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Abraham Flexner’s 1910 report on medical education in the United States (US) and Canada propelled
medical training forward into a contemporary renaissance. The report heralded many seismic changes
that still resonate within medical and health professions education throughout the US. Today several
factors are accelerating curricular reform within pharmacy education, including but not limited to
accreditation standards, technologic advances, and student diversity. Despite the fact that Flexner’s
report is now over a century old, many of his observations and recommendations regarding education
are as pertinent and timely today as they were in 1910. This commentary will discuss and reflect upon
curricular reform in pharmacy education as it contrasts with some of the observations, findings, and
recommendations of Flexner’s 1910 report.
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INTRODUCTION
In 1987, Eldredge and Gould postulated the punctu-

ated equilibrium model of evolution as an alternative to
phyletic gradualism.1 This model describes evolution as
a process characterized by large periods of stasis punctu-
ated by the abrupt appearance of multiple new species. In
contrast, the gradualist theory of Darwinian evolution sug-
gests that speciation occurs due to accumulation of new
traits at a constant rate within a population over time.1

These theories of evolutionary biology may seem distant
to pharmacy education, yet they are instructive when ap-
plied to the concepts of curricular development and re-
form. While pharmacy educators may describe curricular
development as a gradual and constant process leading to
continuous improvement in the quality of pharmacy edu-
cation, it may be better described and characterized by
periods of stasis punctuated by major reformation.

Doctor of Pharmacy (PharmD) curricula are at a
point of rapid evolution due to, among other things, pres-
sures from the Accreditation Council for Pharmacy Edu-
cation (ACPE), advances in technology, and an ever
changing base of prospective students with diverse learn-
ing experiences.2,3 As pharmacy education approaches
a period of rapid innovation and evolution, it is beneficial to
step back and examine developments through the clarifying

lens of history. The primary event that punctuated the
previous equilibrium in medical education was Abraham
Flexner’s 1910 report on medical education in the United
States (US) and Canada.4 The goal of this work is to pro-
vide a perspective on curricular reform in pharmacy and
medicine through the lens of Flexner’s landmark report,
which was critical in shaping contemporary medical and
pharmacy education, yet still contains many observations
relevant to the challenges and opportunities of today.5,6

HISTORY
The practice ofmedicinewas changing rapidly in the

century prior to Flexner’s assessment of medical educa-
tion.5 Advances in scientific knowledge – such as the
understanding of bacteria as agents of disease, the de-
velopment of clinical pathology, and the resulting adop-
tion of aseptic surgical technique – led to an improved
ability of physicians to diagnose and treat disease with
a resulting shift away from the practice of empiricism.5

Medical education, in the wake of this scientific revolu-
tion, likewise shifted from individual apprenticeships to
schools of medicine.6 Formal medical education began
with lectures in anatomy and physiology, designed to
supplement the learning of physician’s apprentices, but
soon grew to replace experiential learning with “didactic
lectures given in huge, badly lighted amphitheaters.”4,5

By the turn of the 20th century, medical education was
beginning to change. The American Medical Association
(AMA) and the Association of American Medical Colleges
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(AAMC) began to set standards for medical education and
state medical licensing boards were created and given the
power to deny licensure to graduates not meeting certain
standards.5 Yet despite these advancements, progress was
gradual. A major event was required to catalyze the cre-
ation of a new “species” ofmedical schools. Enter Abraham
Flexner, an outsider with a background in education rather
thanmedicine.6 In aHerculean effort lasting just 16months,
Flexner visited 98 cities and all 155 medical schools in the
US and Canada.7 His report shaped medical, and by exten-
sion, pharmacy education as it exists today.

