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CHAPTER ONE
PURPOSE OF THE STUDY
tion

Since the early 1970’s, the topic of mainstreaming

‘has been one of interest as well as concern to mueic

educators in the public 5chooli., Mainstreaming provides

children who are le@arning disabled, phynfcally handicapped,

neurologically impaired, and developmentally delayed with

the opportunity of participating in music prograni'with

1 Naurologically impaired childrcn

w

constitute a larga number of nainatr.anod children. ﬁlthough

normnal children.

those children have been classified gs learning disablod,
developrentally delayed, or learning impaired, they are
nonothnlapl, ncurologically inpnir.&?z

Hqsic educators confronted with the problem of
teaching neuroleogically impaired children in the
mainstreamed cilassroom have been given the responsibility of

integrating music instruction for neurologically impaired

1Cecil D. Mercer, Children and Adolescents with

Learning Disabilities. (Ohio. Charles E. Merrill Co., 1979,
PpP.320-331.

2ponald E. Michel, Music Therapy. (Illinois: Charles
C. Thomas Preas, 1976), pp.61-64. ' e
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children with that of music instruction for normal children.

o

Tﬁat type of instruction demands the formulation of
objectives, the selection of materials, and the development
of methods and techniques whxsggwill foster musical
'ach;.von.nt-of.nourologically 1ﬁpairod childr.; as well as
tha£ of normal children. As an alternative, many music
educators have merged special education music activities
with general music curriculs, thus providing instruction for
all children as a “mainstreamed” class. Although beneficial
with respect to necting special educational objectives and
ancourugiﬁé normal children to share music learning -
experiences with neurologically impaired children, the
quality of and extent to which both groups of children have
benefited from such instrucﬁion should 5. evaluated through
descriptive and investigative research. Such research would
not only provide information about individual diffc;cnccs in
.ﬁﬁhical achievement which exist a;ong neurologically
impaired children, but it should &lso provide information
about individual differences in musical héhiovanunt which
exist between neurologically impaired children and normal
children.

Husical achievement of normal children has been
described by music psychcoclogists as the ability to‘pdrforn
given musical tasks ordered according to difficulty levels

with some degree of accuracy. Those degrees of accuracy,

when compiled, scored, and used as objective mggﬁur.s, are




known as achiov.n.ntw}ovals.a

Husical achievement levels vary with each child,
depending upon age and mﬁsical aptitg@q,é Y¢ry young
children ;iuaily perform musical tasks which are creative
and improvisational in nature, while older children, in‘
addition to porforn?ng tasks which are creative and
improvisational, pnrfcrn tasks which are structured and
reguire higher levels of copccptualization. Thus indi?idual
differences in musical achievement exist ;nong normal
children, and knowledge of those diéforoncis has been useful
in datoriining to what extent their skill.in musical”
poriofmanco may be achieved. |

Neurclogists have described the musical achievement
of nouroloéicnlly impaired children in terms of causes
related to specific neurological impairments.d Music
psychologistas, on the other hand, have not expanded

descriptions of musical achievement of children teo include

g that of the naurologically inpaircd.s Reasona for

SRichard Colwell, The Evaluation of Music Teaching
iﬂﬂ_h!ﬂiﬂlﬂﬁ; (New Jersey: Pr.ntico Hall, 1970), p.97.

%Edwin E. Gordon, Primary Measures of Music
Audiation. (Chicago: G.I.A. Publications Inc., 1979, p.4.

5&. Gates and J. L. Bradshaw, “The Role of Cerebral

Hemispheres in Music.” Brain end Language, Vol.4 (1977,
p-416.

®Rudolf Radocy and David Boyle, Psychclegical

Foundations of Musical Behavior. (Illinois: Charles C.
Thomas Press, 1976, pp.288-290, :
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this sﬁarlity of descriptive research lie in the fact that

1itthhi.-known about the neurological aspicts of.nusical
.’ -‘---.-'

achievement, such aimroceptiv-!r-act4vo behavior, the

F]

conponsatoryﬂfunctions of the process of synapses, and
plasticity.

