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Multimedia,
Information Compexity and

Cognitive Processing

Hayward P. Andres, Portland State University, USA

INTRODUCTION

During information presentation, the
target audience must construct a mental
representation of situations or scenarios
conveyed by the verbal content and images
contained in the presentation.  Cognitive
psychologists refer to these representations
as situation models (Friedman & Miyake,
2000).  During situation model construc-
tion, increases in the number of alternative

order of events, number of interconnections
among objects and events, and factors that
give rise to specific events will lead to a
decline in the accuracy and capacity in
cognitive processing utilized to construct a
situation model (Zwaan, Magliano, &
Graesser, 1995).

During multimedia presentation, sub-
jects are presented with information in ver-
bal and pictorial form, and both the verbal
and visual processing channels of memory
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are used to translate the information into
the appropriate situation model (Hegarty,
Narayanan, & Freitas, 2002; Mayer &
Moreno, 2002). In instructional settings,
animation and other types of graphics that
depict the behavior of various phenomena
such as meteorology, physics, or chemistry
have been used to reduce information com-
plexity, augment cognitive processing, and
facilitate comprehension (Moreno &
Mayer, 2002; Rieber, 1991). Multimedia
can also reduce the perceived equivocality
of a low-analyzable decision-making task
(Lim & Benbasat, 2000) and promote com-
puter self-efficacy that leads to increased
performance in computer-based training
situations (Christoph, Schoenfeld & Tansky,
1998).

The goal of this study is to investi-
gate the impact of multimedia information
representation on cognitive processing ac-
tivities (e.g., information encoding, situa-
tion model construction, and comprehen-
sion) typical to problem solving, training, and
decision-making contexts.  A capacity
theory of comprehension (Just & Carpen-
ter, 1992), dual processing theory of work-
ing memory (Mayer & Moreno, 2002;
Paivio, 1986), theory of attentional inertia
(Burns & Anderson, 1993), and the PASS
(Planning, Attention, Simultaneous, and
Successive) cognitive processing theory
(Naglieri & Das, 1997) are used to provide
a framework for this investigation.

The following section presents a re-
view of empirical research on information
presentation mode (i.e., format), informa-
tion complexity, and cognitive processing.
Next, using relevant research findings, a
causal path model that presents hypoth-
esized linkages among information presen-
tation mode, information complexity, sus-
tained attention and mental effort, informa-
tion processing quality, comprehension, and
learner confidence and satisfaction is pre-

sented.  This is followed by a discussion of
the findings, implications of results, and
suggestions for future research on assess-
ing multimedia-based information presen-
tation on cognitive processing in learning,
training, and decision-making settings.

BACKGROUND AND
THEORETICAL FRAMEWORK

Information Presentation Media

Visual imagery depicts spatial ar-
rangement, relative size, physical appear-
ance, and the configuration of sub-compo-
nents.  Levin, Anglin, and Carney (1987)
noted that pictures have the following ef-
fects: (1) minimize explanatory content by
summarizing distinctive features or proce-
dures; (2) facilitate interpretation by clari-
fying abstract concepts; (3) facilitate com-
prehension by eliminating the need to trans-
late text into imagery; and (4) facilitate long-
term memory by creating a memorable
mnemonic.  Mayer and Moreno (1998)
noted that verbal (text or auditory) and vi-
sual information are each processed
through distinct cognitive processing chan-
nels (i.e., verbal and visual) that compli-
ment each other.

Multimedia utilizes computer and au-
dio-visual technology to present informa-
tion verbally (text or auditory), as static pic-
tures or diagrams, and as animated graph-
ics or video (Kozma, 1991).  Attentional
inertia (i.e., sustained attention and applied
mental effort) results when a presentation
medium induces perceptual arousal that
sustains attention to the medium, and when
learner confidence and satisfaction is pro-
moted through enhanced cognitive process-
ing (Burns & Anderson, 1993).
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