 (0.3) 3.2 (0.5)

a Ratings based on Likert scale of 15hardly ever, 25occasionally, 35sometimes, 45frequently, 55almost always.
b All significant at 0.003 or less for student t test.
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score across the 5 objectives, analysis of variance
(ANOVA) was used with conservative Scheffe multiple
comparison testing. SPSS (IBM Corp. Released 2012.
IBM SPSS Statistics for Macintosh, Version 21.0.
Armonk, NY: IBM Corp.) was used for all analyses with
an a priori alpha of 0.05.

Two student focus groups were conducted at the end
of the spring semester in 2009 and 2010. The focus groups
were conducted by an individual trained in qualitative
focus group analysis who met with 6 P2 students enrolled
in each spring semester. In response to themes extracted
from these focus groups, purposeful action was taken to
improve clarity of expectations, to improve connections
between objectives and study questions, and to enhance
details on module objectives. Student organizations sub-
sequently provided leadership by presenting mock TBL
sessions to inform students on the process and benefits.
Minimal changesweremade in the amount of reading and
preparation required for the course.

Peer evaluations were conducted each semester,
but reduced from 3 to 2, ensuring that students continued
to receive valuable feedback while minimizing time
burden. Manual tabulation was used initially. iPeer, ver-
sion 3.08 (open-source software, University of British
Columbia), was implemented in 2012 to streamline the
process.31

Student performance during TBL was assessed by
comparing gRAT with iRAT performance. On average,
3 iRATs or gRATs were given in each module. Eighty
percent of the final course grades in TBL reflected indi-
vidual performance, 15% reflected team performance,
and 5% reflected peer evaluations. In the course pre-
TBL, 80% of the grade was based on individual perfor-
mance on examinations, and 20% on recitation and peer
evaluations. Final course grades in the 2 years pre-TBL
were compared to those in the 4 years TBL was used.

Across the 6 years the course sequence was evalu-
ated, the mean (SD) class size was 119611.8 (range
102-135) students. The IDEA Center student evaluation
response rates were reliable and averaged 55.6% (range
18-99%) with higher in-class paper response rates. Stu-
dents’ perceptions of course format suggested that the
approaches to teaching the courses did, in fact, change
after TBLwas implemented. Students in the TBL course
noted significantly greater emphasis on 5 preselected
teaching approaches that were consistent with TBL
(Table 1). Students also noted that the amount of reading
increased in the TBL years while the amount of other
nonreading assignments decreased. Overall, the students
did not see a difference in the difficulty of the subject
matter from pre-TBL to TBL implementation in the
course (Table 2).

When viewing the cohort of instructors across the 6
years, there was no significant difference in aggregate
scores for the item, “Overall, I rate this instructor an ex-
cellent teacher” (F51.988, p50.09). Scores for the 6
cohorts ranged from 3.6 to 4.3 on a 5-point scale
(15definitely false, 25more false than true, 35in be-
tween, 45more true than false, 55definitely true). When
viewing the entire course, 1 year did show a significant
decrease in student ratings for, “Overall, I rate this course
as excellent” (F58.93, p5,0.001). A Scheffe multiple
comparison test for the statement, “Overall, I rate this
course as excellent” found a mean of 4.1 in both pre-
TBL years 1 and 2, and means of 3.5, 4.0, 4.4, and 4.3
in years 3 to 6, respectively, of TBL implementation.
While the third year was significantly different from all
other years, the fifth and sixth years demonstrated pro-
gressive improvement in responses compared to pre-TBL
or the first 2 years of TBL implementation.

The MANOVA did reveal significant differences
between various years and student progress on IDEA
course objectives (Table 3). For gaining factual knowl-
edge and learning to apply course material, year 3 had the
lowest progress ratings and was significantly lower than
years 5 and 6. Both of these objectives were identified as
key objectives in both pre-TBL and TBL implementation
years. Similarly, the learning fundamental principles ob-
jective varied among class years. Again, year 3 (the first
year of TBL) received the lowest progress ratings andwas
statistically lower than years 5 and 6. The first pre-TBL
year also received significantly lower progress ratings
than year 6.

