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ABSTRACT

Mirtual reality, also known as VR, is an exciting but ill-defined field of discovery.
The question of how technological advances in this field will impact education is
difficult to answer at present with any degree of certainty, but is one that must be
considered by educational researchers, teachers, and administrators. This position
paper presents the foundational definitions and positions of several investigators
in this realm, along with thoughts on difficulties and complex issues that currently
hinder the application of virtual reality in educational settings. It is recommended
that the excitement that VR generates be leveraged into applications research in
order to validate both the effectiveness of VR in education and encourage further
development of the technol ogy.
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INTRODUCTION training?Inthisarticle, theauthor will at-

tempt to define one aspect of virtual real-

Virtual reality (VR) isaphrasethat ity and gaugeitspotential for theinstruc-

isfrequently used in discussions of tech-
nological advancementsin the science,
computer, and entertainment fields, among
others. However, VR isavery broad and
multifaceted term that means different
things depending on its source and appli-
cation. Furthermore, isit atechnology that
hasvaluefor thefields of educationand

tiona environment.

CONCEPTUAL
FRAMEWORK

Asmight be expected, the defini-
tion of what virtua redlity isdiffersfrom
field tofield depending on focusand us-
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age. Generally VR can bedefined asthe
use of computersand related technology
to producean artificia environment that
simulates atargeted one. Senovsky and
Kodym (1999) state that VR dependson
the design and manipulation of 3D mod-
els, and may or may not requirethe use of
other periphera devicesto simulate sen-
sory input. They further claim that there
are four key componentsto a VR pro-
gram: (1) al eventsmust happeninrea
time, (2) theartificid environment must be
threedimensional, (3) theuser isableto
enter into theenvironment and moveinit
freely, and (4) theenvironmentisnot Satic
but can be manipulated by the user. Sev-
era authors(Javidi, 1999; Macedonia&
Rosenbloom, 2000; Taxén & Naeve,
2001) emphasizethat VR must placethe
user inddetheartificid environmenttobe
truly consdered asvirtud redlity. Thisca-
pability, known asimmersivevirtud red-
ity, providesthe opportunity for full sen-
sory smulation. Billinghurst (2002) usesa
continuum of redlity todifferentiate aug-
mented” redlity (partial immersion) from
total immersion based on the amount of
theuser’sworld that isproduced by com-
puter. Thesedifferencesin definition have
generated some confusion regarding the
actua natureof VR anditsapplicationin
education. This article will focus on
immersiveVR and itspotentia infuture
educationd settings.
Thereislittlequestion that thistech-
nology will becriticd infuturelearningen-
vironments. Jacobsand Dempsey (2002)
clamthat thehighlevel godsof education
in the future will only be ableto be ac-
complished throughtheuseof artificid in-

telligenceinvirtual settings. Taxén and
Naeve (2001) point out the significant
advantagesthat VR offersby placing stu-
dentsindiscovery and experiential envi-
ronmentsthat would beimpossibleinred
life. They notethat applicationshavebeen
developed for teachinginthe areasof sci-
ence, math, art, and history, although not
dwaysinthefully immersveenvironment.
Interestingly, they predict that too much
redity inimmersive settingsmay actudly
bedistracting to studentsand prevent fo-
cusonthedesired learning objective. De
Moraes, Machado, Gnecco, and Cabral
(2002) show an effective use of “Cave”
immersveenvironmentsintheteaching of
datisticd interpretation and dataandysis.
Javidi (1999) suggests that immersive
learning isvery congtructivist and that the
level of discovery and experientia learn-
ing that thetechnology provideswill drive
education morein that philosophical di-
rectioninthefuture.

Theimportant rolethatimmersveVR
will play inthefutureof educationin many
technical areas cannot be understated.
Beler (2004) points out that any three-
dimensond environment canbesmulaed
INVR, including such avariety as* build-
ings, landscapes, underwater shipwrecks,
spacecrafts, archaeological excavation
sites, human anatomy, sculptures, crime
scenereconstructions, solar systems, and
soon.” Pantelidis(2000) describessitua-
tionswhen using V R technol ogieswould
bebeneficia to educators. Sheexplains
that any teaching or training experiencein
an actua environment that istoo danger-
ous, difficult, inconvenient, expensive, or
impossibleisaprimecandidatefor virtua
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