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Past studies of motor‘proficieﬂc&nﬁet&een deaf and
-nearing children have indicated that deaf children suffer
asignffieant de#elephental delays and lags in speed 'of

‘execution(of certainamotor‘tasks.
' . . N

-This ‘study was initiated to investigate if theee

delays wele still so and to suggest various reasons that °

9

might lead to .them. Three groups of children (N = 73
Between the ages of 8.0 and 11.q years were compared on two‘
" Motor Test, éatteries. - One gro p had normal hearing and the

other two were deaf, that is, Total Communicators (T.C. ) andv

-~

Qral. All the deaf chlldren were profoundly deaf . (90 dB+

Better Ear Average) and had. familial or unknown etiologies
of impairment. Other seleetiqn criteria for -all subjects

included a low average and above range of intelligence, and

no ether known disabilitiesn Both;males and females were .

selected trom day and residential séhools in Canada, The
ﬁnitee States and The ﬁetheflands,“. f | _\ ,]_ ‘

' \\\\\Rggglts ishowed"that d;af cﬁlldrenv were indeed
inferior‘rto"their,hearlng peers:in the aspects of méterv
,gbility tequiring balance, sone' iatefal 'movements, seme
apeas of wvisual motor speed, bilateral coor ination, and_.'
.sit-ups. ThiS'flﬁeing concur;ed with most gf the previous'
stﬁdies. , Alternatively, .deafnchildren. were bsuperlor to .

thelr_hearing peers in running speed and agility. 'T.C. deaf .’
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r

, ,response speed, and ru:z}ng speed and agil ty..

~

chi&dren were ‘also szerior to their oral deaf peers ‘in

e

5

’

leading to decreased neuron development and inferior sensory

o .“‘4,.

‘integration and - cross-modal process'lﬁ

Discussion certtred around the de ivation"of sound

etiology of.the impaired hearing leading to véstibular aﬁbqg

eneurological complicatfbns, the social and educational

--environment of“Ehe deaf child becoming over-protective and

restrictiveJ thiough problems with communication and the

4o

.incidence of a 'handicap ' the type of linguistic code that -~

7

had mnemonic advantages or disadvantages for motor programs

through temporal or simultaneous nature, and the overall

_ability of a child with language that aided the memory for

motoric actions. - o *' ' . . ‘Y
X ' :

h The conclusién was that the etiology of a hearing-

impairment should alWays be considered for having
vestibular,sideeeffects affecting bélanée. Furthermore' the

protected social envirohment'and/or restricted educational

‘ environment of the deaf child with 1ts heavy emphasis on

speech,- language and audition,)may not leave time for the

~ full development of a child s physical abilities,-along.with

his/her'cognitive;and linguistic skills.
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PART I

~ . vy

INTRODUCTIONVV

Man is highly dependent ‘on. his senses. Through
. his senses come the sensations which constitute his
~ experience. - Upon the information he receives from
‘his.sensks he builds his world, his world of perception .
- and conception; of memory, imagination and. thought. -
_ A sensory deprivation limits the world of experience.
It deprives the organism of some of the material
resources from which the mind develops. Because
- total experience is reduced, there is an imposition
on. the- balance and equilibrium of all psychological
processes. When one type of sensation is lacking,
it alters the integration and function of all the:
others. Experience is now c¢onstituted differently, '
the world of perception, conception, imagination, and
" thought has an altered foundation, 'a new configuration.
Such alteration occurs naturally and unknowingly.
(Myklebust, 1964, p. 1). : -
What will be the results? i

"A. Background of the Problem

~This dissertation  is concerned 'with ‘the motor
'development of deaf children. Studies of notor developmentl
and the deaf have been undertaken from the beginning of - this
century' and _have viewed varying degrees of individual
ability a variety'of motoric tasks suchnlas strength,,

flexibility, balance, coordination, endurance, and somewhat

-
S~

‘more recently, hemispheric laterality. One of the, earliest
studies concerned with motor development and the. deaf was
that»'of Long, whose original study of 1891, was finally
published in 1932.‘ Long was‘primarily interested in showing
that deaf ind1v1duals could achieve a dégree ofwisociali