Rgéiptive/rbactive hc?dzior denotes the interactive
processes between calls within the central nervous system
whiéh éaus; children to react to specific tonal or rhythm
stimuli. Such reactions are initiated when sounds enter the
ear and are received by the brain.7 That type of musical
b;havior'nay be described as (1) gnosic (;.é.ptiv.), the
child’s ability to recognize the significance of tonal and
rhythm patterns, and (2) pruxiﬁ (product;vs), the child’s
ability to perform them wifh some degree of accuracy.

Many complex components include racapiivc/raactiva
behaviors, some of wE&ch are congenital and others'df which
are acquired. The tefi “acqguired” implies achievement, that

is, the achievement of learning skills such as writing,

“speaking, moving, and overall coordination of gross and fine

motor skills.® Siniiarly, nuaical achievement of children

%

7Robert F. Schmidt, Fundamentals of Neuro-
thgiglggzL (New York: Springer-Verlag Publications, 1975,

pp.114-127.
8Cecil D. Mercer, Qh119xzn_snﬁﬂﬁﬂglsié;nii_ziih e

Learning Disabilities. (Dhio. Charles E. Merrill Co., 1979, 7
PP.124-140. ' =



includes r.coptiv./r.activc'b.haviors which facilitate the
performance pf vocal and instrumental sounds. They require
' accufuta pnrgoption (receptiva), processing by brain
' cifcuitry. piacila coordinatod.notbr responses (reactive),
and the acqguisition of musical akilis.g

Depending upon difficulty levels of given musical
stimuli, musical achievement levels of normal children nay
bé'evniuatod thr0u9h the use of criterion measures such as
rating scales. Musical achievement levels of neurologically
1npaired'chi{dren. however, are not always evaluated through

the use of rating'scales. Rather, information about causes

rslnt-d to specific neurological impairments is used.lo Thus

C——

rocoptivg/rnuctivo-behaviora (musical achievement) may be
found to vary considerably between grodpi of nourologicgllf
impaired children and normal c:h\ildren depending upon £he
difficulty levels of given musical stimuli &nd the criteria
used to,avuluaté musical achievement. -
Smaller divisions of the receptive/reactive component

of the central nervous system involve the-process of

synapses. Synapses are regions of communication between

®Edwin E. Gordon, \ .

Learning Seguences in Music: Skill,
Content. and Patterns. (Chicago: G.I.A. Publications Inc.,.
1984>, pp.134-166.

10g, Blunstcin, "Hemiapheric Processing of Intonation
Contours.”™ Cortex, Vol.10 (1974), p.147. . -~



‘nerve cells, points at which nerve cells pass from one to

the other. Synapses follow circuitry plun@ which are

.

comparable to advanced computerized aquipmdnt. Brain

circuitry is complex and many parts of the brain are needed

Bfor musical achieveneﬁt including both cerebral hemispheres,

- the brain stem, and the co;ebollu{i The cerebellum (the back

. S
portion of the brain which controls muscular coordination

.und equilibrium) calculates the flow of parts and materials

"during the process of synapses. At the final assembly stage,

components come together with flawless precision.
The achievement of complex musical responses by

children requires total integration of receptive/reactive

processes, 8o that responaes to musical stimuli may be

conplcto.ll Musical responses whiciflare incomplete or have

- not been fully processed through the brain may be attributed

-

to deficits in the process of synapséé.'Fo:Funatoly,
compensation for such‘deficits may be possible. That
compensatory function ;5 known as plasticity.

Two mgdiéal doctors, Peter Berman and David Long,
have do-cribad'thos. portions of the brain thch are not

affected by lesional or organic deterioration as

compensatory because they function for parts

. . &
11ponald 6. Stein, Basic Structure and Function in
the Central Nervous System. (New York: Macmillan

-
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of the.brain which have be;n danagod.lz That is true
particularly dufing children’s d.vgiopmantnl stages, ages
s8ix th{pugh eleven and\pogsibly'young.r, when their
Ilaarniné,‘nenqry, and conceptual abilities are developed
through education. 13 - . —

| In some instances, neurological eﬁaninations of
children with danagé to the left s}de of tha“brain have
revealed that th.y were ubla £B speak as well as to ;etain

lnformutlon, deapxta those deficits. Furthér. examinations

6H“ch11dren with damage to the right side of the brain have

revealed ngrmal functioning, although certain deficits were
r;t may be possible to establish that the musical

achjévement of neurclogically impaired children parallels
/7

hosa\analyséa.

