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INTRODUCTION instruction, but only the content of the
t has been more than 35 years since vehicle can influence achievement.
Richard Clark (1983) sparked contro- (Clark, 1983, p. 445)

versy by disputing the effectiveness of

media on learning by writing: Since then, Clark’s position has been

challenged by Robert Kozma (1994) and

The best current evidence is that media others who assert that advances in media
are mere vehicles that deliver instruction technologies create an interactive relation-
but do not influence student achievement ship between the learner and the environ-

any more than the truck that delivers our
groceries causes changes in our nutrition.
Basically, the choice of vehicle might
influence the cost or extent of distributing

ment such that media do influence
learning. Deciding who is ultimately right
may not be as valuable as the knowledge
gained when considering both positions,
as they appear to differ widely on episte-
mology (Nathan & Robinson, 2001). The
purpose of this paper is to discuss similari-
ties and differences between these view-
points and how the debate may influence
teaching and learning.

AUDIENCE

The target audience for this white paper
includes physical therapy professionals
who are engaged in teaching on any level.
This includes those teaching students of
physical therapy or other allied health pro-
fessions as well as clinicians who are
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cially helpful for clinicians who are not as
well versed in the science of learning and
supporting learning theories.

Volume 16, Issue 3 Distance Learning 49

Downl oaded from http://ftp. nowpublishers.com dl ea/article-pdf/16/3/49/10768386/dl - 04-2020- 0006en. pdf by guest on 27 June 2026



OPPOSING VIEWPOINTS OF THE
“’MERE VEHICLES” POSITION

Clark’s position is that the critical factor
that influences learning is the instructional
method, not the media used to deliver the
instruction (Clark, 1983). Ironically, Rich-
ard Clark explained in a 2016 interview
how he originally thought media did influ-
ence learning, and he set out to create a
taxonomy regarding the ways that differ-
ent forms of media might influence learn-
ing for varied subject matters (Robinson &
Bligh, 2016). When he examined the exist-
ing research regarding media and learn-
ing, Clark noted a lack of control of
instructional methods. His position is that
researchers cannot adequately control for
the effects of instructional methods when
attempting to determine the isolated effect
of media on learning, and any attempts to
draw a causal relationship between media
and learning are inherently flawed (Clark,
1983, 1994).

Clark maintains that an instructional
method is necessary and key to supporting
the cognitive learning process, whereas
the media used to deliver the instruction
may be substituted for another form if
needed (Clark, 1994). Based on Clark’s
writing and statements, his view of learn-
ing is that the learner gains knowledge
and skills through the transmission of
information (Nathan & Robinson, 2001). In
this view, the media used to transfer
knowledge from instructor to student are
generic interchangeable receptacles. Thus,
Clark’s view of knowledge and learning
requires a separation between media and
methods.

Over the years, researchers have contin-
ued to examine the effectiveness of media
and technology on learning. Thousands of
studies have led to multiple meta-analyses
and second-order meta-analyses. One
second-order meta-analysis (Tamim, Ber-
nard, Borokhovski, Abrami, & Schmid,
2011) examined 40 years of research and
included 25 meta-analyses with minimal
overlap. The studies included in the meta-

analyses compared the impact of any form
of computer technology as a supplement
for in-class instruction on student perfor-
mance as compared to instruction with no
additional technology. Tamim and col-
leagues reported a small overall effect size
in favor of technology-assisted instruction;
however, they cited high variability in indi-
vidual study-effect sizes and recom-
mended caution regarding interpretation
of these results. Ultimately, the investiga-
tors concluded that they supported Clark’s
view of methods over media as a primary
driver for learning. Bernard, Borokhovski,
Schmid, and Tamim (2018) examined the
20 best-quality meta-analyses from 1982 to
2015 that studied the effectiveness of tech-
nology on learning, specifically comment-
ing on six meta-analyses that occurred
between 2011 and 2015 after the publica-
tion of Tamim and colleagues (2011). Once
again, a small positive effect in favor of
technology-assisted instruction was noted,
but the authors ultimately concluded that
the addition of computers did not guaran-
tee improved learning. Instead, many fac-
tors seemed to influence achievement
including teacher training, instructional
strategies, and methods. Sung and Mayer
(2013) attempted a methods versus media
comparison in which they controlled for
instructional media (computer learning in
a lab or mobile device outdoors) and
instructional method (same information
provided, but one in continuous format
and one sectioned by headings and key
concepts).They found both a method and
media effect. The method effect was noted
by improved student test performance for
those who had the information sectioned
by key concepts, and the media effect was
noted by improved student motivation or
willingness to participate in a lesson pro-
vided via mobile device versus computer.
Thus, media were shown to influence
motivation to learn, but that did not neces-
sarily translate to actual learning or
improved performance. As noted by
Simonson (2012), the failure to control for
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multiple factors that may affect learning
such as materials, opportunities for collab-
oration, or learning time may confound
the findings and subsequent conclusions
of studies regarding influence of media on
learning.