- acceptability in 1ndustr1a1 -roles ‘that required manual

*



'dexterity.r _ p '
. The most recent study on mbtor development and deaf
children " however (Wlegersméyand van der Velde, 1983), has
shown that'(deaf children aéed ;6 to+ 10 years, Suffer
c0nsiderable _lags in some areas of motor development when
compared to their hearing peers. Such areas include general
dynamic coordination which. ;s the coordination of the body
whilst in motion. Good examples are walklng along a ,narrow
beam or_doing sit-ups. . Another area is in tasks ?requlrlng'
manual dexterity such as lac1ng, cutting, or the fﬁ}low1ngf
of labyrlnths on paper (Wlegersma and van der Velds, “1983)
In addltion, the deaf chlldren in Wlegersma s and ‘van . der*
.Velde s study appeared to be less - phy51cally f1t than their.
_hearlng ' counterparts, and -thelr speed of motor task
execution and the‘ motor . reaction .time, appeared to be
siénificantiy inferior'at all ages tested. | b
‘Wiegersma and van der'Velde stated that-

both our test results and our observatlons, as well "

as- the wider research literature, suggest that, in

‘their motor attitudes,  deaf children are slower

than normal hearing subjects. (p. 107)
They went on to suggest that the reasons for\such ?slowness
and deiay® lay within tnen areasﬁ of. organic,g verbal,
and/or_ ;emotional, or sensory problems. 'This can be

explained in two ways. Firstly, that the loss, or ‘reduction

1Long's study is describedrfurther'in Chp. 3.



Lot

in the sense of heating, dep;;ves the organism of thé‘

-’

~ integrative use of sound.endﬂof the value of sound in
orienteiion:, }A . normally heexéng individual connects
immediate movement in a head turn towards a sound in a basic
stimulus- response pattern. The deaf inéividual does . not.

Lack of this spontaneous movement ‘and orientation decreases

>-opportunity forﬂpract1Ce_w1th an in;egrative function, and a

delay in the development of sensory-motor integration may
follow. Secondly, depending on the.etiology of the hearing

loss, there ,6 .may be some kind of ‘specifio ‘neurological .

sensory problem. That is, the lack of sound \input' may

,

eliminate the development of audltory integrative 'patq??ys

in the cerebral cortex and elsewhere in the braln. ,These

’

authors purport that an’ undefdeveloped'part of the - brain

may mean/ a slower response time, and alternatively,: that

less of] the 'brain.’' is being used - for sensory-motorf-

vintegrat on. Thus delay may occur.

t would appear from Wlegersma s and van der Velde's
(1983)
mofo:i dé%elopmed% ‘is . important. However, mofor
development is often overlooked in edhoationai programing
for '
‘“ﬁé&e ent education are not always found in schools for the
deaff in Canada, and current economic policies; ére: 1eading

~ sonle’ educationalaadministfations'to limit and cut beck ~on

.//

research, -that the role of _ sound x;then, in -

eaf children.. Specific motor programs and general

"extra-curricular" activities which may includep the .
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gymnastic *pfograms of yhrch~movément_is a central part.‘

Some . educationai‘poiicies‘also'try"to place more fq?us, on
‘fﬁe language and ‘speech difficult;es' of a deaf“>child)
tﬁereby eliminating the "extra-currfcular" activities of gfm
énd moyément which are thpse' most likely *to facilitafe,mbtor
development. Thé‘rationale for the‘elimination is«éhe need
to focﬁs more time on the development_ of linguistic. and
communications skills. Yet‘it ié apparent thaﬁﬁfhere may be

a case for #he sbecific inclusion of physidal education

i»along with addition&l suppoft such as physiotherapy and/or -

the >paying'of sbecific attention to mpvemenﬁ‘ education in

K

the classroom. There may also be a need to try to make the

experience of'the/valge of sound available to a deaf child,

L/

- or to’coMpensateifor itshyalue in other defined ways. And

most importantly, ifliéJuQAtors are awére} of ° such motor

" delays due to impairedjheanihg;*they may be better ~ equipped

to apprbgch suéh motor tasks as speaking‘and éigning ‘which
\éfé fhe modes of linguistic communication of significant
’debéte in deaf eduéation. Finally;‘it daﬁ 'bé recognized
,that,~activ;tiesbzin(the gymﬁéstic préérams in schooisnacaﬁ

offer ‘a startihd place for any necessary policies of

remediétion.

