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Preface

The use of research findings is critical to the success of music teaching and
learning. There is probably no area of greater importance in the 21st century
than research involving music and its impact on the development and use
by the human brain. The popular press has reported partial findings of re-
search indicating the importance of music in human development. It is im-
portant that teachers and researchers have a full understanding of the find-
ings of valid studies in order that our knowledge not be misused. Andreas
Lehmann, a German scholar, assembled an outstanding team that wrote
chapters on our knowledge of perception and cognition for the New Hand-
book of Research on Music Teaching and Learning published by Oxford
University Press in 2002. In this text, we provide an up-date of that material
with the addition of a chapter on Music and Neuroscience by John W. Flohr
and Donald A. Hodges.

This up-date is the result of the efforts of Ms. Kim Robinson and Ms.
Eve Bachrach of Oxford University Press and Mike Blakeslee of the National
Association for Music Education—MENC, believers in the importance of
disseminating research findings to the profession. It is our hope that the
publication of separate, small, economical, books on specialized research
topics will make the material more accessible to users in a variety of fields.
Music cognition is a vital topic for scholars in medicine, psychology, in
educational psychology, and in music theory, as well as for music educators.
One will note that we have selected authors from all of these fields and
authors from continental Europe, Great Britain, Canada, and the United
States. It has been my pleasure to work through with them with the assis-
tance of Professor Lehmann issues of language, definitions, and concepts to
make the material clear to not only English speakers but those who use
English as a research tool. Accurate definitions apply to the topic of each
chapter although the authors have coordinated their writing to avoid dupli-
cation and to cover the material of music perception and cognition as suc-
cinctly as possible in only seven chapters. Although the chapters stand alone
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as a research resource, they have also been organized to be read in the
normal textbook fashion, from the introduction to the end of chapter 7.

It has been my pleasure to work with not only the authors but with the
National Association for Music Education and Oxford University Press in
this exemplary cooperative project. As one who does not normally think
about how music works within the human, I have found these chapters
enlightening as I’'m sure will both sophisticated and those of us who are less
sophisticated in brain functioning and its responses.
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Introduction

Music Perception and Cognition

ANDREAS C. LEHMANN

Research in perception and cognition in music has seen tremendous growth
over the last two decades (see Levitin, 1999). The reason for this expansion
is not that music research has emerged only recently as a new discipline;
instead, it appears that whoever had been interested in music years ago but
did not dare to do music research can now freely admit to his or her “vice.”
As a result, the field has become extremely diversified and includes psy-
chologists, sociologists, and anthropologists as well as Al researchers, phys-
iologists, and acousticians. Many of them are active musicians with varying
degrees of firsthand experience, while other scientists simply think that music
is a convenient domain for their purposes. There are also artists who use
their working environment to undertake new types of action research (see
J. W. Davidson, 2004, e.g., chapters 11 and 22). Common to all is the desire
to find out more about how our brain processes the auditory input we then
experience as music. Unfortunately, the issues that entice researchers are not
always identical to those that appeal to music educators, who, after suc-
cessful mastery of the scientific jargon, are often disappointed to discover
how difficult it is to apply the findings to the classroom. Admittedly, some
research done today might only prove its usefulness many years from now
in the context of future research.

In the wake of recent advances in neurobiology, trying to separate per-
ception and cognition has become less appropriate and useful. Where, for
example, does music cognition actually begin? Does it start in the cochlea
or right after the cochlea, or does it emerge out of the simultancous firing
of neurons in different cortical areas? And how does our individual genetic
makeup influence music perception and cognition? Where do our memories
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4 MUSICAL COGNITION AND DEVELOPMENT

and feelings enter into the perception and cognition game? As a result, and
in order to be of maximal use for music educators, here we did not adhere
to a strong division of perception and cognition but rather understood cog-
nition in its broader sense, namely, how it applies in the context of experi-
ence, training, development, and culture.