In contrast, Robert Kozma (1991) ques-
tioned Clark’s position and argued that
media impact learning. Kozma (1994)
maintained that the reason no relationship
between media and learning had been
demonstrated was due to study design
that looked at stimuli and response.
Kozma’s view of learning is that the
learner actively creates new knowledge
through a continuous interaction between
the learner and his or her environment
(Nathan & Robinson, 2001). He argued
that studies of media and learning should
include focus on the cognitive, affective, or
social processes as well as consideration of
underlying causal mechanisms that might
influence learning. Kozma used the anal-
ogy of a tornado touching down in a town
to make his point about Clark’s focus on
cause and effect. If someone viewed pho-
tographs before and after the tornado
touched down, the extent of damage
would be noticeable, but the process by
which the damage occurred would not be
captured. To understand the process of
damage, one would need frame-by-frame
observations. Kozma asserted that research
on learning should examine not only out-
comes but also the process of learning to
provide more direct observation of causal
mechanisms. Kozma (1991) theorized that
computer-based learning environments
that are capable of adaptation to individual
student needs would allow collaboration
between the learner and the media and
begin to examine the interactive process by
which learning occurs. Interestingly, Clark
and Kozma are similar in advocating for
educational researchers and instructional
designers to consider the processes by
which learners gain new knowledge, with
the primary difference being that Clark
separates media from method and Kozma

supports their integration (Nathan & Rob-
inson, 2001).

Lamb (2014) developed computational
models to assess the dynamics of student
cognitive processing during serious educa-
tional games in an effort to establish the
effects of media on learning. Lamb,
Annetta, Firestone, and Etopio (2018) later
performed a meta-analysis to examine
moderators of student cognition and learn-
ing outcomes while using varied forms of
media including serious educational
games and simulation. Effects were calcu-
lated from 46 studies and revealed that use
of gaming or simulation media did not sig-
nificantly differ in learning outcomes as
compared to traditional instruction. Thus,
despite advances in the interactive nature
and sophistication of technology since
Clark’s “mere vehicles” statement, evi-
dence that media directly influence stu-
dent achievement is still lacking.

IMPLICATIONS OF THE DEBATE

When comparing the two sides of the
debate, perspectives on learning and sup-
porting pedagogies are clearly different. In
Clark’s view, the instructor must effec-
tively modulate the environment and
resources. Kozma takes a more constructiv-
ist approach in which the learner must
actively interact with the resources and
environment (Nathan & Robinson, 2001).
Based on these differences, the initial step
in instructional design should define spe-
cific learning goals/outcomes and incorpo-
rate an understanding of the desired
learning process regarding how individu-
als might best learn.

When applying these ideas to physical
therapy education of patients/clients or to
physical therapy students, the learner and
his or her comfort level with various media
should influence the instructional design.
For instance, patients who have difficulty
reading may do better with verbal explana-
tions and handouts with pictures to
describe interventions. Follow-up emails of
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home exercise programs or links to social
media may not be effective choices for
patients who are uncomfortable with tech-
nology. On the other hand, the use of
media for telemedicine services for
patients who are homebound or in a rural
location with limited access to physical
therapy has been shown effective in
decreasing travel costs, improving quality
of life, and increasing function (Levy, Sil-
verman, Jia, Geiss, & Omura, 2015). As pro-
posed by Clark, the high costs of education
for physical therapy students demands
some consideration of expense and effi-
ciency when considering instructional
design. Although students often provide
positive feedback regarding the use of
games and simulation, instructors must
consider the associated time commitment
and costs compared to more traditional
instruction for the desired learning out-
comes.

CONCLUSION

The debate of “media effects” and influ-
ence on learning continues. Despite
advances in technology that have led to
interactive media that engage the learner
in the process of learning, there remains a
lack of compelling evidence to refute
Clark’s “mere vehicles” statement. Both
sides discuss media and instructional
method but view the relationship between
the two very differently. Ultimately, these
differences may lie in differing epistemolo-
gies and pedagogies. The merit of this con-
tinued debate may serve educators in
refocusing future research questions to
better match the underlying philosophy
and theory of learning in a given situation.
For now, it appears that sound instruc-
tional design is a “need to do” and the use
of media or technology may be more of a
“nice to do.” When considering the costli-
ness of graduate school education and stu-
dent loan debt, physical therapy educators
must consider the relative value of using
high tech media such as gaming or simula-

tion for learning. When using an analogy
of vehicles, instructional design is like the
car’s engine and media are like the car’s
trim package. The engine is the critical
piece. Although it may look good to drive
to the store in a Lamborghini, is it worth
the extra cost when a Volkswagen is
equally effective?
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