B. Rationale and Purpose of Study

The poiﬂt of departure for the present study is the

general finding reported in recent Liﬁeraturé that children

with impaired hearing show areas of deficit in their motor

.
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abilities  (see Rittenhouse, 1979).  Thus the first
b ‘ :
' research question to be addressed 1s: ¥

w‘

1. Do deaf children really show deficits in their
//-mqtor abilities when compared to _their normally

hearing peers? . - .

If the initial question is answered posibively, then e

weamﬁst ask:
2. 'In which area,"or areas,-of motor ability does- the
4 . . ,
~speed, locomotion, or in other similar attributes?
A finalfhrea for research then concerns the effects of the

educational methods used with deaf children. For - - example,

\ 0

'will there be a difference in motor ability between those
N

children‘:who have been raised with oral o unication asw

their dominant means of expression and interaction, and

-

those who have been raised using both oral and the manual

communication? Although there is congigerable literature on

the value of linguistic coding to motor development (Cratty,

1962; Blank and Bridger, 1966; Adams, 1971; Hogan and

Yanowitz, 1978; Clark,-1978; O'Connor and Hermelin, 1978;
'Newell'and Barclay, 1982{, Wall and Taylor, 1983; Wiegersma

~and van der Velde, 1983 Wall, McClements, Bouffard and

Findlay, 1984), the literature relating to the motor abilitf

o

distinction. Thus the third research qguestion is: -
. , ' e

.

3. Do deaf children who are educated using the total .

. deaf child show a*deficit, for example, in balange,”

‘of. deaf .children ‘does not appear to have considered thisl



communication method and the oral communication

T

method - show differeqtiai degrees of motor

proficiency?' .

The answers to these research ~questions create

further enquiries into.ﬁhe aspects of deafness. _ Althodugh

there can be no definitivefanswers‘as to why deaf 'children

‘may be having motoric difficulties, trying to obtain an

understanding of possible reasons why, can be beneficial in

. -
setting up .appropriate remediation programs; Therefore,

[}

this study also includes ‘the con51derat10n of the processes

involved in good motor development, and how these ~ processes

'may be affected by ,a congenital hearing 1mpa1rment.

‘In coming’to»such aﬁ understanding of the'effeot~_of
heerinq zimpairment on motor abillty there ere four‘ main
areas to consider. These are: -

1. the relationship of sound to the development of

sensory-motor integration and to the subsequent

neuron devedopment in the braln,

2. the etiologloal or1g1ns of a  hearing impairment~

which may create. further neurological problems
directl&,affecting motor abilify; -
é. the relevance of language and‘ experience -to
developing motdrrc.abflifies; and
4. the suggestion that "inner speechﬁ is related to
f_poﬁor‘ planning, and that linguistic codes of a

"signed versus an orally.developed'language may lead

t

of

-—



temporal in nature).

X

C. «Dellmitations_ v

-

This dissertation is limited W'y
motor ability of two groups of ‘profb¥““

. . . Nast
(over 90dB better ear average), one group using Total

Communicatign, the other using Oral Communication, and a

comparison group of hearing children. All ngups are
matched on ceértain criteria (see Agpendix I, pp. 232-237),
so that the only apparenf differences are‘ig the ability to
. hear énq, the mode of é;mmunication. " No atte@p;.'is being
madg/gé diagndse specific areas:of difficulty with a view to
remediation. It is intended af a comprehensive, descriptive»
study' of motor vdevelppment,’ and deafqess, ‘and»‘to thé

consideration of the relationship between them.

e “ | |
'Oral' versus 7Manual'\Abili§1: (see Definitions, page 10)

It is to be nbted that no attempt is being made to
. answer questions of superiority of communication modes for
the deaf, that is of o:alism versﬁs manualism. It is’ also

not the ﬁurpose of this'study to .provide énswers, about

differences in the cognitive abilifies of deaf and Vhearing

children. The selection riterion of 'mormal' intelligence
(see Appendix I, p. 226) is taken as assuming that similar
cognitive potential .for motor ability exists -in all the

children studied.‘

3!
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'Good' Total Communication versus 'Good' Oral Communicatikn

{ ‘ . L

Ability:

In considering the criteria of total communication

versus. ofal commpnica;ion, it'is important that both these

| moaalities are~ represented' in their truest form.  This

Igometimes pregents a problém (for example£ in the; provincé

of Alberta) since those children who are defined as 'oral'

“in the eduLational systém (t@us not being 7pnsidered total
h.

communicators, see Glossary.- of Terms)/ﬁvhave often Dbeen

‘_informally, introduced to signs. Some subjects from The

. Netherlands were therefore also included in this study since -

it is known that their residential school has\no'signing in _

N\

the environment. Regarding oral ability, however, .no

measure of speech intélligibility or reception was included

in this study. Administrators and teachers were concerned.

that some students ﬁay(Ee over-tested, and rejected the

original proposal to incorporate tﬁese variables.