This book with its seven chapters does not purport to cover the whole
range of topics relevant to music perception and cognition. We have tried
to capitalize on emergent issues and research done since the publication of
the first Handbook (Colwell, 1992). In our experience, music educators as
a group are likely to look at the research presented in the following 7 chap-
ters. We should keep in mind, however, there is probably not the music
educator, as there is not the music psychologist. Any choice of issues dis-
cussed, references cited, or references omitted (due to space limitations) will
have to be the result of subjective decisions. A review of the literature is
never objective, because the writer has an agenda, which is to introduce a
personal view on a topic. With the help of the many reviewers who made
thoughtful suggestions to improve the draft chapters, the printed chapters
should now match the needs of aspiring or in-service music educators and
music education researchers.

The chapters follow a certain logic in that the first five chapters proceed
from the basic neurological and cognitive processes to a panoramic view of
musical development and the theories behind research on learning. The last
two chapters concentrate on music performance skills, musical expression,
and the audience. A chapter that was not originally part of the Musical
Cognition and Development part of the 2002 Handbook is the one by Flohr
and Hodges on Music and Neuroscience. Here the authors circumscribe the
research methods and results currently available in the area of neuroscience.
It is obvious that we are starting to better understand how music is processed
in the brain, and how nature and nurture interact. This chapter in fact pro-
vides the necessary backdrop to some of the others presented in this volume.
Wilfried Gruhn and Frances Rauscher introduce neuropsychological and
neurophysiological research as it relates to learning. They also introduce
some learning theories that essentially can be viewed as theories of cognition,
and they clarify one hotly debated topic in music education, namely, the
question of transfer of learning, which sometimes serves as a justification for
music education in schools. William Forde Thompson and E. Glenn Schel-
lenberg are experts in basic music cognition with all its developmental and
cultural implications. Their chapter abounds with pointers to current re-
search methodology and brings to our attention the processes in music per-
ception we often take for granted (e.g., melody perception, timbre, rhythm).
Heiner Gembris gives a more panoramic survey of topics and issues in de-
velopmental psychology. While emphasizing cognitive aspects, he also in-
corporates sociological and cultural aspects. This chapter is closely tailored
to the questions frequently asked by music educators. Bruce Torff comes
from the general area of educational psychology. His chapter places research
on music perception and cognition into the larger context of research on
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music learning and development with its changing epistemological facets.
The contextualist perspective presented by Torff is today an accepted and
important position for music education. Reinhard Kopiez reviews the area
of performance research in which great progress has been made internation-
ally. Most interestingly, researchers are no longer interested solely in motor
programming and internal clocks (although these topics are still under scru-
tiny) but also interested in knowing how we communicate and understand
musical expression. As a trained musicologist, the author is able to bring
modern research into contact with its historical roots. Jane W. Davidson and
I sum up some of the research in skill acquisition, which stresses the envi-
ronmental aspects of music learning, especially in learning to play an instru-
ment. In some ways, this chapter acts as a counterweight to the chapter by
Gruhn and Rauscher, which emphasizes the “hardware” aspects of musical
learning.

For those readers looking for an update in one of the areas mentioned
earlier, each chapter should provide a suitable point of entry. For the novice
reader the chapters offer a thorough introduction into the topics of music
psychology that are relevant to music educators.
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Music and Neuroscience

JOHN W. FLOHR
DONALD A. HODGES

Relationships among the brain, music, and musical abilities are of interest
to musicians, psychologists, and neuroscientists. The purpose of this chapter
is to provide a detailed and critical overview of the neuroscientific research
dealing with music and music education. Unfortunately, a direct translation
from neuroscience research into music education at this time is very prob-
lematic. Although our understanding of brain and behavior has increased at
an exponential rate over the past 10 years, theories of brain functioning and
our understanding of the neurobiological forces that shape musical behavior
are still in their infancy. The focus will be on ideas helpful to music education
from what is known about music and the brain. The chapter is organized
into three sections.

1. Strategies for conducting neuromusical research. A review of the meth-
odological approaches to conducting neuroscientific research in music. The
neuroscience tools reviewed in this section have in many ways revolution-
ized our ability to examine both the function and structure of the brain.
(For a more complete review, see Hodges, 1996b.)

2. Overall development. A review of findings relating to overall development,
selected topics, and theories and theoretical areas.

3. Future directions. A generalized summary of findings and recommenda-
tions and considerations for future research directions.

Strategies for Conducting Neuromusical Research

How does one go about studying the phenomenon of music in the brain?
The brain’s immense complexity, in combination with the subtleties and in-
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