s

Individuul dlffarences in musical achievement of . all

children should depend upon the skill levels they already
have achieved and those which they have the potential to
achieve. Because of the inseparable re;ation;hip between the

central nervous system and the process of learning,

knowledge of differences in musical achievement among

12peter Berman, M.D., Chief of Child Neurology,
Department of Neuroclogy, The Children’s Hospital, University
. of Ponnlylvania, ‘Philadelphia, Pa. 19102. Interview, May 15,
1984.

13pavid Long, M.D., Neurologist, Bryn Mawr
Rehabilitation Hospital, Malvern, Pennsylvania, 193SS.
Interview, Soptonhor 26, 1983. "

y
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various populations of children is essential in establishing

.

programs to foster musical developmrent. The purpoae of this

- -

N
'study, therefore, is to gain knowledge about differences in

muéical achievement that may exist between neurologically

- impaired children and normal children.

Problems
The problsmb of the study are the following:

1. To compare the tonal performance achievement of

,neurblggically impaired children and normal children

2. To compare thﬁ rhythm parforndnce achievement of

neurologiqully impaired children and normal children




CHAPTER TWO

RELATED STUDIES

introduction

During the past'dccade, research has- emerged in the
disciplines of neurology and music psychology. It has

contributed to knowledge about differences in musical

, e
achievement which may exist between neurologically impaired

i
&

persons and normal persons. Three studies that are most

. Televant to the present study are described below.

" Audito uen nd Left Cerebra

Dominance for La

Albart conducted an 1nvastigation of auditory
saquancing.J'4 {;; spccific prablem of his study waa to
invastigate diffarancea in the ability to maintain and use
aequantiul qspacta of acoustic input betwaeﬁ neurclogically
1npairaa persons aﬁd nornalfparébns. N : -

hW53veqty-f;ve neurologically impaired pefséns and 30

normal persons were selected to participate in the

investigation. An auditory sequencing test was administered

. l148Martin L. Albert, “Auditory chuencing and Laft
Cerebral Dominance for Language.' Neuropsycho- ' .
logia, Vol.10 (1972), pp.245-248,

: : . _

&




io
1ndiv1du§11y~to(§pch pnrt;cipant.bi anlexaminér;

The ox&nino;_gat ﬁépgsita_tha person to be tested,
with a table batwéen th;;. Twenty'counon objects were spread
on the table. The person waé 1natrﬁcte§ to listen to each
.recorded command and then to pdint to one of two objects in

Erige .
a specified order. When the person failed to fulfill a given

command three times, he was instructed gg proceed to the
next command. That procedure was followed until the auditory
sequencing test was conpleta&. The highest number of
conhands-;chieved by a-parson represented his total score.
On the '‘basis of the data gathafbd from the study, it
R was determined that there are significant differences in

auditory sequencing between the neurologically impaired

persons and normal persons, and that the normal persons

. -
-

score higher than neuroclogically impaired par;ons in
auditory anuancing. The cohcluaion dra?n_waa that the
development of l;ggunge is primgriiy based upon auditory
mechanisms rather than"upoﬁ those which are tactile and

-visual in nature.

Toward a N H of

ma n_Mus R

ur

Judd investigated changes in the musical behavior of

persons with neurclogical 1n§a1rmentl.15 He generalized that

L3
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acguired information to the musical bahi#iar of normal

persons. The problems of his study were to investigate

changes in a neurdlogically impaired porsbn’a ability (1) to

sing, (27 tb-porceiva and to memorize sounds, (3) to,.
reproduce rhythm patterns, &nd-(4) to respond to a variety
of musical stimuli.

' One neurologically impaired adult and two normal

=—sadults were selected to participate in the investigation.

Tonal and rhythm tests, based upon the ideas and suggestions

of Jellinek,l® Ustvedt,l” wertheinm,18seashore,l® Deutsch,2°
_ thein, ““Seashore, "~ Deutsc

H:Colyellzl were conatructed by the investigator.