The IDEA objective of acquiring skills in working
with others as a member of a team was used as a course
focus for only the TBL years. As expected, this objective
showed different progress scores from pre-TBL to TBL
years. The lowest score on this objective was in year 1,
followed by year 2. The pre-TBL years showed signifi-
cantly lower progress than all 4 TBL years. In addition,
the first year of TBL implementation (year 3) also showed

Table 2. Analysis of Course Assignments and Subject
Difficulty Prior to and After Implementation of Team-based
Learning (TBL)

Course Materiala
Pre-TBL
(SD)

TBL
(SD) P

Amount of reading 3.8 (0.2) 4.3 (0.3) ,0.001
Amount of work in other

(non-reading) assignments
4.0 (0.2) 3.8 (0.3) 0.001

Difficulty of subject matter 4.3 (0.2) 4.3 (0.3) 0.69
a Based on Likert scale of 15much less than most courses, 25less
than most courses, 35about average, 45more than most courses, and
55much more than most courses.
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lower progress as compared to the last year of TBL (year
6). Finally, the pre-TBL courses focused on the IDEA
objective of learning to analyze and critically evaluate
ideas, arguments, and points of view. In a comparison
of the 6 years, year 6 had the highest progress rating. This
was significantly higher than all but year 4.When analyz-
ing the overall measure of progress on the 5 objectives
(total score on the 5), ANOVA showed significant prog-
ress in the last 3 years using TBL. Study years 4, 5, and 6
showed higher total scores than year 1, while year 6 was
also significantly higher than years 2 and 3 (Table 3).

As postulated in the TBL model, and as the authors
hypothesized, students scored consistently better on their
gRATs in comparison to their iRATs each year the course
was offered (Table 4). Overall, final course grades pre-
TBL and during TBL were similar, though there was
a higher proportion (5.3%) of D grades in the first course
in TBL year 1 (Table 5).

DISCUSSION
The study findings supported our main hypothesis that

student evaluationswould remain relatively stable andmea-
sures of student engagement with learning would increase
with TBL. Subjective IDEA Center student evaluations of
faculty members and the course did not change drastically
and improved in some areas when comparing pre-TBL to
TBL evaluations over multiple years. An overall rating of
the 5 course objectives showed improved student progress

andprogressive improvementsover time.Ratings for faculty
members and the course as “excellent teacher” and “excel-
lent course”were similar,with the exception of a decrease in
the first year of TBL implementation. Because students had
no previous exposure to TBL before this course, unfamiliar-
itywith this pedagogy likely contributed to lower ratings the
first year. Additionally, all faculty members were new to

Table 3. Progress Scores for IDEA Course Objectives Across the Six-year Period

Pre-Team-based
Learning(SD)

Team-based Learning (SD)
Implementation

Objectivea Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Gaining factual knowledge (terminology,
classifications, methods, trends)

4.1 (0.3) 4.3 (0.4) 4.0 (0.5) 4.3 (0.4) 4.5 (0.3)b 4.5 (0.2)b

Learning to apply course material
(to improve thinking, problem solving,
and decisions)

4.0 (0.4) 4.1 (0.4) 3.8 (0.5) 4.2 (0.4) 4.4 (0.3)b 4.5 (0.2)b

Learning fundamental principles,
generalizations, and theories

3.9 (0.3) 3.9 (0.4) 3.6 (0.5) 4.1 (0.3) 4.3 (0.2)b 4.4 (0.2)b,c

Acquiring skills in working with others
as a member of a team

2.5 (0.3)b,d 3.2 (0.4)c 3.6 (0.3)c,d 4.0 (0.4)c,d 3.8 (0.3)c,d 4.1 (0.3)b,c,d

Learning to analyze and critically evaluate
ideas, arguments, and points of view

2.8 (0.3) 2.8 (0.4) 2.8 (0.4) 3.1 (0.4) 2.9 (.40) 3.5 (0.3)b,c,d,e

Total: 17.3 (1.5) 18.3 (1.9) 17.8 (2.2) 19.7 (1.8)c 20.0 (1.5)c 21.0 (2.1)b,c,d

a Based on Likert scale of: 15no apparent progress, 25slight progress (I made small gains on this objective), 35moderate progress (I made some
gains on this objective), 45substantial progress (I made large gains on this objective), and 55exceptional progress (I made outstanding gains on
this objective).
b Significantly different from year 3.
c Significantly different from year 1.
d Significantly different from year 2.
e Significantly different from year 5.