Similar to medicine, the profession of pharmacy be-
gan as a system of apprenticeship.8 During the early 20th

century, remnants of the apprenticeship system continued
with students and graduates often required to complete
a requisite period of practice experience under a practi-
tioner, either while enrolled or upon graduation. The ex-
periential requirements of today are a vestige of this
original apprenticeship model. The Philadelphia College
of Pharmacy, established in 1821, was the first formal
college organized to train pharmacists. Pharmacists founded
the college to prevent physicians from establishing pro-
grams where physicians (rather than pharmacists) would
control instruction of student pharmacists. Most of early
pharmacy-based educational institutions were primarily cen-
tered in urban areas and were privately owned and operated.
The first public institution to offer a pharmacy program
was the University of Michigan in 1860. During World
War II many private programs encountered financial
difficulties due to drops in enrollment, which required
many of these programs to join with academic health
centers beginning to appear across the US to remain
sustainable.

Degrees in pharmacy have varied from the Graduate
in Pharmacy (Ph.G.), to the PharmaceuticalChemist (Ph.C.),
to the now terminal Doctor of Pharmacy (PharmD) degree.
The original accrediting body for pharmacy, the American
Council on Pharmaceutical Education, was established
in 1932 to set standards for a baccalaureate degree in
pharmacy. The name changed to the Accreditation
Council for Pharmacy Education in 2003. In the 1940s,
a four-year baccalaureate degree became the norm
across pharmacy practice. Subsequently, the American
Council on Education proposed that the profession adopt
a six-year entry-level curriculum. Met with resistance,
a compromise was struck and the five-year Bachelor of
Science degree in Pharmacy was adopted as the entry-
level degree for the profession. A two-year post-graduate
PharmD, which emphasized clinical practice, would soon
after be offered by a few schools. Collaterally occurring at
this time was the emergence of several postgraduate resi-
dency training programs. Driven in part by a shift from

product- to patient-oriented practice and the introduction
of the concept of pharmaceutical care, the professionmoved
to establish a six-year PharmD degree as the entry-level
practice credential beginning in 2000.9

DRIVERS OF CURRICULAR REFORM
In 1905, five years prior to Flexner’s report, both the

AAMC and AMA issued standards for medical schools.5

Flexner recognized the importance of accrediting bodies
and licensing organizations in driving change. The role of
state boards also received an entire chapter in his report
where he states that they “are the instruments through
which the reconstruction of medical education will be
largely effected.”4 Standards for PharmD curricula are
set by ACPE and are updated in eight-year cycles, most
recently in 2016.10 These standards drive curricular de-
velopment and evolution through mandated compliance
to retain full accreditation. Earlier iteration of accredita-
tion standards placed greater emphasis on “products”
rather than “patients.” These standards have evolved with
the practice of pharmacy and an increasing focus is now
placed on the provision of patient care. The Standards
2016 emphasize preparation of PharmD graduates to be
“practice-ready” and “team-ready.” In turn, colleges and
their respective curriculum committees are charged to
develop innovative interprofessional educational experi-
ences (Standard 11), integrate experiential education
with didactic coursework (Standards 12 and 13), and
use more authentic and comprehensive means of student
assessment (Standards 24 and 25).10 Interprofessional ed-
ucation (IPE) curricula challengehealth professional schools,
traditionally operating in silos, to collaborate in a manner re-
flective of clinical practice. Early and integrated introductory
pharmacy practice experiences (IPPEs) provide one mecha-
nism for exposing students to interprofessional practice, but
create the challenge of balancing the time commitments of
experiential and foundational didactic coursework. Finally,
pharmacy schools are required to assess the readiness of
students to progress through the curriculum, and the perfor-
mance of the didactic curriculum in building foundational
knowledge. The latter must be accomplished, in part,
through administration of the Pharmacy Curriculum Out-
comes Assessment (PCOA) examination. While accredita-
tion standards drive curricular reform, critics often cite these
imperatives as potentially stymieing innovation or creating
a “one-size-fits all” paradigm that limits creativity in curric-
ular design.

