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Objective. To determine the indicators of quality for application activities in pharmacy team-based
learning (TBL).
Methods. A modified Delphi process was conducted with pharmacy TBL experts. Twenty-three
experts met the inclusion criteria, including having at least four years of TBL experience, designing
at least eight TBL sessions, training others to use TBL, and authoring a peer-reviewed TBL pharmacy
paper. In round 1, panelists responded to five open-ended questions about their successful TBL
applications activities, including satisfaction with the activity and methods for creating positive student
outcomes. In round 2, panelists indicated their level of agreement with the round 1 quality indicators
using a four-point Likert rating. Consensus was set at 80% strongly agree/agree. In an open comment
period, panelists provided suggestions to help expand the indicator descriptions. Indicators were
verified based on TBL and the education literature.
Results. Twenty panelists (87% of those eligible) responded in round 1 and 17 (85% participation) in
round 2. Sixteen quality indicators were identified in round 1, with 14 achieving consensus in round 2.
“Uses authentic pharmacy challenges or situations” (88% strongly agree/agree) and “incorporates or
provides effective feedback to groups” (88% strongly agree/agree) met consensus. However, “has
multiple right answers” (76% strongly agree/agree) and “incorporates elements from school specific
emphases (eg, faith, underserved)” (53% strongly agree/agree) did not reach consensus.
Conclusions. These indicators can assist faculty members in designing application activities to provide
high-quality TBL exercises that promote deep thinking and engaged classroom discussion. The in-
dicators could also guide faculty development and quality improvement efforts, such as peer review of
application activities.
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INTRODUCTION
Team-based learning (TBL) is intended to flip the

classroom, freeing up class time for application activities
in which students work in teams to solve the kinds of
problems theywill face in the future.1 However, the design
of application activities has not been a strong focus in
pharmacy’s TBL literature. The use of TBL inUS colleges
and schools of pharmacy has been described, including
factors affecting implementation2 and perceptions of fac-

ulty members on educational outcomes.2,3 Pharmacy TBL
studies have focused on student knowledge attainment and
progression,4-12 student perceptions,10,13-17 professional-
ism,18,19 teamwork skills,4,18-20 student performance on
individual readiness assurance tests (iRATs) and team
readiness assurance tests (tRATs),21-23 student engage-
ment and critical-thinking abilities,24 individual variability
in learning,25 and use of feedback on TBL exercises and
activities.26

A primary goal in TBL is to move beyond content
coverage and ensure that students have the opportunity to
practice using course concepts to solve the kinds of prob-
lems theywill likely face in the future.1 One of the biggest
difficulties for TBL instructors is creating effective group
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assignments that promote deep thinking and engaged,
content-focused discussion.3,27,28 In health professions
education, instructors should use authentic problems that
require students to make decisions like those encountered
in the clinical arena.29 Understandably, some application
activitiesmeetwithmore success than others.High-quality
application activities are not easily constructed and often
require repeated rounds of revision to achieve optimal
learning outcomes.

In providing guidance for creating effective applica-
tion activities, Michaelsen and Sweet describe four prin-
ciples called the “4S rules”: significant problem, specific
choice, same problem, and simultaneous report.1 While
this guidance focuses on the intent of application activi-
ties and elements of their structure and execution, instruc-
tors still face many decisions in the design of application
activities. To optimize class time, more information is
needed on the indicators of quality application activities.
What makes a high-quality application activity that re-
sults in the learning outcomes we expect to achieve? Iso-
lating and describing quality indicators is a logical step
forward in improving this important component of TBL.
To that end, the objective of this study was to determine
the quality indicators for TBL application activities in
pharmacy education. Once quality indicators are identi-
fied, interventions that aim to increase quality, such as
training programs, checklists, and peer review, can be
better examined to determine their effectiveness.

