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Objective. To define quality and associated metrics related to Doctor of Pharmacy degree programs.
Methods. A three round Delphi process and online survey tool were employed to constitute and query
an expert panel of randomly selected pharmacy deans representing a proportional share of public and
private schools. Participants were asked about measures used to evaluate the quality of their schools;
agreement was assessed for each quality category and metric identified; rankings were reported in order
of importance.
Results. Deans from 15 public pharmacy schools and 17 private pharmacy schools agreed to partic-
ipate. Nine quality categories and 35 specific quality metrics were identified. Both public and private
school leaders identified and agreed on nine categories of quality measures, with “placement” ranked as
the most important measurement category.
Conclusion. Identifying categories and metrics to assess quality may provide a foundation from which
to compare quality across institutions.
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INTRODUCTION
Over the past three decades, expansion of the market

for institutions educating future pharmacists has been
well-documented.1-4 Large expansions in pharmacy edu-
cation after 2005 involving increased class sizes within
existing schools combined with an unprecedented growth
of new schools has more than doubled the number of
graduating pharmacists produced in the United States.1,5

Since the aforementioned expansion, some have ques-
tioned the overall caliber of education as well as the avail-
ability of qualified practice faculty members.3 This
growth in pharmacy education notably altered the land-
scape ofDoctor of Pharmacy (PharmD) degree programs,
as in many cases the attributes of new schools are sub-
stantially different when compared to older more estab-
lished institutions.4 Knapp and Knapp found that during
the expansion of new schools between 1996 and 2007,
new pharmacy schools were more likely to be private in-
stitutions and less likely to be associated with academic
health centers or have PhD enrollees.4

Bosso and colleagues suggested benchmarking as a
means for academic pharmacy departments to measure
quality and identify opportunities for improvement, but
they explained that benchmarking is most successful
when an accepted standard is available.6 Maine and
Vlasses evaluated mean first-time licensure pass rates
and graduate, faculty, and preceptor survey results from
2004 to 2010 and concluded that school expansion did
not reduce education quality.7 Currently, no definition or
consensus exists to measure and assess pharmacy school
quality. While a wide variety of subjective and objective
data points exist to measure various outcomes such as
licensure scores, grant funding, or peer rankings pro-
duced by the US News and World Report (USNWR),
the validity and/or usefulness of these measures is un-
known. This study utilizes a Delphi technique to ascer-
tain consensus from a group of pharmacy school deans in
order to determine potential measures of pharmacy
school quality.

METHODS
A Delphi process consisting of three rounds and an

online survey tool was conducted. Delphi methods were
originally developed by the RAND Corporation in the
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1950s to build consensus from a group of experts through
a series of questionnaires.8-10 Expert panelists represent-
ing current leaders in pharmacy schools were queried re-
garding the measures they use to evaluate the quality of
their school. This expert panel approach was taken to
increase content validity.9 Anonymity of the panelists
was maintained throughout all rounds in order to reduce
the effects of dominant individuals in the group-based
processes.10

In this study, deans of fully accredited colleges or
schools of pharmacy in 2015 were identified using the
American Association of Colleges of Pharmacy (AACP)
Pharmacy College Application Service (PharmCAS). To
achieve a fair representation of both public (48%) and
private (52%) institutions, respondents were separated
into two groups (ie, public and private institutions) and
were then randomly selected from each group until 14
public and 16 private school representatives agreed to
participate for a total panel of 30. Delphi panels typically
include fewer than 50 panelists with the majority of stud-
ies having 15-20 participants.10 A panel size of 30 was
targeted to include a representative pool of public and
private institutions. Invitations were sent via personal
email communication. Invited panelists were allowed
one week to respond before the process moved to the next
random subject. This study was reviewed by the Univer-
sity of Maryland, Baltimore Institutional Review Board
and considered exempt.

In the first round, panelists were provided with an
open-response template survey asking to provide their
opinions regarding appropriate measures of quality for
PharmD programs. Background and demographic infor-
mation was also collected during the first round including
years in academia, years as dean, and terminal degree.
These open-ended questions provided the panelists free-
dom of response in order to help identify all potential
items related to quality. After receiving first round survey
responses, two research team members independently
categorized each item and disagreements were discussed
with the full research team. Similar measurements iden-
tified in the responses were then grouped and all non-
identical statements were included within each category
for the second round questionnaire.11

In the second round, panelists were providedwith the
categories of quality measures from responses in round 1
and the specific statements in each category.11 Construct
validity was ensured by replicating previously described
techniques.9,11,12 Initially, panelists were asked to rate
their level of agreement using a 4-point Likert scale
(1-strongly disagree, 2-disagree, 3-agree, 4-strongly
agree) with each category generated from the first round.
Participants were also asked to comment on any areas of

disagreement with the categories as appropriate measures
of pharmacy school quality. Consensus level was defined
a priori as a minimum of 75% of respondents agreeing or
strongly agreeingwith a given category.While there are no
specific requirements defining consensus in aDelphi, study
methods vary from 51% to 100% agreement to reach con-
sensus.12 A consensus level of 75% was chosen for this
study to ensure that an item receiving 100% agreement
from one school type would still require agreement from
nearly half of the panelists from the other school type.