Table 4. Grade Summary of Individual Readiness Assessment
Test and Group Readiness Assessment Test Scores Over 4
Years of Team-based Learning Implementation in
a Pharmacotherapeutics Course Series

Assessment
Test

Class
2011a

Class
2012

Class
2013

Class
2014

PHAR 190
iRAT 80 78.9 83.4 82.6
gRAT 96.9 97.9 98.7 99.1

PHAR 191
iRAT 82.2 79.7 81.1 81.1
gRAT 98.6 96.7 97.6 97.1

PHAR 192
iRAT 82.5 80.3 81.1 78.3
gRAT 97.6 97.1 97.9 97.4

a Graduation year of class enrolled in TBL PHAR 190 course in
spring 2 years previous.
Abbreviations: iRAT5 Individual Readiness Assessment Test,
gRAT5 Group Readiness Assessment Test. PHAR
1905Therapeutics I; PHAR 1915Therapeutics II; PHAR
1925Therapeutics III.
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TBL, which alsomay have contributed to the first TBL year
ratings. Over time, increased practice in the pedagogy and
constructive responses to student feedback resulted in an
improved course.

These findings were consistent with studies that
showed similar or higher student ratings over time when
comparing TBL to other learning methods.8,11,14,24 In
support of our secondary hypothesis, this study showed
improvement in team performance over individual per-
formance and comparable course performance, which
was also consistent with previous studies.7,10,13,14

Lower-performing students benefited more from TBL,
or had observed no differences in performance between
case-based learning and TBL.22,25 The proportion of D
and F grades was low in both iterations of this course,
though a higher proportion of D grades occurred in the
first year of TBL. Perhaps these students struggled more
in adapting to TBL. In subsequent TBL years, the pro-
portion of low grades was comparable to pre-TBL; how-
ever, the small numbers of students in this category
preclude definite conclusions.

Although other studies have examined multi-year
experiences, to our knowledge this study was the first to
focus on IDEA Center teaching evaluations over time. In
addition, we used a “pure” TBL model instead of using
select components of TBL as many published hybrid
models have done.

Most of the pharmacotherapeutics course faculty
members were “seasoned veterans,” who had taught the

course for more than 5 years and had previously used
the more traditional model of lecture and case discus-
sion. These factors likely contributed to faculty mem-
bers’ ability to successfully adapt to the TBL model.
Involvement of faculty champions played a key role
in faculty and administrative buy-in, course develop-
ment, and implementation. Adequate faculty prepara-
tion and practice sessions supported successful course
delivery.

Teaching circles of all faculty teaching in the course
per semester were formed and met regularly to discuss
ideas, share success stories, and brainstorm on strategies.
An annual faculty retreat allowed course facultymembers
to review course statistics, ensure coordination of topics,
and establish common policies and procedures between
semesters. Summary themes from 2 formal focus group
sessions were shared and discussed at the retreats during
the initial years of TBL.College administration supported
the course innovation and provided reassurance that
course evaluation scores in the initial years would be
evaluated within the context of change. Academic phar-
macy support for TBL implementation can also be found
in the most recent Center for the Advancement of Phar-
maceutical Education outcomes, with specific emphasis
on problem solving and communication.32

This change in educational methodology was ini-
tially time intensive, requiring content revision, double
teaching for 1 year, and conversion from a 2- to 3-
semester model. Students may have felt they were in

Table 5. Summary of Final Pharmacotherapeutics Course Series Grades Over Six Years Prior to and After Team-based Learning
Implementation

Final Course Grades

Pre-Team-based Learning Team-based Learning Implementation

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

PHAR 190 N No. (%) 134 103 114 110 125 128
A 34 (25.4) 35 (34) 37 (32.5) 25 (22.7) 38 (30.4) 46 (35.9)
B 80 (59.7) 57 (55.3) 68 (59.6) 74 (67.3) 80 (64) 72 (56.3)
C 19 (14.2) 11 (10.7) 3 (2.6) 12 (10.9) 6 (4.8) 9 (7)
D 0 0 6 (5.3) 2 (1.8) 1 (0.8) 1 (0.8)
F 1 (0.7) 0 0 0 0 0

PHAR 191 N No. (%) 114 103 120 129
A N/Aa N/A 36 (31.6) 39 (36.8) 49 (40.8) 52 (40.3)
B N/A N/A 72 (63.2) 66 (62.3) 66 (55) 67 (51.9)
C N/A N/A 5 (4.4) 1 (0.9) 5 (4.2) 10 (7.8)
D N/A N/A 1 (0.8) 0 0 0
F N/A N/A 0 0 0 0