Cultural'Considerationsﬁ

There is concern that children from different

countriesi may differ culturally in abilities. Regarding

motor ability in the general way that it is measured in this

v

study, it is taken that children across cultures -

de#elopmentally show invariant pafterns. wHowév_er, to hélp
acknowlgdge this concern, th§7ﬁesf of. General - Movement
Coordination (Wiegersma and Reysoo, 1983) was used. To this

date, this test has been used in various countries in



Europe, in Indonesia, and in the United States of America.
Results across all countries appear similar (see Table 1, p.
190). N | ' ' |
Finally, it is not the purpose of this sﬁudy to
compare educational provision by country or between schools
used in the data gollectioﬁ. Neverthe¥?ss-this stddg: was .
'inifiated from comcern ovef the léék of educatibnal

attention in the area of motor ability with the deaf child.
‘. ‘ / ' .
D. Definitions '

.

1. The term 'hearing-+impaired' is usually used as a

;igbal term meaniqg all those individuals‘whé‘have a‘hearing
loss significant enough to interfere with communication and
" wha thus require remedial intervention. ~ |
The . térm 'deaf' is one éart of this global term meaning
individﬁals who ﬁ;;; a hearingyloss to such a degree that it
precludes the natural developmént and acquisition of ;péech.
and oral language. Individuals who have a hearing loss to a

lesser degree so that it only interferes with the natural

process, form the other part of the continuum -- the ‘'hard-
\gf—hearinq'_(Rodda and Grove, 19%7). : ’

2. TotaI'Communication: a communication system _that ‘

includes the reception and production:of a spoken sound
system through speech-reading, audition, and speech, as well

L’ésvthe #eception and production-of'a formal system of signs

and fingerspelling.



) TABLE 1

’ Psychomotor Ability of Deaf Students
. . Aged 6 - 10 Years '

Transformed z-scores
20 1
18 1
{6
14 A

a Mean of Standardization Group - a

F - on O =
A

= R

 NETHERLANDS GERMANY DENMARK BELBIUM U.S.R. SRI INDONESIR
B Male [ Fenmale LANKR

; J . .
a" represents the mean of our Dutch reference group, expressed
in terms of our norms.

L]

To clarify this: -we computed z-scores on the ba_sié of the data
of our, standardization group (Dutch, 'normal’
children)

-these z-scores were linear-transformed after
the formufa: norm = 3 x (z-score) + 10.

-in this way we constructed a 'scale’ with
scores from 1 through#9, with a mean of 10
and. a standard deviation of 3 “

-the solid horizontal in the graph on 'level 10'
thus represents the mean of our standardization
: group and the mean results on the motor test
of -the various groups of deaf chiidren ars,
‘compared' with this mean.
P.H. Wiegersma (Personal Communication
. October 28 1986)

10
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3. Oral Communication: a communication system that’

s

includes the reception and production of 3 spoken soynd
system through speech reading, audition, and speech.

4., Manual Communication: a system' of © communication

-

that 1is based on a formal?code of manual signs and manual
fingerspelled symbols. -

-, s
5. Pre-lingual Deafness: a hearing impairment whose

onset preceded the develo?ment of language.

6. Profound Deafﬂesé: a degree of hear&pg loss over

90 dB, calcylated qyér the three speech frequencigs (500;

-

—

2,000; 4,000 Hz) in the better ear.

b

7. Motor Development: the progression through the
acquisition of motoric skills usually relatihg to physical

~and mental mat rity.

8. Motor "Ability: the successful ?khievement of
~motoric skills with optimal efficiency.

9. Normal Hearing: ° abiiity to hear without

amplification below a range of 20 4B, and as an individual
who has acquired fluent spoken language through normal use

of audition.

1
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. . . PART IT..

