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Effective Use of Educational
Technology in Medical Education

Executive Summary

Medical educators increasingly use technology to
supplement the delivery of learning resources

I'he advent of mulrimedia technology, the World
Wide Web and the ubiquitous nature of networked
compuiters, have transtormed educational technologies
from esotenic legacy applications used by 4 few
pioneering facully to mainstream applications

al 10 the medical school educational

inley
enterprise. This increased use s reflected in the

growing number of publications and conference
presentations related to educational technology.

There is no doubt that educational technologies
have enhanced teaching and learning in medical
education. There is also no doubt thart technologies
will continue to evolve and become further
integrated mto all facets of our professional and
personal sertings, The medical education
community must be able 10 assure itself that the
information presented to medical students and the
venues through which it is presented are compatible
and optimize learning and justify the substantial
investment of resources (people, facilitics, money)
that these resources require. For medical schools to
“make the case” for such investments it is imperative
that use of technology be linked 1o what we know
about learning. Often there is a “cultural lag” in
appropriately pairing novel technology with
effective use, making it essential that medical
educators be confident that educational theory
guides and supports their use of technology.

AAMCs Institate for Improving Medical Education
convened an invited colloquium of national experts
to consider the state of research and documented
efficacy of educational technologies in the medical
school curriculum. Indeed these participants
confirmed that more evidence is needed 10 determine
precisely when to employ technology during the
medical education process and how best 1o use it

when it is emploved. This summary report oflers the
consensus of the TIME expert panel around these
1ssues, supgests recommendations on how best to
utilize available technologies in the medical
cducation sciting, and proposcs rescarch questions
to further guide our understanding and advance
the established literature,

Carol A, Aschenbrener, M.T).
Executive Vice President

1 Amner
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Background

Educational technology tools offer compelling
instructional capabilities and provide faculty and
students with new educationul possibilities. These
resources cun portray anatomical and physiological
processes with remarkable clurity, tailor instruction
Lo learner needs, allow learmers 1o practice skills in
a sale environment, standardize instruction and
Assessment activities, and be offered anywhere and
anviime, Furthermore, today's learners are
accustomed 1o eehnology-enhanced learning
cnvirenments.

Educational technologies are used extensively at all
points on the medical education continuum and vary
widely in complexity, degree of realism, and cost.
Such resuurces include relatively straightforward
anline multimedia tutorials; high-fidelity virtual
patient applications that ask learnery 1o diagnose
and manage simulated patients; and immersive,
team-based simulations designed around lifelike
mannequins. Many mstitations have purchased
commercial products developed for the medical
education market, while others have created -
house development teams of educators, illustrators,
Web designers. programmers, and other multimedia
specialists, who create excellent products for their
own use,

The widespread adoption of information technologies
has led to a corresponding growth in the develop-
ment of sophisticated, realistic teaching resources,
Howcver, our understanding of how these resources
might best be incorporated into the curriculum is
inadequate, as advances in what could be creared
often outpace our ability to understand liow they
should be developed or used. While a variety of
compelling studies in the medical education
literature have described new applications and
occasionally compared their effectiveness with

teaditional instructional approaches such as lecrures,

they generally do not examine which technology
approaches are best suited for o given educational
goal, Fortunately, several studies in the educational
and cognitive sciences offer evidence-based principles
that might be used 1o guide the effective use of
technology i medical education.

The AAMC Educational Technology Colloguium
The Association of American Medical Colleges

AAMC) has a longstanding interest in the use of
educational technology by its institutional members,
To fudilitate the use of effective educational
technologies in medical education, the AAMCY
Institute for Improving Medical Fducation charged
i panel of experts to consider the current use of
certain educational applications at medical schools,
and to examine the relevant literature in order to
develop recommendations that could be used to
help medical schools seleer, develop. and use
appropriate technologies,

Tn April 2006, the institute convened recognized
experts in educational technology to participate in
aone-day colloquium, charged with three specific

goal;

1. Identify the advantages that educational
technologies provide over traditional approaches

2. Recommeend the educational theories, principles,
and features that should be considered when
developing ur purchasing educational technologics

3, Suggest directions for future research

Because the overall technology topic is so broad,
colloguivm participants were charged to focus
consideration on interactive instructional and
assessment applications; namely, those that teach or
tssess understanding of biomedical concepts,
patient diagnosis and management, and procedural
skill training. Resources with little interactivity—
such as those that only enable basic learner
navigation of text and images—were considered
less relevant to the colloquium’s scope. Likewise,
the group did nut discuss delivery systems such as
teaching management systems (e.g., BlackBoard),
pod-casting, computer-based testing, digitized
lecture dissemination, and distance learning.

With a few notable exceptions, the bulk of
cducational technology research in the medical
education literature has been criticized as deficient
in uither methodological approach, conceprual
framework. or both. However, scores of rigorous
studies have been published in the fields of

i Medical Collegrs, 2007
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educational psychulogy, cognitive science, information
science, military and aviation training, and
educational I;-.].Jiuh--:;\'. T'he uJ”m'Lm.m parucipants

agreed to consider the seminal literature from each

of these fields and suggest principles that may be

il.’.l‘\i'ln.l]’l\ inier 'l’.l trovm them

This report summurizes the findings of the April

2006 Caolloquium on Educational Technology held
in Washington, D.C, The report does not prescribe
a single educanonal technology approach that can
be adopted in all lcarning environments, nor is it a
tormal analysis of the literature. Instead, it offers

principles and recommendations derived from

multiple disciplines and perspectives. Notably, this
report highlights the essential role of instructional
design principles 1o promaote the effective use of

educational technolopy

I'he primary audicnce for this report is medical
school teac lJI..':g taculty members whao develop,
purchase, or use educational technology to enhance
lcarning. A sccondary audicnce is staff members
who support the development, procurement, and
implementation of these applications

Advantages of Fducational Technologies
Fducational lk'\-\”lli'\':.:\\ s pravide msiTucions with
numerous advimtages in the arcas of contextual

learning, active and individualized lcarning, and

dulanuiton

[echnology can reproduce an object or concept in a
form that may be manipulated by the designer and,
ideally, the user for educational purposes. These
advantages are particularly clear in simulation
technologies and can also exist with computer-

bused models of real-life processes |-.\J,'-im..]1inn ina

L environment provides |1a'.'.:|'.;p]c benefits to

e
earners: opportunities to practice rare and critical
evenis, sale and controlled enviconments that
eliminate risk 1o palients, enhanced visualization,
and authentic contexts for both learning and
assessment, In these environments, assessment of

carner behavior and outcomes can be documenied.

Modern educational technologies can process
learner decisions and present realistic responses to

provide an individuslized learning experience.
Educational wechnologies attuned to the characteristics
of adult learners promaote active, student-centered
learning. Instruction can also be twilored to mdividual
needs by empowering learners to control their
educational experience, including opportunities for
repetition and deliberate practice with structured
guidance. These principles apply 1o both group and
individual instructional scttings.

Because of their automated nature, educational
technologies provide perpetual resources that
uncouple instruction from physical space constrainty
or mstructor availability, These tools can facilitate
standardized instruction and assessment and olfer
new economies of scale, despite the higher initial
investment likely to be required

Educational technologies are advantageous in providing:

of learning and asse
r and

rol aof the educ

on and deliberate pr
fing of instruction from place
standardization of instruction and ass

per

tual resources and new economies of scale
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