
The Cambridge Handbook of
Multimedia Learning

During the past 10 years, the field of multimedia learning has emerged as a coherent
discipline with an accumulated research base that has never been synthesized and orga-
nized in a handbook. The Cambridge Handbook of Multimedia Learning constitutes the
world’s first handbook devoted to comprehensive coverage of research and theory in
the field of multimedia learning. Multimedia learning is defined as learning from words
(e.g., spoken or printed text) and pictures (e.g., illustrations, photos, maps, graphs, ani-
mation, or video). The focus of this handbook is on how people learn from words and
pictures in computer-based environments. Multimedia environments include online in-
structional presentations, interactive lessons, e-courses, simulation games, virtual reality,
and computer-supported in-class presentations. The Cambridge Handbook of Multimedia
Learning seeks to establish what works (i.e., to determine which features of a multime-
dia lesson affect learning), to explain how it works (i.e., to ground research in cognitive
theory), and to consider when and where it works (i.e., to explore the implications of
research for practice).

Richard E. Mayer is Professor of Psychology at the University of California, Santa
Barbara, where he has served since 1975 . In 2000, he received the E. L. Thorndike
Award for career achievement in educational psychology. He is the author or editor
of 20 books and more than 250 articles and chapters, including Multimedia Learning
(2001 ), e-Learning and the Science of Instruction (2003) with Ruth Clark, and Learning
and Instruction (2003).

www.cambridge.org© Cambridge University Press

Cambridge University Press
0521838738 - The Cambridge Handbook of Multimedia Learning
Edited by Richard E. Mayer
Frontmatter
More information

http://www.cambridge.org/0521838738
http://www.cambridge.org
http://www.cambridge.org


The Cambridge Handbook of
Multimedia Learning

�
Edited by

Richard E. Mayer
University of California, Santa Barbara

www.cambridge.org© Cambridge University Press

Cambridge University Press
0521838738 - The Cambridge Handbook of Multimedia Learning
Edited by Richard E. Mayer
Frontmatter
More information

http://www.cambridge.org/0521838738
http://www.cambridge.org
http://www.cambridge.org


cambridge university press

Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore, São Paulo

Cambridge University Press
40 West 20th Street, New York, ny 1001 1 -421 1 , usa

www.cambridge.org
Information on this title: www.cambridge.org/9780521838733

C© Cambridge University Press 2005

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without
the written permission of Cambridge University Press.

First published 2005

Printed in the United States of America

A catalog record for this publication is available from the British Library.

Library of Congress Cataloging in Publication Data

The Cambridge handbook of multimedia learning / edited by Richard E. Mayer.
p. cm.

Includes bibliographical references and index.
isbn 0-521 -83873 -8 (hardback) – isbn 0-521 -54751 -2 (pbk.)
1 . Computer-assisted instruction – Handbooks, manuals, etc. 2 . Audio-visual
education – Handbooks, manuals, etc. 3 . Interactive multimedia – Handbooks,
manuals, etc. I. Mayer, Richard E., 1947– II. Title.
lb1028.5 .c283 2005

371 .33
′
4 – dc22 2005001322

isbn-1 3 978-0-521 -83873 -3 hardback
isbn-10 0-521 -83873 -8 hardback

isbn-1 3 978-0-521 -54751 -2 paperback
isbn-10 0-521 -54751 -2 paperback

Cambridge University Press has no responsibility for
the persistence or accuracy of urls for external or
third-party Internet Web sites referred to in this publication
and does not guarantee that any content on such
Web sites is, or will remain, accurate or appropriate.

www.cambridge.org© Cambridge University Press

Cambridge University Press
0521838738 - The Cambridge Handbook of Multimedia Learning
Edited by Richard E. Mayer
Frontmatter
More information

http://www.cambridge.org/0521838738
http://www.cambridge.org
http://www.cambridge.org


Contents

Preface page ix

Contributors xiii

1 . Introduction to Multimedia Learning 1

Richard E. Mayer

p a r t i

THEORETICAL FOUNDATIONS

2 . Implications of Cognitive Load Theory for Multimedia Learning 19

John Sweller

3 . Cognitive Theory of Multimedia Learning 31

Richard E. Mayer

4. An Integrated Model of Text and Picture Comprehension 49

Wolfgang Schnotz

5 . The Four-Component Instructional Design Model: Multimedia
Principles in Environments for Complex Learning 71