REVIEW OF THE?THEpRIES OF MOTOR DEVELOPMENT

This chapter ‘will Staft‘with'an* analysis Of’ thef

'normal development of motor ability in children in order' to

'show ghe importance of achieving success in this area._a'It';
,owb

will then relate this to the prevalance of deafness 1n"theo
'developing child w1th a concern towards other' problems i?:
‘the cognitive, linguistlc, and soc1a§;and emotional ‘domain. 'y
An _in—depth study of the p0551ble ‘reasons why v1mpa1redv
:hearing may /Effect the development of good motor, abllity,

bwill follow iin- an attempt to understand why ‘such vapf

,relationship may ex1str Frbm an educational v1ewpoint thls .

is necessary in order that methods of remediation may be-

’

implemented Part IIT will look more spec1f1cally at the |

R S —
'research n motor %?lllty and hearing-impairment, and ShOW’ MM‘

‘,the problem‘areas ‘that have been 1dent1fied RN " i Vo
A. General Motor Development and Deafness. ;s'Good Motor
; - 5) ‘ o . .

-n:,:

Development Important?

- ;' 'Wiegersma and van dér. Velde (1983) stated that'
. . e
. ihe first iive years of a child s life can be‘ _
; characterized as an accelerated period of development
' -such that a firm basis*has been created for’ achieving
- full competsnice = in many fields of performance.
(p.1os)"-- R

- . : . ~
. o . ¥

'They pointed out that, by school age, the child has commandf~:

”over many fundamental skllls required for motor develj'”ynt;'.

B
and quoted Raéick (1973,_1977) who has shown by factor
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!analytic research that such skfils show striking SimilaritY'

'Wﬂ‘

to ‘that of adults. Wall and Taylor (1983) wrote.

. e movément plays an impoptant ﬁpﬁé in the livea
_of most children. In theif early years, movement
‘competence allows, children to explore the environment,
while: later on it facilitates social developnent

,through different types of play&experiences. (p.“ﬂ) ’;'

Fleishman"(1964), in his work on the structure and -

measurement of phy51cal fitness claimed that 'success in'

motor development can be typically related to . intelligence

'levels 'and that consequently,'_thet_ infant “watoric'

'abilities are often the basis for predicting his subs--guent

'basic abilities (p._14). Studies w1th,the‘motor abilities

of Down s Syndrome children (e g., ith &’ Frith, ~1974)gv

: would seem “to lend credence to a relationship betweenv

L

lintelligence and motor abilities, at ‘least. at the lower end

:of .the intelligence scale: Further,: Welford (cited in

Liebert -and Wicks-Nelson, 1981) has found that stud'iesﬂ .wi'th :

"elderly' :persons 'revealed that sensori4mot0r performance‘

correlated to various extentS\with intelligence test scoreS"

‘and other measures of cognitive or intellectual functioning

p. 567). .- e R

Werner‘ (1975), and Piaget (1966);(citedflin “Orpetﬁt-r

1972)‘ both stressed the importance of "sensoriamotor"'

brfunctions for the child ] total development and learning,fi

: and "Piaget further showed how- crucial concepts grow out of_;

the manual operations of the child" (Gardner; 1982, p. 42).

“Orpet (1972) also mentioned that sensori-motor functioning
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‘is ‘related to language‘processes. And‘Frostig and‘ Maslow

\(also cited in Orpet, 1972) purported that a child s social'

,,and emotional well- being may often be influenced by sensori—

motor abilities -and. defects.

Successful motor development thus appears to be‘

o

‘fundamentally related to other aspects of development for

the éhild~ | This relationship assumes importance “in ‘the

p‘development of language, social and emotional well being,

fand general cognitive growth. However,.although "the joy of

moving is experienced by many children, ‘not all of them gain

the physical, 1ntellectual, and soc1al benefits that can

accrue from pOSltive movement experience. (Wall & Taylor,

1983 .11). For example, if a child who is deaf is show1ng'
some slowness in. his motor development hlS cognitive growth.

may also be slowed Tt follows, therefore, that his future

educational achlevement : may'»be similarly affected‘~ Aff_

‘recent study of deaf school leavers in the U S.AL iOffice of

Demographic Studies, 1980) in fact found an- average reading

ability of grade 3.4 with eighteen-year-old deaf ‘school

leavers. Socially, and emotionally, various researchersb

(Altshuler,,Edwards, Vollenwieder, Rainer and Tendler, 1976,:

Bindon, 1957; Garrison, Tesh and Decaro, 1978; Kirk, 1938;