METHODS
This study used a two-round modified Delphi pro-

cess to garner opinions from pharmacy TBL experts to
determine the quality indicators of TBL application ac-
tivities in pharmacy education. The Delphi process is a
methodological technique that requests and refines the
collective thoughts and opinions of a panel of experts.30

Data are collected from participants and, through subse-
quent rounds, are summarized and presented back to them
to obtain feedback and measure their level of agreement.
The overarching goal is reaching a consensus on the topic
being studied.31 Specifically, in pharmacy education the
process has been used for creating consensus on guiding
principles32 and competencies33 for student leadership
development, developing consensus on competencies
for professional advocacy,34 investigating students’ per-
ceptions of professional engagement,35 defining bullying
behaviors in clinical training of pharmacy students,36 cre-
ating consensus on criteria to assess communication skills
of pharmacy students,37 and defining the roles and edu-
cation of veterinary pharmacists and veterinary pharmacy
specialists.38 In examining quality, the Delphi technique
has been used to select quality indicators in healthcare,39

develop quality criteria for patient decision support tech-
nologies,40 and create quality indicators for general prac-
tice management.41

Experts have argued that the success of a Delphi
study is determined by the expertise of the panel chosen.42

Recommended criteria for expert panel selection include
competency within the specialized area43 and credibil-
ity.42 To identify potential expert panelists for this study,
a search of the pharmacy TBL peer-reviewed literature
was conducted. Four specific journals were consulted and
searched, including the American Journal of Pharmaceu-
tical Education, Currents in Pharmacy Teaching and
Learning, Innovations in Pharmacy, and Pharmacy Edu-
cation, using each of the following key search terms in-
dividually and combined: team-based learning, team
based learning (no hyphen), classroom, and education.
All authors associated with the identified articles were
emailed an online screening survey asking about their
expertise and background in TBL. The responses to the
screening survey were reviewed by members of the re-
search team, and participants were selected to serve as the
panel experts based on the following inclusion criteria:
authorship of a peer-reviewed TBL pharmacy paper, at
least four years of personal experience using TBL, teach-
ing at least eight hours per year in the classroom, design-
ing at least eight TBL sessions, and experience in training
others to use TBL.

Agreement has not been established within the liter-
ature regarding the optimal number of experts needed for
a Delphi study.30,43,44 For a homogenous group, 10 to 15
panelists has been suggested as a sufficient number.45

Generally, a panel is composed of under 50 people.46

Considering the pool of available experts, a panel size
of 20 was deemed appropriate for this study. Selected
experts were invited via email to participate in the Delphi
process.

In round 1, panelists were given a definition of ap-
plication activities based on TBL literature and research
team expertise. Application activities were defined as fo-
cused, in-class, team exercises, assignments, or tasks
aimed at developing higher-level thinking skills in com-
plex situations. In round 1, panelists were asked five
open-ended questions about their most successful TBL
application activities, includingmethods for creating pos-
itive student outcomes, satisfactionwith and quality of the
activity, and characteristics of strong activities. Panelist
responses were reviewed and quality indicator statements
were generated from themes in the panelists’ comments.
Panelists made additional comments focused on the facil-
itation and outcomes of the application activities (vs de-
sign of application activities). For example, panelists
commented on the importance of “keeping the emphasis
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on student-led discussion” after the teamchoices had been
revealed. Comments focused on facilitation or outcomes
were not studied further in subsequent rounds.

In round 2, a report from round 1 was returned to the
panel containing the quality indicator statements (eg, the
activity uses authentic pharmacy challenges or situations)
and quotes from panelists that were used to create the
summary statements (eg, “cases reflected important, prac-
tical scenarios that pharmacists commonly face” and
“cases were authentic, meaning the students could see
themselves doing the case in real life”). Panelists were
asked to indicate their level of agreement with each of the
quality indicator statements using a four-point Likert rat-
ing system (ie, strongly disagree, disagree, agree, and
strongly agree). In addition to rating the quality indicator
statements, panelists were specifically asked to comment,
particularly where they disagreed with an indicator, to aid
in refining the statements. In Delphi studies, there are a
variety of recommendations on consensus levels42; how-
ever, no definitive guidelines are available.30,42 Consen-
sus on agreement has generally been no lower than 55%
and potentially up to 100%.42 Prior to initiating round 2,
consensus was defined as 80% of panelists agreeing or
strongly agreeing on the quality indicators in TBL appli-
cation activities.

