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ABSTRACT

Learning the spatial layout of an environment is
essential in application domains including military
and emergency personnel training. Traditionally,
whilst learning space from a Virtual Environment
(VE), identical training time was used for all
users - a one size fits all approach to exposure /
training time. This chapter, however, identifies
both environmental and individual user differ-
ences that influence the training time required
to ensure effective virtual environment spatial
knowledge acquisition (SKA). We introduce the
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problem of contradicting literature in the area of
SKA, and discuss how the amount of exposure
time given to a person during VE training is
responsible for the feasibility of SKA. We then
show how certain individual user differences,
as well as environmental factors, impact on the
required exposure time that a particular person
needs within a specific VE. Individual factors
discussed include: the importance of knowledge
and experience; the importance of gender; the
importance of aptitude and spatial orientation
skills; and the importance of cognitive styles.
Environmental factors discussed include: Size,
Spatial layout complexity and landmark distribu-
tion. Since people are different, a one-size fits all
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approach to training time does not seem logical.
The impact of this research domain is important
to VE training in general, however within service
and military domains ensuring appropriate spatial
training is critical in order to ensure that disori-
entation does not occur in a life / death scenario.

INTRODUCTION

The ability to ‘learn’ the environment before
engaging in navigation is an area of interest for
a variety of application domains (Egsegian et al.,
1993, Foreman et al, 2003). Traditionally spatial
training is accomplished by providing users with
maps and briefings of an environment. These
methods, however, only provide topological
(survey) knowledge of the environment, which
whilst being more flexible, pays little attention to
the details of routes and landmarks (Thorndyke,
1980; Golledge, 1991). Procedural learning has
a distinct advantage over survey knowledge, as
can be seen in an experiments of Thorndyke and
Hayes-Roth (1982) where participants with pro-
cedural knowledge of an environment, estimated
route distances significantly better than partici-
pants who had acquired just survey knowledge.
Navigation therefore relies heavily on previously
acquired visual information, e.g. the process of
re-orientation during navigation in a previously
visited environments (Montello, 2005), which
relies on previously seen “visual references” in
order to adjust bearings during navigation. Maps
and other traditional navigational equipment can-
not provide the same level of supporting informa-
tion. VE training, therefore, promises to provide
procedural knowledge through exploration, and
has caught the attention of a variety of researchers
all attempting to discuss whether virtual training
is more efficient than training through more tradi-
tional methods (Witmeretal., 1995; Goergeretal.,
1998; Waller et al., 1998; Foreman et al., 2003).

Learning in virtual environments relies on
the ability of users to develop an understand-
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ing of space by creating a cognitive map of the
environment (Asthmeir et al., 1993; Cobb and
d’Cruz, 1994; Silverman and Spiker, 1997; Clark
and Wong, 2000; Riva and Gamberini, 2000).
Cognitive maps are mental representations of
space that people develop in order to acquire an
understanding of space, both virtual and real,
through either procedural knowledge or survey
knowledge (Thorndyke, 1980; Golledge, 1991;
Witmer et al., 1995; Goerger et al., 1998). When
learning in a procedural manner, cognitive maps
are created through the act of navigation (Montello,
2005). Navigation itself is made up of two sepa-
rate and very distinct processes. The first of these
processes is locomotion, which is the movement
of a person within an environment. The second
process is way-finding, which is the planning of
routes that a person undergoes when trying to get
to a specific destination (Montello, 2005). It is
understood that during self-directed locomotion
(where the person is actively moving about in the
environment solving problems - such as avoiding
obstacles), there is a tendency to acquire more
spatial knowledge (Feldman & Acredolo, 1979).
Virtual environment training, however, provides
self-directed locomotion without the possibility
of a dangerous life-threatening situation, making
it very suitable for emergency training.
Research concerning spatial knowledge ac-
quisition through VEs, have provided a variety
of contradicting results. The findings, although
conflicting, appear to be subject to a key influ-
encing factor, ‘required exposure time’ (Witmer
et al., 1996; Darken & Banker, 1998; Waller et
al., 1998; Goerger et al., 1998; and Darken and
Peterson, 2001). This factor is the exposure time
that a user will spend learning the environment
in order to achieve spatial knowledge acquisition.

THE IMPACT OF TRAINING TIME

Witmer et al. (1996), Wilson et al. (1996), Waller
et al. (1998), and Foreman et al. (2003) all con-



13 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/learning-space-virtual-environments/54766

Related Content

Causal Links Among Banks' Investments on Government Securities, GDP and Different Heads
of Central Plan Expenditures in India

Ramesh Chandra Das (2019). International Journal of Asian Business and Information Management (pp.
78-93).
www.irma-international.org/article/causal-links-among-banks-investments-on-government-securities-gdp-and-different-

heads-of-central-plan-expenditures-in-india/216921

Chinese Manufacturing: Renovation or Rebuilding?

Valerie Zhuand Linyan Sun (2011). International Journal of Asian Business and Information Management
(pp. 50-63).

www.irma-international.org/article/chinese-manufacturing-renovation-rebuilding/55056

Engineering the Roadmap of Reverse Innovation; Complexities in Driving Business Processes
From Local to Global Destinations

Pavel Reyes-Mercado (2018). Start-Up Enterprises and Contemporary Innovation Strategies in the Global
Marketplace (pp. 37-47).
www.irma-international.org/chapter/engineering-the-roadmap-of-reverse-innovation/191335

Can Rumor Clarification Eliminate the Effects of Rumors?: Evidence From China

Peinan Ji, Xiangbin Yanand Guang Yu (2020). International Journal of Asian Business and Information
Management (pp. 48-62).
www.irma-international.org/article/can-rumor-clarification-eliminate-the-effects-of-rumors/241926

Digitalisation and Financial Service Innovation in Banking: A Global Perspective

S. Bala Murugan (2021). Managerial Issues in Digital Transformation of Global Modern Corporations (pp.
52-60).

www.irma-international.org/chapter/digitalisation-and-financial-service-innovation-in-banking/286197



http://www.igi-global.com/chapter/learning-space-virtual-environments/54766
http://www.irma-international.org/article/causal-links-among-banks-investments-on-government-securities-gdp-and-different-heads-of-central-plan-expenditures-in-india/216921
http://www.irma-international.org/article/causal-links-among-banks-investments-on-government-securities-gdp-and-different-heads-of-central-plan-expenditures-in-india/216921
http://www.irma-international.org/article/chinese-manufacturing-renovation-rebuilding/55056
http://www.irma-international.org/chapter/engineering-the-roadmap-of-reverse-innovation/191335
http://www.irma-international.org/article/can-rumor-clarification-eliminate-the-effects-of-rumors/241926
http://www.irma-international.org/chapter/digitalisation-and-financial-service-innovation-in-banking/286197