Educators and non-educators alike can agree that
rapid advances in technology have affected education.
In his report, Flexner noted how “the self-registering ther-
mometer, the stethoscope, themicroscope, the correlation
of observed symptoms with the outgivings of chemical
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analysis and biological experimentation, enormously ex-
tend the physician’s range.”4 These technologies were
revolutionizing the practice of medicine and therefore
required a revolution in the delivery ofmedical education.
The lecture hall, however, remained largely unchanged
from the beginning to the end of the 20th century. The
primary technologic advancement during this period was
the ability to project content onto a screen. The college
classroom has changed dramatically and collaterally with
the rapid advancement of technology and its ability to alter
the delivery of information from teacher to learner. The
pharmacist of today spends a significant portion of his or
her workday in front of a computer screen. Likewise, the
student pharmacist of today spends much of his or her
class time in front of a personal tablet or laptop computer.
Foundational knowledge in all subjects is readily available
to learners over the internet, and the sheer volume of this
information and the speedwithwhich it canbe accessedhas
undermined the traditional instructional delivery model
where the learned professor passively delivers knowledge
through didactic lecture. Technology now allows for rapid,
automatic, andalmost seamless lecture capture anddissem-
ination at little cost to either the instructor or the institution.
A 2014 survey investigating the effect of lecture-capture
technology found that while less than 10% of pharmacy
students reported using lecture capture as a replacement for
live lecture, 69% of faculty felt that lecture capture had
affected classroom attendance.11 A similar study of first-
and second-year medical students found that 44% of stu-
dents preferred recorded lectures to attending live lecture.12

Interestingly, the proportion who preferred recorded lec-
tures appeared to significantly increase from the first (33%)
to second (57%) professional years (p,.001). These re-
ports suggest that a large proportion of students may not
find value in traditional lectures that simply involve deliv-
ering foundational knowledge, and so choose to view and
review this content on their own at a time and place of their
choosing.

The final driver of curriculum reform is the group
most affected by the curriculum itself, the students. As
highlighted in the aforementioned section, the pharmacy
student of today is a member of an increasingly diverse
group of learners, who were raised with advanced tech-
nologic devices and systems both in and outside of the
classroom. These students, therefore, may be dissatisfied
with traditional models of instructional delivery that are
inconsistent with or fail to use advanced technologic op-
tions at least in part.13 Most pharmacy students of today
acquired foundational knowledge in primary, secondary,
and undergraduate classrooms that more routinely incor-
porate technology in innovative ways to promote learn-
ing. Most pharmacy educators, however, may not have

been trained in conjunction with most of the advanced
technologic options available today. Faculty may recall
furiously taking notes as their predecessors lectured with
the aid of blackboard figures or overhead projectors. This
disconnect between generations of learners and educators
may lead to angst as technologies, such as personal laptop
computers and lecture capture, appear to undermine student
attendanceboth to content andclass itself.Additionally, use
of laptop computers in-class has been demonstrated to in-
crease student distraction and negatively impact learning
outcomes.14,15 Faculty may also philosophically believe
that there is inherent value in the physical presence of
students within a lecture hall engaged in the exercise of
non-computer assisted note-taking.16 These data and pref-
erences have led some educators to ban the use of these
technologies with the goal of decreasing student distraction
and increasing attendance.17 While it is certainly true that
technologymakes distraction as easily accessible as use-
ful information, it is also essential if not primal to the
way in which many current students approach learn-
ing.18,19 The 2017 EDUCAUSE Center for Analysis
and Research (ECAR) study surveyed over 40,000 un-
dergraduate students at 124 institutions regarding their
engagement with technology and found that across the
board, on average, students wished their instructors used
technology to a greater extent in their classes.19 If stu-
dents findmore value in checking email and social media
during lecture, at least some culpability may lie with the
lecturer in failing to design course content that is engag-
ing to a new generation of learner.