A comment period can provide additional context
and background on the panelists’ perspectives. The qual-
ity indicator statements from round 2 were sent to the
panel with the instructions: “If desired, please feel free
to comment on this indicator. The comments will help
with the descriptors/additional detail that accompany
each indicator during reporting.” To give additional di-
rection in understanding each indicator, descriptors were
created cooperatively by two investigators using direct
quotes and consolidating common phrases from the pan-
elists’ comments in round 2 and the comment period. The
descriptors were then reviewed by a third investigator
after consulting original response data and approved by
consensus among the three investigators. After approving
the descriptors, the indicator statements were categorized
by the authors into four groupings: structure; content; de-
sign and intent; learning actions and results.

For all rounds and the comment period, the web-
based survey program Qualtrics (Qualtrics Labs Inc.,
Provo, UT) was used to collect panelist responses and
comments. Both the University of Minnesota and Regis
University Institutional Review Boards determined the
study did not meet the regulatory definition of human
subjects’ research.

As a means of verifying the results of the panelists’
work following completion of the Delphi process, the list
of quality indicators was reviewed by two TBL practi-

tioners and two faculty members trained and specializing
in pharmacy education. Connections between the indica-
tors and available TBL literature were identified by the
TBL practitioners, along with applicable literature to aid
in using the findings. Likewise, connections between the
indicators and general educational concepts, theories, or
philosophies were identified by the education specialists,
along with applicable literature to aid in use.

RESULTS
One hundred three leads and coauthors were asked to

complete an online screening survey regarding their ex-
pertise and background in TBL. Fifty-one authors’ re-
sponses were reviewed by the research team using the
inclusion criteria. Twenty-three participants met the cri-
teria to serve as expert panelists for the study. In round 1,
20 panelists (ie, 87% of those eligible) responded, and
their responseswere used to generate the quality indicator
statements. In round 2, 17 panelists (85% participation)
indicated their level of agreement with the quality indi-
cators. In an open, optional comment period, 15 (75%) of
the 17 panelists provided suggestions to help expand the
descriptors used in the indicators.

Sixteen quality indicator statements were generated
from thepanelists’ responses in round1.Of these, the panel
approved 14 statements by the predefined 80% consensus
in round 2 (see Table 1 and Table 2). The two indicator
statements that did not meet consensus were “the activity
has multiple right answers” (76% agreement) and “the
activity incorporates elements from school-specific em-
phases (eg, faith, underserved)” (53% agreement). Ten of
the indicators aligned with three general categories related
to a constructivist approach: authentic learning, alignment
of content with course objectives, and depth of thinking
(Table 3).

DISCUSSION
The verification process identified several points of

alignment between the indicators and contemporary
higher-education thinking and approaches. Constructiv-
ism suggests the active involvement of the student is an
essential component of the teaching/learning process. In-
dicator 14, “requires involvement/engagement of all stu-
dents on the team,” speaks directly to this need for
involvement. In constructivist theory, each student brings
to the classroom a unique set of past experiences, assump-
tions, skills, and knowledge, and uses these to make
meaning from the new information they are exposed to
in the course.47When students are encouraged to use prior
knowledge and experience as part of the learning process,
they are likely to experience positive outcomes, in-
cluding retention of information, motivation, persistence,
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creativity, and overall understanding of the course mate-
rial.48-50 Kang and colleagues have encouraged the incor-
poration of constructivism in pharmacy education.51

An authentic learning environment is one in which
students are presented with problems or cases that closely
mirror a real-world environment.52 The characteristics of
an authentic learning activity include: real-world rele-
vance, high level of complexity, opportunities to collab-
orate and reflect with peers, and an outcome that includes
a finished product as a part of the assessment (as opposed
to an examination being the only assessment of learn-
ing).53 In a health professions program, students may find
the content more accessible if the learning mirrors what
theymight see in future practice. This engagement causes

deeper levels of understanding, critical thinking, and mo-
tivation to learn more.54 Perhaps most importantly, an
authentic environment is an active-learning space in
which students are encouraged to contribute, as opposed
to a passive environment in which memorization of in-
formation is the primary focus.