Levine, 71976;.SchleSihger,and‘Meadow,‘1972; Sisco,_ Kranz,

Lund and Schwartz, 11979;_and Vegeley, 1971) ‘have also

commented “on emotionals"problems of deaf ‘persons - when

‘compared to the normal hearing population. Sisco, Kranz,

o



Lundiand‘Schwartz (1979), convincingly‘compared a‘prevailing

figure of 1- 2% for emotional disturbance in ,normal hearing

_in the local public schools (Educational Statistics

Report, 1979) with a figure of 9 8% for deaf male and 5.69%

for deaf female .children (Office of Demographic Studies,

Washington, 19.79,). Levine (1976) in particular, ) descr.ib_ed

deaf people as exhibiting emotional immaturity, “adaptive

_rigidity, 'SOCio‘economic impoverishment, and narrowed

1ntellectual functioning Gp 259).

Whilst " emotional or intellectual problems of the

deaf cannot5obviously be said to stem solelyf from motoric

15

difficulties, it is basically unwise not to be aware that

difficulties‘ faced by da child in any part of . his

. development, can detract “from an optimal . developmental

'process.’ Attention to- motoric development-with the degf
child may therefore possibly minimize ‘or even eliminate some
of these problems. o ~ S

To conclude,'considerable evidence seems to support
{9 o L ‘ '

: growth Further, it 1S recognized that this society places
<
a high empha51s von the,phy51cally strong and competent

3

1However, these authors did not define what they o
meant by emotional. disturbance. ‘Care should be taken in
distinguishing the emotionally disturbed from the °
emotionally retarded. Emotional disturbance connotates a
psychological state. Emotional retardation may be more :
. appropriate for the deaf population since it relates to the

_aSpect of - immaturity. ‘ : :

the importance"of good mot%gg developm%Ft in cognitive-



individual. A child'who has difficulty with smooth motor
performance very o%ten has to face ﬁegative‘social opinioﬁs,
and 'exclﬁsion from recreational  group 'Jexpgriences.
Emotional - well—ﬁe%ng is Lhus_affected. éecause of , this,
.therefore, it is worthwhile taking a closer"look at
understanding_}thg~ procesSes‘vinvolved‘ in typical métor
deVelopment.' B | | | ' |

k4

]

Normal Motor Development

The initial learning'of children is clearly related

to motor development. Malina and Rarick (1973) ‘of fered

16

tquite a c$mprehensive . description of growth and ,mofor )

Aperformagcéglj They start with ﬁhe'reflexes;of the newborn :‘

iﬁfant,*aaﬁdx fallow with an outline of the developuwwnt of
independent skilis,lsuch'as the skill”of'lécom&fidh 'fe1éted
to age and sex! Much'earliet,‘Shirlgy'(G931, 1933) tabled
,fivé orders‘gﬁ'skill devélopment and this‘is comparableﬁlto
thé, Bayley Sg;ieé.df infant ngelopmenf of '1965. Piaget
(1966) ‘also ”deiineated 'six - stages ' of;l senSo:i;motpr

. development during the initial period of growth of the

infant (0-2 years). He purported that children must pasé,

through - all six stages in ordér_to becomé pre—opefatlonal._

In fact, the young infant from a véry early age appears to

\

 engage in motoric movement and debelop@ént with vigor and

_ : ; S ]
purpose, -and Gardner (1982) suggested that such exercise ‘'is

a learning  of npafterning for later ” locomotion and mbgﬁ?m:



skilled movements., Unless a child therefore~ manifests a ‘

problem with some type,gf physical deformity or neurological

malfunction all the stages outlined by Shirley, Bayley, or
Piaget should be successfully completed. Success here then

appears to be related to later success in the other ‘areas

discussed.  But sometimes.problems do~occur. One 'possible»

'malfunction', is the impairment of one of the senses that
" is used to make movement possible. A e
The senses are used to perceive the environment, and

it .is the perception of the environment that then enables

movement 'within 'it.  An. individual' thus needs to

‘successfully integrate perceptions and experiences of the

-environment with - the motivation for movement or motor

o

action. In relation to'intelligence and cognition then (as

previously mentioned from Fleishman, 1964; Frith and Frith,:

1974; and Welford, 1977), lack of, or ‘slowness ' .in

interpretation by +the ~brain of incoming' information

‘from ° the senses, delays response. Further, if one of the
senses fails to give adequate'information, efficiency of
responSe is 'diminished.v,Theories of sensory integration
help to explaih this'phenomenon. O'Connor and .Hermelin
(1978). outlined"three such theories. The bfirst -is that
. sensory integration is. an~inherent”skill which simply needs

"fine-tuning" as the organism develops. The second 'is that
sensory integration is developed through environmental

experience. A third theory emphasizes othe necessity of
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: laﬁéuage_ for full development of sensory integration - and
sensory dominance. Each of these theoriesh.needs to Dbe
understood in relation to the impairment - |

ofﬁﬁhe sense of hearing.

