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Research Objective
•

How do individual difference traits interact with immersive
characteristics of virtual training environments (VTE) to affect
learning outcomes?
•

•

•

Does simulator sickness (SS) and presence mediate
relationship among immersive characteristics (ICs), individual
trait differences, and training outcomes?

ARL Facilities and Capabilities Available to
Support Collaborative Research
•
•

Goal of VTE designers and developers is often to develop VTEs
with greatest level of ICs to achieve maximal presence based on •
accepted assumption this will achieve optimal learning
outcomes via VTEs.
However, supporting empirical evidence is lacking to support
such a strong and accepted assumption.
•

•

•

VTEs with > ICs (e.g., head-mounted displays (HMDs)) often
produce similar outcomes compared to VTEs (e.g, desktop
PCs) with < ICs.
VTEs with > ICs often result in such detrimental effects as
greater experience of SS and user trepidation compared to
VTEs with < ICs.
Research directly examining relationship between ICs and
individual differences (e.g., experience of SS, presence) on
learning outcomes is lacking.

•

Experimental laboratory facilities located at ARL West (Los
Angeles) and University of California at Santa Barbara.
Laboratory at Santa Barbara affords accessibility to participants
and more convenient for participants to return to future
experimental sessions.
ARL expertise includes 8 researchers across several Human
Research and Engineering Division (HRED).
•

Expertise in training, learning, cognitive psychology, training
effectiveness, virtual environments, human factors of virtual
environments, simulator/motion sickness, neuroscience, and
auditory perception.
Equipment to be used in experiment to provide 3 conditions of varying
levels of immersive characteristics:
• Desktop PC VTE.
• HMD without peripheral vision occlusion (eMagin Z800 or
ProvView XL).
• Oculus Rift HMD that provides full visual occlusion.

Simulator Sickness

Individual Trait
Differences

Presence

Figure 1. Potential relationship between learning outcomes and
ICs. Are learning outcomes mediated by simulator sickness &/or
other individual trait differences that are associated with > ICs,
resulting in less than optimal, assumed learning outcomes via
VTEs with > ICs?

Challenges
•

Appropriate, operationally defining immersion, fidelity,
presence, and immersive characteristics, and how to distinguish
among each.
•

•

Complementary Expertise / Facilities /
Capabilities Sought in Collaboration
•
•

Research and researchers often used these terms
interchangeably without clear, agreed to distinctions.
Preventing adaptation to simulator sickness.
Preventing participant attrition.
Achieving high participant compliance (e.g., no alcohol,
caffeine, etc.) and completion/return rate (3 experimental
conditions taking place on 3 separate dates).

Designing virtual environments and obtaining hardware (i.e.,
HMDs) that appropriately manipulate immersive characteristics.

We are having difficulty in finding appropriate HMD for our
mid-level condition and appropriate software to run ProView
and eMagin HMDs (these HMDs are no longer in production).
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Virtual reality/environment designers/programmers are sought.
Individuals/organizations with access to old and new head
mounted displays in order to manipulate different levels of
immersive characteristics.
•

Experimental design challenges.
•
•
•

•

Figure 2. Virtual training environments representing the 3
conditions of immersive characteristics in experiment: high (top
left), mid (top right), and low (bottom).
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