The theoretical basis for the alignment of objectives,
activities, and assessments is described in the work of
Wiggins and McTighe, who championed the “backward
design” approach to course and curriculum design.55 This
approach suggests courses and curricula should be con-
structed by first clearly identifying the precise learning
objectives. The next step is to identify appropriate assess-
ments that would ensure students have achieved the

Table 1. Structure and Content Quality Indicators of Application Activities for Team-Based Learning Identified by Expert Panelists
Who Participated in a Delphi Study

Indicatorsa
Panelist Level of
Agreement (%)b

Structure-related Indicators
Indicator 1: Is clear and includes proper preparation 100
Has a clear set of instructions that let students know what is being asked of them;
Requires adequate student preparation with the use of succinct background materials;
Has been properly focused by faculty to allow for efficient delivery.

Indicator 2: Has a feasible time-frame for completion 100
Can be completed within a time-frame that allows for teams to deliberate
without feeling rushed and for faculty to lead a rich discussion;
Can be managed by faculty to avoid delays that can cause student
frustration or disengagement.

Indicator 3: Follows the published rules on question-writing and TBL “4S” activities 82
Employs evidence-based design and best-practice methods to achieve
consistent outcomes;
Allows for innovative or creative design while remaining consistent with the
defined framework of TBL components as described by Michaelsen.

Indicator 4: Is at an appropriate level of challenge/complexity 100
Challenges students to extend their current level of understanding without
exceeding a realistic level of preparation.

Indicator 5: Incorporates or provides effective feedback to groups 88
Uses teaching strategies and/or technology to help the group understand its
performance on the learning task.

Content-related Indicators
Indicator 6: Uses authentic pharmacy challenges or situations 88
Allows students to relate classroom problem-solving to important, practical,
real-life scenarios that a pharmacist is likely to face.

Indicator 7: Requires relevant pharmacy tasks 82
Asks students to do one or more things that pharmacists do (eg, make a
therapeutic recommendation, interpret a drug study, consult
formularies or side effect profiles).

Indicator 8: Requires multiple areas of knowledge or skill 100
Encourages students to pull together concepts from distinct pharmacy
disciplines to solve multifaceted problems.

a Descriptors, when provided, are intended to elaborate on the indicator. The descriptors were derived from panelist comments and have been
modified for readability by the authors. They were not vetted or voted upon by the panelists
b Consensus for agreement was set at 80% prospectively

American Journal of Pharmaceutical Education 2019; 83 (9) Article 7109.

1923

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

9 
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


learning objectives. Only then are learning activities de-
veloped that help students pass assessments. This approach
has beengenerally accepted in higher educationas themost
robust and soundmethod to usewhen designing a course or
curriculum. In addition, pharmacy educators have advo-
cated for reviewing the alignment of course objectiveswith
assessments and learning activities in order to improve
assessment content validity and consistency, which im-
proves the overall outcomes of the course.56,57

Rather than assignments that simply expose learners
to new information, Michaelsen argues for assignments
that encourage depth of thinking and require active in-
volvement in higher-level cognitive skills.58 He states
that using higher-level thinking and problem solving is
the key to promoting both greater depth of understanding
and retention. In addition, he cites a number of studies that
demonstrate improved long-term educational impact of
group work, when these types of assignments are used.58

However, these forms of thinking may be difficult to pre-
cisely articulate because they can be quite wide-ranging
and nuanced. For the purposes of this paper, it is appro-
priate to suggest that “deep thinking” can include both
critical thinking and higher-order or complex thinking.