. ¥ : . : :
1. Sensory Deprivation; Sensori-Motor Integration, and

Motor Develoghent.

(a) Sensory Deprivation.

Wiegersma and Qan der\Velde,(1983) hypqtheéized that
auditory laeprivation‘ ﬁampers'.mOtorié. development aqd
" movement adaptation of the individual for the following
.reasons: | A

(a) Infants and babies at times try to rehearse

: movements which produce intriguing or pleasant
.sound effects. This process might be important
for achieving movement ‘control.

(b) In everyday life, knowledge of performancé'and
knowledge of results can be obtained by  the
normal hearing individual through analyzing the
sound effects of the action, striving to learn,
and in the regulation and automation of certain
movements or .skills. . .

(c) The qualities of sound with regard to spatial'
orientation are such that they supplement vision.
(p. 109) o o '

All these are coﬁce;hed ”with aspects of deprivation,
specifically, the-deprivatiohaof'sensofy information gained
from sound. Cohen (1980) explained this as follows:

It is mainly through the senses that the organism
‘mediates betweenh inner needs and external circum-
stances. The sense of hearing unlike other senses
of vision, olfaction, gustation and taction, cannot.
be stopped or started at will., It is a continuous
pathway that links the individual with the environ-



.
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&
ment and is the means by which most learning is .
incidentally acquired. The ears %Fe *he.channels
through which stimuli from almost®limitless, visible
and hidden evironmental sources trigger reactions
ranging from simple to very complex. (p.. 1040)

The effects of eensory deprivation on people  who
,oontinuously monitor their. éhvironment normally . through
their senses,\WQre extensively studied in the fgtef?1950's
’and 1960's through’ reeearch'on‘man's survival in; outer

&

space. . Tests were conducted by N.A.S.A. in the d-SmA. on
. N - ”..

the reaction of individuals to deprivations'of eound, touch,

19

or gravity, vision, or exposure to continuous noise and/or

light. Some Canadian researchers { Zubek and McNeil;;’1977;“

‘Zubek, Aftanas,'.Kovach, Wilgosh, and Winocur, 1963) also
made studies of the effect:of similar sensory deprivation on
people. WLiebert and Wicks-Nelson~(198§) reported studies on
sensory‘deprivation with animals. Altnough little has = been
specifically written‘by these'researchers on the results of
the deprivation of. sound as a single criterion, some other
Zubek studies (1960, 1961) have-shown that under conditions
of prolonged'isolation&ggth absence of both light and sound,
perceptnal-motor Vability becomes considerably .. impairm.
Indeed, Zubek (1960, p. -240) mentions confirmation of +hese
fihdﬁngs~with those of other studies of a similar nature. i

It can be snggested then from .ﬁsnch senscry
deprivation research, that sound' plays an important part

in- the development of ability within the perpetual motor

domain. _The only caveat in relation to this study can be



.

that the_‘subjects in these'studies were used to performing
with. all their senses intact. Sudden elimination of some
of their feedback systems obviously has an effect. For an
-individual who has grown up in his environment never having
‘had the use of one of these systems, the effect may ‘not be
quite so apparent. However, early deprivation of a feedback
system could have an effect all of its own!
'Sound' is therefore important. According to van
Uden. (1977), Puyenbrook (1983), and’Veeger'(1983), it is
most valnable for its spatial awareness or distal'processing
attributes. It alsgo acts as an arousal or attention gaining
stimulus to the reticular activating system, and as Cohen
'(1980) said, it maintains constant contact with the
environment. Sound fills all of a person's environment. It
can. be in front, behind, above, below, near; or fari= The
,receiving of these fferent stimuli enables an indiv1dual
Q@g orientate himselr?ipatially. ‘It'enables a connection . to