Panelists were then asked to rate relative levels of
agreement with each individual item as a measure of
quality, focusing on whether or not the panel thought
the item was appropriate to use. Second, the panelists
were asked to rate their level of agreement that each mea-
sure of quality fits within each category assignment using
the same 4-point Likert scale. A consensus level was de-
termined a priori as a minimum of 75% respondents
agreeing or strongly agreeing with each item and each
item category assignment.

Results of the second round were provided to panel-
ists at the beginning of the third round survey. In the third
round, panelists were asked to rank each category that
achieved consensus in the second round in terms of im-
portance of that item as a measure of pharmacy school
quality. Participants were also asked to rank individual
measurements within each category on importance for
measuring the particular category determined from round
2. Level of agreement with the ranking in round 3 was
measured using Kendall’s coefficient of concordance.13

For categories with only one measurement, the option
of “other” was provided to allow panelists to rank the
measurement.13

RESULTS
Round 1

Following recruitment, deans from 15 public phar-
macy schools and 17 private pharmacy schools initially
agreed to serve on the panel. Three deans who agreed to
participate were lost to follow-up, while six different
deans did not participate in all rounds of the process. In
round 1, responses were received from 12 (80%) and 14
(82%) deans of public and private schools, respectively.
There were no statistically significant differences be-
tween public and private school deans in terms of either
experience and/or terminal degree obtained (Table 1).
The open responses contained 73 potential qualitymetrics
for use in round 2, from which the study team identified
nine separate categorical areas that were associated as
measures of PharmD program quality (eg, operational,
placement, recruitment, scholarship, service, stakeholder
feedback, testing, student success, and curriculum).
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Round 2
Round 2 sought agreement with the categories and in-

dividual metrics identified from the previous round. Re-
sponses were received from 13 (87%) public school deans
and 14 (82%) private school deans. Based on this response
rate, 21 of the 27 respondents were required to agree or
strongly agree in order to achieve the 75% threshold that
was determined a priori. The panel agreed with all nine cat-
egories (Table 2) and 35 (48%) of the 73 metrics that were
mentioned in round 1. Therewere seven differentmetrics for
operational, four forplacement, three for recruitment, four for
scholarship, three for service, seven for stakeholder
feedback, two for testing, one for student success, and
four for curriculum.

Round 3
The nine categories and 35 metrics identified in

round 2 were sent to panelists for rankings and a response
of 13 (87%) public school deans and 12 (71%) private
school deans was obtained. Of the 25 responses, rankings

were not completed by two deans resulting in a final sam-
ple of 12 (80%) public school and 11 (65%) private school
deans. Panelists ranked both the categories and the indi-
vidual metrics within each category (Tables 3 and 4).
Weak agreement was reached in the order of categories,
with placement as the most important category for qual-
ity. “Individual measures of testing” and “student suc-
cess” reached the strongest levels of agreement (Table 4).

DISCUSSION
A simple search of the term “quality” in theAmerican

Journal of Pharmaceutical Education (AJPE) returns over
1,500 results. Broad use of the term may reflect stake-
holders’ recognition that the word represents a construct
the academy strives to achieve in all facets of pharmacy
education. Additionally, educators recognize quality or
quality improvement as an important theme across all stan-
dards by which pharmacy education is measured. The term
“quality” is a component of the Accreditation Council for
Pharmacy Education’s (ACPE) mission statement.14 De-
spite commonly referring to quality, the construct becomes
much less clear when a common definition or paradigm is
used or applied to colleges and schools of pharmacy.