Jeroen J. G. van Merriënboer
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Preface

During the past 10 years, the field of mul-
timedia learning has emerged as a coher-
ent discipline with an accumulated research
base that has never been synthesized and
organized in a handbook. The Cambridge
Handbook of Multimedia Learning consti-
tutes the world’s first handbook devoted
to comprehensive coverage of research and
theory in the field of multimedia learning.
For purposes of the Handbook, multimedia
learning is defined as learning from words
(e.g., spoken or printed text) and pictures
(e.g., illustrations, photos, maps, graphs, an-
imation, or video). The focus of the Hand-
book is on how people learn from words and
pictures in computer-based environments.
Multimedia environments include online in-
structional presentations, interactive lessons,
e-courses, simulation games, virtual reality,
and computer-supported in-class presenta-
tions. Overall, the Handbook seeks to estab-
lish what works (i.e., to determine which
features of a multimedia lesson affect learn-
ing), to explain how it works (i.e., to ground
research in cognitive theory), and to consider
when and where it works (i.e., to explore the
implications of research for practice).

What distinguishes this book from edited
books on distance learning or Web-based in-
struction is our commitment to taking a sci-
entific, evidence-based approach. My goal as
editor is to provide a comprehensive and fo-
cused overview of the state of scientific re-
search on multimedia learning. Each chapter
is based on empirical research and grounded
in cognitive theory, rather than offering un-
substantiated recommendations, describing
best practices, or summarizing software de-
velopment accomplishments. As the first
comprehensive research-based handbook on
multimedia learning, The Cambridge Hand-
book of Multimedia Learning is intended to
define and shape the field for years to come.

There are many books providing advice
on how to design multimedia-learning en-
vironments, but these books are largely
based on the practical experience and wis-
dom of the authors. Similarly, there are
books reporting on the development of
online instructional programs and Web sites,
but these reports of development efforts
are generally based on best practices and
informal case studies. Until recently, the
lack of scientific research evidence in many

ix
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x preface

multimedia-learning books could be justi-
fied on the grounds that a solid research
base did not yet exist. However, the quan-
tity and quality of scientific research – con-
ducted by researchers around the world –
has reached a level warranting the field’s first
comprehensive research-based handbook of
multimedia learning.

As editor, I asked the world’s leading
multimedia researchers to author chapters
in areas in which they have contributed to
the empirical research base. In particular, I
sought authors who are leading researchers
in the field of multimedia learning – that is,
those with the strongest records of research
publication. Because the field is largely inter-
national, the chapter authors for the Hand-
book span the globe. Each chapter author had
a specific charge – that is, directions to re-
view a well-defined subarea such as the role
of online worked-out examples or the role
of speech versus on-screen text. The chap-
ters in each section follow the same general
structure: describing the major research is-
sue or question, providing examples of the
research issue or question, summarizing re-
search in which measures of learning are
the central focus, critiquing the research,
and discussing implications for theory
and practice.

The Handbook consists of 35 chapters
organized into five parts. Each chapter fo-
cuses on a particular theory of multimedia
learning (part 1 ), a basic principle of multi-
media learning (part 2), an advanced prin-
ciple of multimedia learning (part 3), mul-
timedia learning in a content area (part 4),
or multimedia learning within an advanced
computer-based context (part 5). In order
to provide a common structure among the
chapters of the Handbook, I asked authors
to organize their chapters around a com-
mon set of issues. In particular, I asked the
authors of the theory chapters in part 1 to
provide a concise description of the theory
or model with concrete examples, to sum-
marize the theory’s contributions to cogni-
tive theory (i.e., to specify predictions that
have been tested), to summarize the theory’s
contributions to instructional design (i.e., to
specify recommendations for instruction), to

describe any limitations of the theory, and to
suggest future directions for research. I asked
the authors of each of the other chapters to
provide a clear definition and example of the
central principle or topic of the chapter, to
review the relevant published research liter-
ature in sufficient detail, to assess the lim-
itations of the research base, to summarize
the implications for cognitive theory and in-
structional design, and to suggest directions
for future research.