_ 15Theodore L. Judd, “Toward & Neuromusicology: The
Effects of Brain Damage on Music Reading and Musical
Creativity." Ph.D. Thesia,'Cornell-University,_August, 1979.

163. Jellinek, “Z2ur Phanomenclogie Amusie.”

Psxch;gt;ig ggd Ngggglgg;g » Yol.350 (1933}, p.120.

174.3. Ustvedt, “"Ueber die Untersuchung der -
muaiknllsch-n Funktionen bei Patienten mit Aphasie.” Acta

Neurologica Scandinav ica. (19372, Supp.86-94,

18y, Wertheim, “"Disturbances of the Musical
Functions.” In Problems of Dynamic Neurology. L. Halpern,
ed. (Jerusalem: Rothachild Hadessah Univeraity Hoapital,
1963>, pp.47-59.

. 19¢car1 Seashore, The Psychology of gg;g' {New York:
McGraw-Hill Presa, 1938), pp 268-272.

zobiana Deutach, "Hu-ic Recognition. . Egzghg;gglgg;
Review, Vol.76 (1969), PP.300-307.

21Richard Colwell, v of M T
and Learning. (New Jersey: Prentice Hall, 1970), pp.111-130.



12
?2? foliowing tests with di;edtioha were administered

o ;n&ividually.g' . S

(1)Pitch Discrimination

Listen to each recorded pitch and then indicate on the
test form which pitch was high and which was low.

]

(2)Timbre Discrimination o

Listen to sach two-note recofded aset of pitches and then
indicate on the test form which of the two pitches was
high and which waa low. .

-
.

(3)Instrument Identification

Listen to each recorded exéefpt of solo instruments and
then verbally identify the instrument that is heard.

-

{(4)Melodic Writing B
write a familiar melody.
f\ % ; ’
. (S)Melodic Dictation

Listen to each recorded melody and then write what was
heard. o

(8)Ear Training

Listen to each recorded choxrd prbgraaaion and then write
what was heard. s '

. e (7)Musical Analysis

Analyze a composition by Mozart.

&Y

o

'iiangg;g Rgaélﬂﬂ-  §\”.

Read each excerpt of music and then verbally identify
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what was read. )

(9)&999 Term Musical Hgnogx

" Listen to each recorded musical conpoaition and then
1dentify the composer and atyle period. :

(10)Short Term Hggicd; Memory

' Listen to each aariés'of recorded pitch sequences,
rhythms, and melodies, and then sing what was heard.

(11>Dichotic Listening

Listen to aach#Bat of spokem dichotic digits, and then
identify the ear in which each set of digits was heard.

~

\ ' -3 (12)Musical Scale Illusion

Liéten to'two recorded ascales presented dichotically,
and then varbally identify the ear in which euch scale
was heard.

(13);ngrovisat;on
Improvise at the piano.
| N
(14)Conposit16%

Write a composition in the style of Mozart and a short
canon in the style of Bach.

(JS)Rtahn Repetition

Listen to each short rhythm aequance and then tap on the
table what was heard.

(16)Discrimination of Dynamics

' Listen to each two-note set of recorded pitches and then
indicate on the test form which of the two pitches was
loud and which waa soft. —_— :



N\ -

; ' (17)Discrimination of Duration

Listen to each recorded pitch and then indicate on_ﬁhe
test form which pitch was short and which was long.

J(l&)hathn Discrimination

Listen to each pair of rhythm patterns and then indicate
on the test form whether the patterns were the same or
different.

¢(19>Rhythm Dictation

Listen to each rhythm pattern and then notate what was
heard.

{20)Melodic Rhythm

Listen to each pair of melodic rhythm patterns and then
indicate on the test form whether the patterna were the
aame or different.

(21>Rhytha ﬁnalza;s

Listen to aach short melody and then verbally 1dant1fy
the meter. .

(22)Rhgthn Reag;ng

Read each rhythm pattern and then repeat the rhythm
pattern by finger snapping. 0

By,

(23)Meter Discrimination

Read each excerpt of music and then supply the missing
time aignature. X

1

On the basis of the data gathered from the study it
was determined that changes which occur as a result of a

person’s neurological lmpairncnts are as fqliows: (1>

i4

deficits in singing, (2) deficits in auditory perception and