In 2011, Ried proposed amodel for curricular quality
assessment and improvement built around the knowledge,
skills, and attitudes necessary to create a competent
practitioner.15 This model demonstrates how pharmacy
schools can incorporate continuous quality improve-
ment with a focus on achieving outcomes critical to
the mission of the organization. Similar to Ried’s model,
our study finds that deans utilize metrics such as licen-
sure examination pass rates, preceptor evaluations, em-
ployer feedback, and peer evaluations to assess quality
performance. However, we find that in addition to these
measures, deans also value indirect (non-curricular)

Table 1. Delphi Panel Characteristics by Public and Private
School

Public
N=12

Private
N=14

p
valuea

Years in
Academia (SD)

30.3 (8.9) 27.4 (9.5) .42

Years as Dean (SD) 7.0 (6.1) 6.6 (5.9) .87
Terminal Degree (%)

PharmD 7 (58) 8 (57) .95
PhD or Otherb 5 (42) 6 (43)

aStudent t-test for years in academia and as dean, X2 for terminal
degree
bOnly one dean was listed with a terminal degree other than PharmD
or PhD

Table 2. Categories of Quality Measures for PharmD Education and Panel Agreement

Category Description
Agreement

(%)a

Curriculum Items specific to the curriculum of the program. 93
Placement Metrics involving the placement of students following graduation. 93
Stakeholder

Feedback
Quantitative and qualitative feedback from students, faculty, staff, alumni and others
regarding the quality of the school of pharmacy.

93

Scholarship Metrics involving scholarly activity and extramural funding. 89
Student Success Student performance while enrolled in the school of pharmacy. 89
Testing Standardized testing conducted at various levels including tests required for a

pharmacist license.
89

Recruitment Metrics related to the recruitment of students, faculty, staff, and external partners 85
Operational Metrics pertaining to the basic function and

operations of a school of pharmacy.
81

Service Metrics related to service activities by students, faculty, staff, and alumni of the school. 81
aAgreement defined as a concurrence of 75% or more for the responses “agree” or “strongly agree.”
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assessments such as faculty and student participation in
scholarly activities.

Hall and colleagues implemented a continuous qual-
ity-improvement program by identifying five organiza-
tional goals or “pillars” to serve as the foundation from
which they would measure success at a pharmacy
school.16 The pillars (people, service, quality, growth,
and financial) created a framework for the team to set
1-year goals and establish “key performance indicators”
which could help measure college progress.16 Deans in
our study agreed that student satisfaction and placement
were important to assess quality, but our panel did not
identify faculty satisfaction or faculty attrition as met-
rics. This may have been implied as 85% of our panel
agreed that “recruitment” was an important category for
quality; however, evaluating faculty satisfaction and
turnover were never explicitly mentioned.

One area of controversy that is frequently discussed
in association with the measuring or benchmarking of
pharmacy schools involves the administrator survey and
subsequent ranking conducted byUSNWR.17,18 Our panel
identified this instrument and its associated output as
ameasurement of quality in round 1, but it was eliminated
during the next round with 22 (81%) deans dismissing the
survey as a metric (13 of which, strongly disagreed).
While a visit to any school of pharmacy recently voted
into the top tier of this survey would likely reveal that the
program uses that publication’s ranking as an indicator of
quality, an overwhelming majority of our panel rejected
this as a measure of quality for PharmD programs.

One significant finding from the Delphi process re-
lates to the importance of employment placement of grad-
uates and success of students in the program. These items
were ranked first and second out of nine categories. With
a focus on placement, one could reasonably extrapolate
the incentive for existing schools to promote a supply/
demand scenario that favors a pharmacist shortage in
the workforce. However, a pharmacist shortage enabling
a 100% placement rate would make it difficult to bench-
mark against other schools. If market conditions reduce

the percentages of graduates who successfully gain em-
ployment, the metric would becomemore useful for mea-
surement but harmful to new graduates with potentially
sizable student debt levels.

In terms of student success, during the open response
round our panelists identified several measures that related
to attrition, grades, satisfaction, or stress observed by stu-
dents in theprogram.However, the onlymetric that reached
agreement for inclusion was related to student stress or
satisfaction. Future research may be warranted to better
define student success in a school of pharmacy and how
it may be correlated to the quality of a PharmD program.

The demands and expectations for a dean may be
notably different given the type of institution, particularly
whether the school is publicly or privately owned.19

Knapp and Knapp evaluated the attributes of colleges
and schools of pharmacy in terms of “old” and “new with
grads” and determined that old schools were predomi-
nantly public with PhD enrollees while new schools were
more likely to be private with few PhD students.4 Robles
and colleagues determined that faculty at private institu-
tions considered significantly fewer publications as ac-
ceptable for advancement compared with public school
faculty.20 Understanding the variability of existing orga-
nizations, our study specifically recruited a ratio of deans
representing both public and private institutions and set
a high level of agreement to ensure that responses from
one type of institution would not completely override the
other. However, we did not stratify responses by institu-
tion type to reduce potential bias between rounds. Repli-
cating the current study in separate public and private
school expert panels could provide insight into perceived
or real differences in the way school type influences qual-
ity measures.