PHAR 192 N No. (%) 135 102 N5113 109 123 130
A 18 (13.3) 63 (61.8 33 (29.2) 15 (13.8) 46 (37.3) 37 (28.5)
B 80 (59.3) 31 (30.4) 70 (61.9) 77 (70.6) 63 (51.2) 75 (57.7)
C 35 (25.9) 8 (7.8) 9 (8) 14 (12.8) 12 (9.8) 16 (12.3)
D 0 0 1 (0.9) 3 (2.8) 2 (1.6) 2 (1.5)
F 1 (0.7) 0 0 0 0 0

a N/A: Class not taught pre-team-based learning.
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a constant state of “firsts” and may have had difficulty
keeping their minds open to the educational value of
change. The advance preparation was a shift in student
thinking. Students complained that they did not have as
much time to study for other courses. Faculty members
from other courses remarked that they felt TBL courses
pushed students to study less for their courses and this
concern is one of the reasons DUCPHS faculty mem-
bers have not adopted TBL across the curriculum. Stu-
dent emotions ran high the first year in particular, and
written student comments on course evaluations were
extensive and mainly negative. These negative percep-
tions motivated course faculty members to spend more
time orienting students to the rationale and mechanics
of TBL during the course and to provide more extensive
guidance in the course syllabus, but also in other areas,
such as by working with student organizations in the
semester prior to TBL.

The first time the TBL class was offered, an existing
traditional-style classroom did not easily support group
work and could have contributed to some of the negative
feedback on TBL initially. Although major physical im-
provements were subsequently made to the classroom to
accommodate TBL, further improvements are needed to
optimize team interaction. Past use of detailed Power-
Point slides had to be avoided with the TBL format. For
faculty experts with previous experience using extensive
slide sets in lecture, reduction to 1 to 3 slides per applica-
tion exercise question was challenging. Course faculty
members have agreed to follow mutually established
guidelines going forward, with the understanding that
flexibility will ensure students receive the necessary
training for success upon graduation.

CONCLUSION
Faculty members of a team-taught pharmacothera-

peutics course successfully transitioned to a TBL peda-
gogy that increased student accountability, reinforced the
value of teamwork, enhanced professional development,
and optimized faculty workload. Students’ evaluations of
the course using the IDEACenter’s rating system showed
improved student progress with TBL, while aggregate
teacher ratings remained stable. Team performance on
gRATs exceeded individual performance on iRATs, and
overall course grades remained stablewith TBL. Changes
in faculty member approaches to instruction with TBL
were viewed positively by students and enhanced learn-
ing in the course.

REFERENCES
1. Ladden MD, Bodenheimer T, Fishman NW, et al. The emerging

primary care workforce: Preliminary observations from The Primary

Care Team: Learning From Effective Ambulatory Practices project.
Acad Med. 2013;88(12):1830-1834.
2. Nielsen M, Olayiwola N, Grundy P, Grumbach K. The Patient-
Centered Medical Home’s Impact on Cost & Quality: An Annual

Update of the Evidence, 2012-2013. Patient Centered Primary Care
Collaborative. 2014. http://www.pcpcc.org/resource/medical-homes-
impact-cost-quality. Accessed February 20, 2014.
3. Zarowitz BJ, Miller WA, Helling DK, et al. Optimal medication
therapy prescribing and management: Meeting patients’ needs in

an evolving health care system. Pharmacotherapy. 2010;30(11):
350e-359e.
4. Institute of Medicine, Committee on Health Professions Education
Summit. Health Professions Education: A Bridge to Quality.
Washington, DC: National Academies Press, 2003.
5. Accreditation Council for Pharmacy Education. Accreditation
standards and guidelines for the professional program in pharmacy
leading to the doctor of pharmacy degree. Guidelines Version 2.0.
Chicago, Illinois. https://www.acpe-accredit.org/standards/default.
asp. Accessed June 3, 2014.
6. Allen RE, Copeland J, Franks AS, et al. Team-based learning in
US colleges and schools of pharmacy. Am J Pharm Educ. 2013;77(6):
Article 115.
7. Beatty SJ, Kelley KA, Metzger AH, et al. Team-based learning in

therapeutics workshop sessions. Am J Pharm Educ. 2009;73(6):
Article 100.
8. Conway SE, Johnson JL, Ripley TL. Integration of team-based
learning strategies into a cardiovascular module. Am J Pharm Educ.
2010;74(2):Article 35.
9. Franks AS. Enhancing team-based active learning through hands-
on experience with nicotine replacement therapy. Am J Pharm Educ.
2013;77(6):Article 128.
10. Grady SE. Teachers Topics: Team-based learning in