COMPONENTS OF REFORMED
CURRICULA

Pharmacy curricula emphasize the importance of
evidence-based pharmacotherapeutic decision-making,
and yet some pharmacy educators have been slow to
integrate methodologies shown to improve learning out-
comes.20 Active learning strategies focus on engaging
students in the learning process by challenging them to
assimilate and apply foundational information thereby
promoting critical thinking and lasting learning. Multi-
ple strategies have been proposed and tested including
cooperative, team-based, problem-based, and case-based
learning approaches.20 Many of these strategies benefit
from the “flipped classroom” approach, which leverages
technology to offload foundational information into con-
tent delivered before the in-class lecture period (“pre-class”)
freeing up time in class for critical thinking, practical appli-
cation, and problem solving.21 Case- and problem-based
learning strategies employing a “flipped-lecture” format
have been successfully employed in self-care, pharma-
ceutics, and therapeutics courses.22-26 Team-based active
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learning methodologies have been effectively implemented
in courses dealing with patient assessment, self-care, thera-
peutics, and pharmacokinetics.26-34

Additionally, many colleges and schools have moved
toward integratedcurricula,which intermingle the teaching
of both the basic and clinical sciences. This amalgamation
is intended to enhance the logical and ordered presenta-
tion of concepts and facilitate learning and memory.35

Faculty should be encouraged and allowed to experiment
and innovate to continuously engage diverse groups of stu-
dents. Various novel strategies reported in the literature
include film making, comic book creation, interpretive
dance, TED talks, and serious games or gamifications.36-38

Flexner noted in the early 1900s that “out-and-out di-
dactic treatment is hopelessly antiquated; it belongs to
an age of accepted dogma or supposedly complete in-
formation, when the professor “knew” and the students
“learned.” The lecture indeed continues of limited use.”4

Unfortunately, it has taken over a century for medical
and pharmacy educators to begin tomove away from this
convention toward active learning modalities supported
by evidence-based educational science and the neurobi-
ology of learning.39

Flexner also recognized the value of experiential
learning within medical curricula. He noted that while
the apprenticeship system was no longer practical given
the burgeoning science of medicine, removing students
from direct preceptorship and from direct patient contact
negatively affected learning. He felt that “under any but
the most vigorous teaching, the demonstrative method
may fail to stimulate sufficiently: the student looks and
listens, - a passive attitude that may relapse into some-
thing more deeply negative.”4 His opinion was that di-
dactic curriculum “has no right to forestall experience,
filling the student with ill comprehended notions of what
he is going some time to perceive” and that “the student is
to collect and evaluate facts. The facts are locked up in the
patient. To the patient, therefore, he must go.”4

Experiential education in pharmacy consists of both
IPPEs that are completed prior to the final professional
year and often concurrently with didactic instruction, and
advanced pharmacy practice experiences (APPEs). Early
integration of experiential education into the curriculum
creates an opportunity for students to participate in patient
care, gain experience with the interface between drugs
and disease states in practice, and towork in collaborative
caresettings.Theseexperiencesprovidecontextandaframe-
work uponwhich foundational knowledge can be organized
during and after didactics. Long-term learning is difficult
without a conceptual frameworkandunderstandingof future
use and applications. Flexner emphasized that “description
is no substitute for tactile and visual experience, and that

such experience, if intelligently controlled, both records
and organizes itself with surprisingly little formal revamp-
ing.”4 Additionally, early experiential education may en-
ergize and excite students regarding the content to be
covered in didactic courses. As expressed by Flexner,
“there is no cement like interest, no stimulus like the hint
of a coming practical application.”4 For these reasons,
Standards 2016 emphasizes the integration of experien-
tial and didactic educational experiences.10 The experi-
ential curriculum should be designed to engage the student
early and to build on previous experiences toward an un-
derstanding of the pharmacist’s role in multiple patient care
settings.

