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I started this academic year by paging through one of
my favorite books, Brookfield’s Being a Critically Reflec-
tive Teacher.1 Thiswork helpsme reflect onmy experiences
as an editor, faculty developer, and instructor. I reflected
on how we ask our students and clinicians to practice
evidence-basedmedicine. Within this model, data-derived
evidence is complementedwith experience. I then reflected
on our educational system.Within the realms of education,
our approach seems reversed.We seem to use our teaching
experiences or instincts/intuition more than data-derived
evidence. With the release of the new Center for the Ad-
vancement of Pharmacy Education (CAPE) Outcomes, in-
creases in manuscript submissions to pharmacy education
journals, and changes to numerous schools’ curricula,
maybe it is time we reflect and be a little critical of our-
selves. Arewe truly following the tenets of evidence-based
practice? The more correct question may be “How do we
best educate the next generation of pharmacists?”But is the
acquisition and appraisal of evidence there? I hope to chal-
lenge assumptions and practices and to suggest that we
pause for a moment and think.

In research, we still compare the flipped classroom
to lecture and flipped classes seem towin.Not a surprise,
active learning works. How do flipped courses compare
to high-structured active learning courses? In 2014,
Jensen and Kummer compared a flipped classroom to
an active learning course.2 The results: no real differ-
ence in learning or attitudes. This is one of the few
studies that directly compared the methodologies. Do
we truly know if a flipped classroom is better for student
learning than a well-structured active-learning course?
Moreover, is the flipped class the best format for all
courses, all instructors, and all students? What is the
evidence to justify that position?

Part of the flipped classroom paradigm suggests we
make videos for preclass preparation. Many of us may
have stopped to ask why. Maybe it is because of the pop-
ularity of the Kahn Academy or an infatuation with TED
Talks. Visual information combinedwith narration can be
superior to verbal delivery alone (ie, the multimedia prin-
ciple).3 However, visual information means figures and
graphs accompany the narration—it is not text on the

screen and narrated text (ie, the redundancy principle),
which will hinder learning. In addition, it has been estab-
lished that animated visuals (ie, video) uses more cogni-
tive resources than static or still visuals (eg, pictures), so
learning should be better with static media (ie, the static-
media hypothesis) especially for novices.4,5 Höffler and
Leutner concluded that, inmany cases, static picturesmay
suffice to learn simple facts and to gain a deeper under-
standing of the to be learned material.6 There are times
and places where video may be better than static images
but it is context specific and not a universal truth.6,7 For
video to be effective, it must be grounded in research-
based theories about learning and instruction.6 Knowing
the evidence can help determine the when, where, and
how of building effective videos or reading material that
may contain pictures.

Regardless of flipped-class or active-learning tech-
niques, learning does not happen instantly. Often courses
or curriculumcover a topic andmove onorwe teach a class
on a topic and the only place students see thematerial again
is during their pharmacy practice experiences. We must
work with material often and in different contexts. Curric-
ula are road maps for learning—building in scaffolding,
providing opportunities to retrieve information frommem-
ory, applying or using that information, and receiving feed-
back. And more often than not, the only time students are
asked to retrieve information frommemory is on an exam-
ination even though retrieval is a key part of learning and
we should do it often.8,9 Students need more cumulative
testing because they are learning foundational aspects of
practice, not random facts and skills. As we engage in
curriculumandcourse redesign,we should remember these
things: build in opportunities to retrieve information, build
cumulative knowledge and skills, scaffold, and provide
feedback. This is what research supports.10

Finally, learning styles suggest students can only
learn in certain ways. For example, a “visual” learner will
learn more if visual material is used for instruction. In
health care, we attempt to personalize medicine; that is,
find the right dose of the right drug for the specific disease,
administered at the right time. We attempt this for educa-
tion too, and our gut says learning styles exist. However,
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matching instruction with learning style has no benefit.11

In addition, assessments of learning styles are poor, often
unreliable, or not validated.12 We can identify learning
preferences but that is all they might be: preferences. De-
spite the evidence, we hold onto this idea of learning
styles. Regarding personalized instruction, the expertise
reversal effect states that instructional methods affect
learning in different ways depending upon the expertise
of the learner.13 That is, what may work best for students
with lower previous knowledge may not work, or may
hinder, learning for students with more knowledge. So
individualized instruction is helpful, but it should be
based on skill level, not “learning style.”

I encourage those involved in the education mission
to remember there is evidence to support or refute our
choices; this evidence is not necessarily found in popular
press books, newspapers, or the Internet. It is found in
scholarly publications. The examples you may read may
not be within pharmacy or even health science, but they
are out there. “The truth is out there”.14 We must do our
best to position students for the future and that requires
being critically reflective and practicing evidence-based
education.
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6. Höffler TN, Leutner D. Instructional animation versus static

pictures: a meta-analysis. Learn Instruc. 2007;17(6):722-738.
7. Bétrancourt M, Tversky B. Effect of computer animation on users’

performance: a review. Travail Humain. 2000;63(4):311-29.
8. Karpicke JD, Roediger HL. The critical importance of retrieval for

learning. Science. 2008;319(5865):966-968.
9. Roediger HL, Karpicke JD. The power of testing memory: basic

research and implications for educational practice. Persp Psychol Sci.

2006; 1(3): 181-210.
10. Koedinger KR, Booth JL, Klahr D. Instructional complexity and

the science to constrain it. Science. 2013;342(6161):935-937.
11. Pashler H, McDaniel M, Rohrer D, Bjork R. Learning styles:

concepts and evidence. Psych Sci Public Interest. 2009;9(3):105.
12. Coffield F, Moseley D, Hall E, Ecclestone K. Learning styles and

pedagogy in post-16 learning: a systematic and critical review. In:

Learning and Skills Research Centre, ed. United Kingdom: Learning

and Skills Development Agency. 2004.
13. Kalyuga S. Expertise reversal effect and its implications for

learner-tailored instruction. Educ Psychol Rev. 2007;19(4):509-39.
14. Carter C. The X-Files. 20th Century Fox, 1993-2002.

American Journal of Pharmaceutical Education 2015; 79 (8) Article 109.

2

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

5 
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