Bloom’s Taxonomy outlines a hierarchical structure
of thinking where, as students continue to expand their
knowledge in a subject, they are able to apply, analyze,
and evaluate information related to that subject.59 Many
have suggested that the ability to critically consider all the
available information (ie, analyze, evaluate) and apply it to
a problem is among the most valuable skills a student can
acquire.60 This is certainly true in pharmacy education, in
which critical thinking is among themost valuable demon-
strable skills for recent graduates.61 With critical thinking
as foundational, Peeters and colleagues describe higher-
order, complex thinking as involving problem-solving,
clinical reasoning, and moral reasoning.62 In pharmacy,
this thinking is reflected in the ability to develop and apply
sound ethical and clinical judgments.63

The verification process identified several connec-
tions between the indicators defined by the expert panel
and the literature on TBL practice, providing evidence of
consistency between the findings and the literature. A key
component of successfulTBL is that students come to class
having prepared to applywhat they have learned (indicator
1).29When compared to traditional lecture, TBL increases
the number of students prepared for class.2 Proper student

Table 2. Design and Intent, Learning Actions, and Results Quality Indicators of Application Activities for Team-Based Learning as
Identified by Expert Panelists Who Participated in a Delphi Study

Indicatorsa Panelist Level of Agreement (%)b

Design and Intent-related Indicators
Indicator 9: Achieves or aligns with specific course outcomes/objectives 100
Is clearly designed to meet one or more-unit learning objectives.

Indicator 10: Reinforces and applies existing knowledge from current or
previous courses

92

Helps students to realize connections between the basic, foundational
knowledge and its application to new problems;
Helps students realize the relevance to previously learned topics and
disciplines, whether or not the curriculum is formally integrated.

Indicator 11: Provides appropriate preparation for future assessment 94
Aligns with related content and concepts that will be assessed in
summative examinations.

Learning Actions and Results-Related Indicators
Indicator 12: Develops higher-level thinking/abilities 100
Requires students to analyze, evaluate, or create within the cognitive
domain, while negotiating interpersonal domain challenges within the
team.

Indicator 13: Encourages rich/deep discussion among students 100
Stimulates additional questions with plausible alternative positions to
draw out subjective areas in complex problem solving.

Indicator 14: Requires involvement/engagement of all students on team 100
Encourages students to work together to solve the problem and teach
each other until everyone in the group understands.

a Descriptors, when provided, are intended to elaborate on the indicator. The descriptors were derived from panelist comments and have been
modified for readability by the authors. They were not vetted or voted upon by the panelists
b Consensus for agreement was set at 80%, prospectively
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preparation has been shown to improve student participa-
tion in class and significantly improve test scores, regardless
of student ability.8,64 Literature indicates that well-prepared
application activities promotemore intense discussion among
teammembers (consistentwith indicator 13), thereby enhanc-
ing team cohesiveness.27,28

The panel also agreed that quality applications
should be of a difficulty level that is challenging (indica-
tor 4), but that can be completed in a feasible timeframe
(indicator 2). Although there is no specific length of time
an application activity may take, Michaelsen and col-
leagues indicate the goal should be to promote a high level
of engagement among team members, and create a high
enough level of energy so that students are willing to take
time to have meaningful team discussions and defend
their answers as discussed.65

The panelists agreed that the activity should follow
the published rules on TBL “4S” activities (ie, significant
problem, specific choice, same problem, and simulta-
neous report) (indicator 3) for the creation and implemen-
tation of application activities.28,29,65 Team-based
learning advocates assert that these attributes will result
in student accountability and will generate discussion
within and among teams.66 Haidet and colleagues recog-
nize the “4S” characteristics as a core element of TBL and
state that these characteristics “foster individual and team
motivation, a common frame of reference, critical think-
ing and conceptual depth, and energy during whole-class
discussions.”67 In an article proposing TBL best practices
in pharmacy education, Farland and colleagues suggest

that application activities be practice-based (indicators 6
and 7) and focused on overarching concepts that are sig-
nificant and potentially integrative between or within
courses (indicator 10).68

Although few comments were provided for indicator
5, the panel agreed that quality application activities “in-
corporate or provide effective feedback to groups.” The
educational research literature has documented that feed-
back is essential to content learning and retention.69 There
are many points in the TBL process where feedback is
inherent or can be incorporated. For instance, the readiness
assurance process provides feedback to individuals and
teams on their level of preparation. Students may receive
feedback from team members rating their professional-
ism70 or from instructors attempting to support team lead-
ership.71,72 However, the feedback generated as part of the
application process is also important to learning. Students
receive feedback from peers during and after application
activities when teams simultaneously report an answer (ie,
task feedback) and discuss the analysis that led to their
decision (ie, process feedback). Medina and colleagues
examined the use of a problem-solving rubric to provide
verbal and/or written feedback on a group’s ability to pri-
oritize, organize, and defend the best and alternative op-
tions in TBL.26 In discussing TBL facilitation, Gullo and
colleagues suggest that facilitators provide adequate time
for closure, commenting on difficult concepts and empha-
sizing take-home points, as well as highlighting student
comments that corrected an inaccuracy or excelled in some
manner.73 More innovation in providing immediate or