Health care systems are increasingly complex and
require collaborative interaction among all players in
the delivery process to increase patient safety and overall
quality of care. Pharmacists are no longer practicing in
silos intimately tied to drug preparation and distribution.
Many contemporary pharmacy practice settings involve
very little direct interaction with drug product but involve
a greater focus on cognitive services. To function opti-
mally in such an environment, pharmacists must under-
stand the role(s) and expertise of each member of the care
team and be as proficient in interprofessional communi-
cation as they are in pharmacotherapeutic knowledge.
However, traditional curricula at many pharmacy col-
leges do not expose student pharmacists to other health
professional students until the final professional year.
Reformed curricula should emphasize early interpro-
fessional education, both in didactic and experiential
coursework, to foster understanding and encourage
communication and collaboration prior to licensure.
ACPE Standards 2016 highlight interprofessional team
dynamics, interprofessional education, and interpro-
fessional practice as core elements for curricular devel-
opment.10 Pharmacy schools have been challenged in
developing curricula that model the kind of collabora-
tion they are hoping to instill in students. Interprofessional
goals can only be accomplished by partnering with other
health professional schools including medicine, nursing,
physical therapy, occupational therapy, dietetics, social
work, etc. Although there are certainly challenges and bar-
riers to the creation of interprofessional experiences, the
potential benefits for students and patients are apparent
with interprofessional curricula demonstrating improve-
ments in team communication, knowledge, and skills be-
tween students within the various health professions.40

DISCUSSION
Pharmacy education has reached a nexus of curricu-

lar evolution driven by pressure from the rapid advance-
ment and integration of technology in the clinic and the
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classroom, an increasingly diverse student body, and the
goals outlinedwithinACPEStandards. Evolved curricula
emphasize the importance of active learning in the class-
room and early integration of interprofessional clinical
environments with didactics to develop critical thinking
skills and facilitate the creation of a framework for life-
long learning and scientific inquiry. Although the land-
scape of medicine and pharmacy is vastly different than it
was over a century ago, many of the pedagogical recom-
mendations from the Flexner Report of 1910 remain rel-
evant and strikingly incompletely implemented.

Flexner’s assessment of medical education in the
early 1900s provided the catalyst for the last major evo-
lution of medical education. His vision for the future was
built upon the scientific method and the physician scien-
tist, who he outlined as a clinical investigator who found
inspiration for research in the routine care of his or her
patients.41 However, his seminal report is at times criti-
cized for leading to the research-driven culture of modern
academia in medicine and pharmacy; a culture that re-
wards research at the expense of clinical teaching.41 Yet
Flexner was an educator, not a physician or natural sci-
entist, and his report offers teaching advice that is funda-
mentally consistent with the prevailing ideas of today. He
was a strong proponent of the integration of patient care
and clinical teaching, which he saw as the merits of the
apprenticeship system, and vehemently opposed the pure
didactic lecturing, which was pervasive at the time. He
was also a firm believer in active learning strategies as
a method to inspire critical thinking and promote lasting
learning. His belief was that “on the pedagogic side, mod-
ern medicine, like all scientific teaching, is characterized
by activity. The student no longermerelywatches, listens,
memorizes; he does.”4

Education in medicine and pharmacy is currently
poised for a renaissance built upon the opportunities pro-
vided by technology and the increasingly interprofes-
sional nature of clinical care. Successfully reformed curricula
will promote active learning in the classroom while off-
loading foundational information using technology, en-
gage students in early experiential education, create
opportunities to foster interprofessionalism, promote
scientific inquiry and lifelong learning, and assess stu-
dents on the skills they will need to be successful as
modern pharmacists. While the punctuated equilibrium
does not completely explain the evolution of species,
neither should we allow it to continue to define curricu-
lar development in pharmacy education. Schools and
colleges of pharmacy and academicians must invest in
educational scholarship to create an evidence-based,
gradualist evolution of teaching and learning in themod-
ern era of rapid creation and dissemination of knowledge

and changing interactions with technology. Finally, the
perceptions of an outsider were necessary to revolution-
ize medical education at the turn of the 20th century.
Similarly, pharmacy colleges should look to other areas
of education, namely, primary and secondary education,
for insights in how to engage students in active learning.

CONCLUSION
Abraham Flexner’s report on medical education in

the United States and Canada shaped the landscape of
education in medicine and pharmacy for over a century
following its publication in 1910. Although pharmacy
educators must look toward a future shaped by technol-
ogy and the modern student, it is important to consider
the lessons learned from the last great period of reform in
health education. Through an investment in educational
scholarship and continuous quality improvement, modern
curricular development will be able to take on a pattern
of gradualist evolution and will cease to be defined
by periods with minimal innovation punctuated by rapid
reformation.
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