Future research into quantitativemethods to determine
results for each of the categories and metrics identified by
this expert panel would advance the usefulness of a quality
construct for pharmacy education. While we recognize the
importance of factors such as “student success” while en-
rolled in an individual program, assigning a quantitative
score to compare across institutionsmay be extremely chal-
lenging. However, if pharmacy leaders can agree on a set of
core quality measures, the Academy couldmake significant
advances in determining how program performance is
assessed.

Limitations
A central component of any Delphi technique in-

volves the appropriate selection of experts.21,22 While
deans of schools of pharmacy are undoubtedly responsi-
ble and accountable for leading pharmacy education, this
may not necessarily engender this group as experts on the

Table 3. Category Rankings and Level of Concordance

Rank Categories Mean Rank (SD) W*

1 Placement 3.8 (2.1) .22
2 Student Success 3.8 (2.2)
3 Testing 4.0 (2.8)
4 Curriculum 4.2 (2.6)
5 Stakeholder Feedback 4.6 (2.4)
6 Recruitment 5.2 (2.1)
7 Scholarship 5.3 (2.7)
8 Service 6.8 (1.6)
9 Operational 7.3 (2.4)
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construct of quality. However, the research methods
utilized here were a compromise between identifying
experts on quality measures and the inclusion of stake-
holders in leadershippositions acrossbothpublic andprivate
institutions with the ability to comment on different quality
metrics. We measured participant experience and other

individual characteristics rather than the characteristics
of the program represented. School-specific qualities
among the panel could influence panelists’ perspectives
which may be a future area of investigation.

Another source of bias within Delphi processes may
be revealed between rounds as the research team aggregates

Table 4. Ranking of Quality Metrics for Each Category with Level of Concordance

Rank Metrics Mean Rank (SD) W*

Operational
1 Accreditation Status 2.4 (2.2) .26
2 Student Support 2.7 (1.5)
3 Student-Faculty Ratio 3.8 (1.9)
4 Interprofessional Education 4.3 (1.3)
5 Facilities 4.4 (1.7)
6 Strategic Plan Assessment 5.0 (2.1)
7 Graduate & Residency Programs 5.4 (1.5)

Placement
1 Job Placement 1.5 (.9) .58
2 Residency Placement (Match Rate) 2.0 (.6)
3 Post-Graduate Placement 2.8 (.9)
4 Fellowship Placement 3.7 (.5)

Recruitment
1/2 Admissions Quality Data (PCAT/GPA/Interviews) 1.7 (.7) .36
1/2 Credentials/Qualifications of Faculty 1.7 (.7)
3 IPPE/APPE Site Acceptance by Preceptors 2.7 (.6)

Scholarship
1 Publications/Presentations 1.7 (.7) .28
2 Funding 2.3 (1.2)
3 Student Research at National Meetings 2.6 (1.0)
4 Poster/Capstone Quality 3.4 (.9)

Service
1 Commitment of Faculty to Students 1.5 (.6) .36
2 Leadership Positions in Organizations 1.9 (.8)
3 Professional Organization Data 2.7 (.6)

Stakeholder Feedback
1 Employer Feedback 3.0 (1.8) .17
2 Preceptor Evaluations of Students 3.1 (1.7)
3 AACP Surveys (alumni, preceptor, curriculum, etc.) 3.3 (2.2)
4 Peer Review of Faculty 4.1 (2.1)
5 Student Focus Groups 4.4 (1.7)
6 Skills/Behaviors/Attitudes Assessment (ACPE) 4.9 (1.8)
7 Student Evaluations of Preceptors 5.2 (1.6)

Testing
1 NAPLEX 1.0 (.2) .83
2 MPJE 2.0 (.2)

Student Success
1 Student Satisfaction/Stress 1.0 (.2) .83
2 Other 2.0 (.2)

Curriculum
1 Active Learning 2.0 (1.1) .07
2 Practice-Based Learning 2.6 (.8)
3 Curricular Assessment (CAPE, etc.) 2.7 (1.2)
4 Innovation in the Curriculum 2.7 (1.2)
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and analyzes results to formulate an appropriate question-
naire for subsequent rounds. While this could not be com-
pletely eliminated, our strategy to mitigate investigator
biases after the first round was to assign two research team
members to independently categorize theopen responsesand
then subsequently present these findings to the full 4-person
research team for discussion. Additionally, consensus was
determined a priori for round 2 and final round results were
reported with all ranking agreement levels provided.

CONCLUSION
An expert panel including deans of both public and

private schools of pharmacy identified and agreed on nine
categories of quality measures for PharmD education, with
“placement” ranked as the most important measurement
category.Thepanel also identified specificmetrics to assess
each quality category providing a foundation for further
investigation into measuring and comparing PharmD edu-
cation quality across differing institutions.
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