Table 3. Alignment of Indicators Contributed by Team-based Learning Experts With Higher Education Concepts

Educational Concept
Indicator

Statements, No. Indicators Connected to the Concept

Authenticity in learning 2 Uses authentic pharmacy challenges
or situations (Indicator 6)

Requires relevant pharmacy
tasks (Indicator 7)

Aligning objectives, activities
and assessments

3 Is clear and includes proper
preparation (Indicator 1)

Achieves or aligns with specific course
outcomes/objectives (Indicator 9)

Provides appropriate preparation for
future assessment (Indicator 11)

Encouraging depth of
thinking

5 Is at an appropriate level of
challenge/complexity (Indicator 4)

Requires multiple areas of
knowledge or skill (Indicator 8)

Reinforces and applies existing knowledge from
current or previous courses (Indicator 10)

Develops higher-level thinking/abilities (Indicator 12)
Encourages rich/deep discussion among students (Indicator 13)
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post-class feedback on applications is needed, in addition
to investigation of effects.

Some panelists disagreed with the “specific choice”
aspect of the “4S” rules (indicator 3). Comments sup-
ported the use of open-ended questions to: promote crit-
ical thinking, show the richness of clinical decision
making and move students to higher levels of Bloom’s
taxonomy. The TBL literature strongly advocates for ap-
plication activities that force a specific choice to create
“constructive controversy” between teams.74 However,
specific choice questions do not necessarily need to be
written in a multiple-choice format, as several alternative
methods have been described (eg, ranking, sorting, se-
quencing, matching).75 According to Roberson and Fran-
chini, limiting the options from which teams can choose
gives the instructor the prerogative to guide the class dis-
cussion so that “feedback on the task can be directed at
specific, anticipated discoveries and realizations” that are
most beneficial to the learning process.75 Panelists com-
mented in round 2 and during the open comment period
that adherence to the “4S” rules should not discourage
innovation or impede creative approaches to application
activities that remain consistent with the principles of
TBL1 described by Michaelsen and colleagues.

The panel’s consensus on indicator statements 6 and
7 is also consistent with and expands upon the “4S” rule of
providing students with a “significant problem.” In phar-
macy, a significant problem includes both an authentic
pharmacy challenge (ie, an important, practical, real-life
scenario that a pharmacist is likely to face, such as a
question on rounds) and relevant pharmacist tasks (ie,
one or more things that pharmacists do, such as interpret-
ing a drug study’s relevance for a particular patient). De-
signing application activities with relatable contextual
details (indicator 6) that highlight and exercise pertinent
pharmacist duties/tasks/responsibilities (indicator 7) that
are also perceived as germane by students is challenging.
During the design process for application activities, in-
structors may find it helpful to consult additional faculty
members and/or pharmacists to identify and hone rich and
engaging challenges and meaningful, relevant tasks.

The indicator, “The activity has multiple right an-
swers,” achieved 76% agreement but narrowly missed
consensus. Comments around this potential indicator of
quality involved correct answers vs best answers and the
plausibility of distractors. Panelists suggested that an ac-
tivitywithmultiple viable answers ismore consistentwith
real-life problem-solving and is more likely to encourage
rich discussion. Such an activitymay also help students to
realize that there might not always be one “right” answer
and that there may be multiple ways to approach a prob-
lem. However, activities designed with a single best an-

swer are supported by literature on specific-choice inTBL
because they compel the group to defend their position
against other groups that have made comparable deci-
sions.1 Other comments focused on the point that there
is “learning value” in pursuing a best answer. Continued
dialogue in this area is needed to help isolate any potential
indicators and to understand the insights that may be
gleaned from divergent opinions. Both approaches may
havemerit, assuming that both could be implemented in a
way that addressed a particular learning need/goal and led
to quality discussion of complexities or nuances.

