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The challenge of disruptive innovation in learning
technology
James Bateman & David Davies

We know that computer-based
instruction works.1 The question
that remains to be resolved
concerns what the most effective
form of computer-based instruc-
tion might be. Are there consis-
tent design attributes that will
ensure the achievement of
educational outcomes, and are
there applications of learning
theory that can be used to guide
the design of effective computer-
based instruction? The paper by
Lau2 in this edition of the
journal reviews a number of
studies to derive a useful list of
design principles to help guide
the development of computer-
based instruction modules. Read-
ers may also wish to consult
another list produced by Mayer
and published in an earlier
volume of this journal.3 The dis-
tinction between what constitutes
computer-based teaching modules

(CBTMs), as defined by Lau,2

and other forms of computer-
based instruction is not as clear-
cut. There is nothing inherent in
multimedia learning, computer-
based learning, Internet-based
learning or related approaches
that make them part of a blend-
ed learning approach, except that
which the teacher has designed.
Therefore, it could be argued
that Lau’s2 CBTM is not a
unique learning approach. How-
ever, we do welcome an evidence-
based list of design principles,
especially if it helps us to design
more effective learning
opportunities.

Are there consistent design attributes
that will ensure the achievement of

educational outcomes?

Lau2 describes the CBTM as a
distinct approach, but this must be
seen in the context of continued
developments in web-based learn-
ing. New approaches in education,
such as massive online open
courses (MOOCs), have consider-
able overlap with the CBTM and

have the potential to demolish the
rule book on how we approach
educational interventions.4 MOOCs
are wildly popular: course enrol-
ments in the tens of thousands are
common. They also benefit from
considerable investment,5 yet they
are so new that there is little or no
evidence for how educationally
useful they are, or how they might
be financially sustained. This pre-
sents obvious challenges as to how
we commission, develop, consume
and evaluate online or computer-
based learning. In particular, how
can we create practical guidance
for computer-based instruction
when its technological underpin-
nings are constantly evolving? The
technological world will not stand
still long enough for us to under-
stand its effects on our efforts to
support learning.

New approaches in education, such as
MOOCs, have the potential to demolish

the rule book on how we approach
educational interventions

We know that where technical
standards for e-learning technolo-
gies, such as virtual patients (VPs),
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do exist, they allow for meaningful
comparisons between instructional
designs.6 However, given that our
understanding of what makes a
good VP is still comparatively rudi-
mentary, are technical standards
promoting opportunities for inno-
vation or holding them back?
Although technical or software
standards may help to define an
approach for a programmer,
researcher or academic, they are
likely to be less relevant to the
educator who is trying to produce
the most authentic educational
experience. Technical standards
are beneficial in a relatively stable
technical environment in which
the exchange or interoperability of
data is a goal. However, in areas
that have yet to reach anything
like stability, standards may be
more of a hindrance than a help,
or, worse still, an irrelevance. For
example, there are currently no
formats for the exchange and
archiving of MOOCs, yet this is
not holding back the explosion of
MOOC-based approaches.

How can we create practical guidance
for computer-based instruction when
its technological underpinnings are

constantly evolving?

These recommendations of Lau2

and others1 are consistent with
our own research findings7 using
an e-learning technology, the VP.
Lau2 stresses the importance of
educational objectives for learners.
Our own grounded theory qualita-
tive research identified this as an
important factor, with learner
objectives varying considerably
among individual students and year
groups, despite a uniform
curriculum and training approach.7

We attempted to set goals for stu-
dents in different areas, such as the
application of basic Bayesian rea-
soning to the interpretation of com-
mon laboratory investigation

results. Interestingly, some trainees
did not feel these activities were
appropriate. We were able to subse-
quently evidence that this nega-
tively impacted on these
individuals’ use of the VP and per-
formance in clinical reasoning
tasks. Lau2 provides a framework to
help us understand how we might
deal with the challenging problem
of setting learner goals. Interest-
ingly, we also identified a potential
pitfall with any approach for setting
learner objectives. This relates to
the increasing pressures on educa-
tors and the attractiveness of the
CBTM’s ability to deliver a measur-
able, auditable educational inter-
vention at comparatively low cost.8

We found evidence that this may
influence the goals and behaviours
of students, particularly in any man-
datory activity. Our own work
attempts to measure, describe and
model how these external factors at
a faculty, institution or national
level may influence students and
learning experiences. Thus,
although the instructional design
framework described by Lau2

clearly helps to inform CBTM
design, it is also possible that learn-
ing theory may be superseded by
factors outside the control of the
author of the resource. We are yet
to see metrics capable of evidencing
learning theory in real-world educa-
tional environments in terms of
participation, performance and col-
laboration.

Standards may be more of a hindrance
than a help, or, worse still, an

irrelevance

In summary, we know that com-
puter-based learning works and
that technology is likely to
develop unpredictably. In turn,
this will produce major changes
in the medical education land-
scape in the coming decade. We
do not know how the impact of

new web-based delivery tools such
as MOOCs will influence costs,
effectiveness, collaboration or the
sharing of resources. Educational
theory is likely to help, as are
individual contributions from
different types of e-learning. Most
health care professionals recog-
nise and appreciate well-designed
educational resources, but far
fewer of us successfully or system-
atically apply evidence-based
principles to instructional design.
Lau2 provides us with a compass
and a map with which to navigate
these educational challenges for
the CBTM, but these developments
bring with them further questions
and challenges.
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