I solicited chapters that were concise (i.e.,
containing no more than 25 double-spaced
pages), focused (i.e., reviewing the research
on a specified topic), well-referenced (i.e.,
containing a rich set of relevant references),
evidence-based (i.e., providing an up-to-
date review of the best empirical evidence),
theory-based (i.e., relating the findings to
testable predictions of theories when ap-
propriate), and educationally relevant (i.e.,
drawing implications for educational prac-
tice when appropriate). In order to minimize
confusion, I asked authors to clearly define
jargon terms in the text as well as in a glos-
sary at the end of the chapter. Each chapter
was reviewed and revised.

The intended audience includes anyone
interested in how people learn from words
and pictures in computer-based environ-
ments. Although this handbook summarizes
the research base in multimedia learning, it
is intended to be accessible to a general au-
dience. On one hand, this handbook is de-
signed to support readers with practical in-
terests in how to design or select multimedia
learning environments that promote learn-
ing. On the other hand, this handbook is
designed to support readers who have aca-
demic interests in conducting or evaluating
research in multimedia learning. The Hand-
book would be appropriate for courses re-
lated to cognitive science, educational psy-
chology, instructional design, human factors,
multimedia arts and technology, professional
training, and interface design. It also would
be useful for instructors interested in de-
signing or improving multimedia lessons in
school settings, job training contexts, and
informal environments. In short, The Cam-
bridge Handbook of Multimedia Learning
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preface xi

belongs on the bookshelf of anyone who
is interested in an evidence-based approach
to Web-based learning, e-learning, hyperme-
dia, multimedia, Web site design, distance
learning, instructional technology, human–
computer interaction, virtual environments,
or applied cognitive psychology.

As editor, I have tried to ensure that this
handbook reflects the values that I think are
important for our field. In particular, I sought
to produce a handbook that is:

research based – The Handbook is in-
tended to summarize the empirical re-
search on multimedia learning, rather
than describe untested best practices
or software development projects. Al-
though I have much respect for the
craft knowledge of practitioners and
designers, it is important to know if rec-
ommendations are supported by scien-
tific evidence and under what condi-
tions they are supported. Thus, I value
a focus on scientific evidence as the key
to progress in our field.

theory grounded – The Handbook is in-
tended to relate empirical research to
cognitive theories of how people learn.
My overriding premise is that multi-
media learning environments should be
designed in ways that are consistent
with what is known about how people
learn.

educationally relevant – The Handbook
focuses on issues that are relevant to
education, that is, to helping people
learn. Thus, I sought chapters that of-
fer research-based implications for in-
structional design.

comprehensive – The Handbook offers a
broad view of the field, including con-
tributions from multimedia researchers
around the world. I value the perspec-
tives of researchers who have devoted
so much of their energy to understand-
ing multimedia learning.

timely – The Handbook offers an up-
to-date overview of the field. I value
timeliness because the scientific study
of multimedia learning is maturing at

a rapid pace, and so are the practi-
cal demands for building multimedia
learning environments – ranging from
e-courses to in-class simulations.

readable – In my role as editor I have tried
to ensure that the chapters are clear
and concise, with key terms defined and
concrete examples provided. In a mul-
tidisciplinary field such as this one, it is
important that the chapters communi-
cate what is known in a way that gen-
eral readers can appreciate.

In short, my values have motivated me to
seek chapters that are based on empirical
research and grounded in cognitive theory
rather than chapters that mainly describe de-
velopment efforts or best practices.

Editing this book has been a treat for
me, because I could commission chapters
from the best researchers in the field and
be the first to learn what they had to say.
I am pleased to share the fruits of this en-
terprise with you in a timely fashion. My
hope is that you enjoy reading this hand-
book as much as I have enjoyed editing it.
I will consider this handbook to be a suc-
cess if it helps you to understand what is
known about how people learn from words
and pictures; gives you useful help in build-
ing or selecting effective multimedia learn-
ing environments; or encourages you to pro-
duce or investigate research that contributes
to cognitive theory and educational prac-
tice. I hope that you will feel free to contact
me at mayer@psych.ucsb.edu to share your
comments about The Cambridge Handbook
of Multimedia Learning.
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