In round 1, some panelists discussed the integration of
specific faith-based or social justice objectives into TBL
applications. However, in round 2, only 53% agreed that it
is important to “incorporate elements from school-specific
emphases (eg, faith, underserved).” Comments suggested
that coverage of mission or specialized outcomes is desir-
able but may not be required in all application activities.
Certainly, mandating that every application activity incor-
poratemission elementswould be limiting. However, TBL
applications might be an opportunity to help a school’s
mission “come alive” for students, demonstrating the
school’s commitment to its mission and providing oppor-
tunities to discuss the real-world complexities of living out
those mission elements.

The results of this study might be further elaborated
upon by investigation with student stakeholders. Students
may have additional insights into the indicators of quality
application activities from their perspective. In addition,
because of the limited number of rounds, it is unclear
whether items without consensus simply required more
discussion and refinement orwhether those indicatorswere,
in fact, not strong indicators of quality. Given the asynchro-
nous nature of the investigation, clarification could not be
madewith the panelists on the intent of the indicators, when
questions arose. In particular, comments from later rounds
suggested that some panelists were interpreting “indicator”
as required (ie, must always be present). However, the in-
tent was simply to emphasize that the item’s presence was
likely to support (indicate) success. Clarifying this issue
may have generated additional indicators for consideration
in the design of application activities, allowing all panelists
to brainstorm possibilities outside of the constraints of
“those things required.” Future research can use these in-
dicators to examine the quality of application activities,
including the effects of training, checklists, and peer review
on the quality of the application activities developed.

CONCLUSION
Fourteen quality indicator statements for application

activities were identified by consensus among TBL ex-
perts. The indicators aligned well with TBL principles
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and higher education concepts. Pharmacy TBL experts
identified quality indicators related to application activi-
ties, structure, content, design and intent, and learning
actions and results. The indicators can assist pharmacy
faculty members in creating, implementing, and improv-
ing application activities to provide high quality TBL
exercises that promote deep thinking and generate en-
gaged classroom discussion. The indicators could also
be used to inform faculty development and quality im-
provement efforts.
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C. Should we choose between problem-based learning and team-

based learning? No, combine the best of both worlds! Med Teach.

2015;37(4):354-359.
67. Haidet P, Levine RE, Parmelee DX, et al. Guidelines for

reporting team-based learning activities in the medical and health

sciences education literature. Acad Med. 2012;87:292-299.
68. Farland MZ, Sicat BL, Franks AS, Pater KS, Medina MS, Persky

AM. Best practices for implementing team-based learning in

pharmacy education. Am J Pharm Educ. 2013;77(8):Article 177.
69. Hattie J, Timperley H. The power of feedback. Rev Educ Res.

2007;77(1):81-112.
70. Emke AR, Cheng S, Dufault C, et al. Developing professionalism

via multisource feedback in team-based learning. Teach Learn Med.

2015;27(4):362-365.
71. Alizadeh M, Mirzazadeh A, Parmelee DX, et al. Leadership

identity development through reflection and feedback in team-based

learning medical student teams. Teach Learn Med. 2018;30(1):76-83.
72. Alizadeh M, Mirzazadeh A, Parmelee DX, et al. Uncover it,

students would learn leadership from team-based learning (TBL):

The effect of guided reflection and feedback. Med Teach.

2017;39(4):395-401.
73. Gullo C, Ha TC, Cook S. Twelve tips for facilitating team-based

learning. Med Teach. 2015;37(9):819-824.
74. Haidet P, Levine RE, Parmelee DX, et al. Guidelines for

reporting team-based learning activities in the medical and health

sciences education literature. Acad Med. 2012;87(3):292-299.
75. Roberson B, Franchini B. Effective task design for the TBL

classroom. J Excell Coll Teach. 2014;25(3&4):275-302.

American Journal of Pharmaceutical Education 2019; 83 (9) Article 7109.

1928

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

9 
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