pharmacotherapeutics. Am J Pharm Educ. 2011;75(7):Article 136.
11. Letassy NA, Fugate SE, Medina MS, et al. Using team-based
learning in an endocrine module taught across two campuses. Am
J Pharm Educ. 2008;72(5):Article 103.
12. Persky AM, Pollack GM. A modified team-based learning
physiology course. Am J Pharm Educ. 2011;75(10): Article 204.
13. Persky AM. The impact of team-based learning on a foundational
pharmacokinetics course. Am J Pharm Educ. 2012;76(2):Article 31.
14. Zingone MM, Franks AS, Guirguis AB, et al. Comparing team-
based and mixed active-learning methods in an ambulatory care
elective course. Am J Pharm Educ. 2010;74(9):Article 160.
15. Kolluru S, Roesch DM, de la Fuente AA. A multi-instructor
team-based, active-learning exercise to integrate basic and clinical

science content. Am J Pharm Educ. 2012;76(2):Article 33.
16. Bleske BE, Remington TL, Wells TD, et al. Team-based learning
to improve learning outcomes in a therapeutics course sequence. Am
J Pharm Educ. 2014;78(1):Article 13.
17. Michaelsen LK, Parmalee DX, McMahon LL, eds. Team-Based

Learning for Health Professions Education. A Guide to Using Small
Groups for Improving Learning. Sterling, VA: Stylus Publishing
LLC; 2008.
18. Ofstad W, Brunner LJ. Reviews: Team-based learning in
pharmacy education. Am J Pharm Educ. 2013;77(4):Article 70.
19. Farland MZ, Sicat BL, Franks AS, et al. Best practices for
implementing team-based learning in pharmacy education. Am
J Pharm Educ. 2013;77(8):Article 177.
20. Searle NS, Haidet P, Kelly PA, et al. Team learning in medical

education: Initial experiences at ten institutions. Acad Med. 2003
(Oct. Suppl.);78(10):S55-S58.

American Journal of Pharmaceutical Education 2014; 78 (7) Article 142.

8

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

4 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


21. Thompson BM, Schneider VF, Haidet P, et al. Team-based
learning at ten medical schools: Two years later. Med Educ. 2007;
41(3):250-257.
22. Koles P, Nelson S, Stolfi A et al. Active learning in a Year 2
pathology curriculum. Med Educ. 2005;39(10):1045-55.
23. Clark MC, Nguyen HT, Bray C, et al. Team-based learning in an
undergraduate nursing course. J Nurs Educ. 2008;47(3):111-117.
24. Parmalee DX, DeStephen D, Borges NJ. Medical students’
attitudes about team-based learning in a pre-clinical curriculum.Med
Educ Online. 2009;14(1):1-7.
25. Koles PG, Stolfi A, Borges NJ, et al. The impact of team-based
learning on medical students academic performance. Academic Med.
2010;85(11)1739-1745.
26. Bahramifarid N, Sutherland S, Jalali A. Investigating the
applications of team-based learning in medical education. Educ Med
J. 2012;4(2):e7-e12.

27. Fatmi M, Hartling L, Hillier T et al. The effectiveness of team-
based learning on learning outcomes in health professions
education: BEME Guide No. 30. Med Teach. 2013;35(12):e1608-
e-1624.
28. Cheng CY, Liou SR, Tsai HM, et al. The effects of team-based
learning on learning behaviors in the maternal-child nursing course.
Nurse Educ Today. 2014;34(1):25-30.
29. Hartling L, Spooner C, Josvold LT, Oswald A. Problem-based
learning in pre-clinical medical education: 22 years of outcome
research. Medical Teach. 2010;32(1):28-35.
30. The IDEA Center. http://www.theideacenter.org. Accessed
November 1, 2013.
31. iPeer. http://ipeer.ctlt.ubc.ca/. Accessed November 5, 2013.
32. Medina MS, Plaza CM, Stowe CD, et al. Center for the
Advancement of Pharmacy Education 2013 Educational Outcomes.
Am J Pharm Educ. 2013;77(8):Article 162.

American Journal of Pharmaceutical Education 2014; 78 (7) Article 142.

9

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

4 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org