be made between objects and the self. ' Thus it ‘can be

valuable in; developing idéas of strength, speed, or the

direction of force in a movement as the organism moves in

space. - In avseries of .experiments in the late 1970' s (see
Kelso and Clark, 1982, Chp. 4), sound also proved to be an
important element for learning about a- movement,
particular’y regarding the speed of action. » FolloWing

general explanation of a taskj some subjects were allowed to

‘*listen' to other people doing it—-before them. Othersv only

20
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had . the verbal explanation. When they all" performed the
tasks themselves, the listeners were much more successﬁul
than those whc_had not listened. From this McGee (cited In
3 } . AY .
Kelso and Clark) hypothesized the following: -
. . . that the subjects' listéning experience may
have provided information about the proper speed of
the movement that.they were tq make, so that the’
movement was initially, more rapid (and hence closer
to the target movement time) than was the case for

the subjects without this listening experience.
: (p. 130)

Such studies indicate the informative value of sound which
‘deaf individuals miss. This means that they may rely on
less.information when learning about a required acticn. Tt
might be for this reascn, therefore, that the research shows
‘deaf childre# to appear slower in ‘reagion time.
\B . m ) .
But there can be other values of solnd. Ijsseldijk

(1983) mentioned that van Uden) was concerned about
eurhythmia and‘hearlng impalrment.

It is thought that eurhythmia, i.e. the ability to

execute, imitate and remember rhythmic movements, .

develops in a baby with normal hearing by auditory

control: the child sucks, claps his hands, babbles,

shakes his cgadle, and so on, and perceives auditorily

the sound-giving effects of his own movements. Most

of these movements are not visually perceptible, but

their sound-giving effects are perceived almost

continually. (p. 2) \ ‘

A o ’

Accordingly, van Uden expected, and then found (see ‘van
Uden, 1983), a slgnificant backwardness of deaf children in
eurhythmia. And rhythm is a basic element of movement land
timing. Van Uden has further noted that the deaf children

in his school (Sint-Nichielsgestel, The Netheflanﬁs) walk
. 7 . ¢
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with a more proficient step when given amplification. They

no longer shuffle their feet when auditory feedback of this

~movement is received. Here then, sound appears to ’be

important for general coordination and perfection of

L 4

movement. ‘ .
L
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Another espect‘”?of the relationship - of th& »

deprivation of ‘sound to the developing organism includes a

further developmental element.. This 1is physiologidal.

Bernstein (cited in Hay, 1983y observed the following:

Over the course of ontogenesis, each encounter of
a particular individual with the surrounding environ-
ment, with condifions requiring the solution of a
motor problem, reswlts in a development (sometimes .
a very valuable one) in its nervous system of

. increasingly reliable and accurate objectlve
representation of the external world, both in termg
of the perception and comprehension involved in
meeting the 'situation, and in terms of projecting
and controlling the realization of the movements
adequate to the situation.” Each meaningful motor
directive demands not an arbitrarily coded, but an . .
objective, quantitative and qualitatively reliable
representation of the surrounding environment in the
brain. (p. 109) s

- The deprivation of sound may thus serionsly impede the whole
ihtegratime process but worse, it‘mayvimpede the development
of the auditory areas in’ the cortex altogether. There is
now some suggestion that neuron development'begins in-utero,
and tnat the fetus ‘responds to sound as - early as the
third month of development. Bernholtz "and ,Benercerraf
(1983)' experimented mith"various sound emissions to
different fetuses and concluded:

We conclude that hearing is established as a function-
ally‘’interactive sensation by the start of the third
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) trimester for the specific stimulus used, and with
the restriction to short latency craniofacial motor-
reactions. Arm or leg movements of longer latency
(1.5 sec. delay) without associated head mévement or
blink, were seen in three of twenty-four additional
subjects younger than twenty-one weeks of gestural
age in whom this activity h been specifically
sought. The sharp transitiénal occurrence of. auditory
startle behavior at the twenty-fifth frontier of

i gltra-uterine viability provides an additional

indicator of neuromotor activity. (p. 517)

Obviously, therefore, movement (and so motor development)
begins much earlier than birth, and. morq' importantl?,

begins as a reponse to sound. The deaf child may,

thus, always face at least a g}ne—month developmental delay

in motor respohse. It may be possiblé that the delay will
ﬁqt be so great if vibro-tactile aspects of movement for the
fetus are included. But it remains to be considered if the

-

developing brain can- regain this interuterine learning post

birth. This discussion emphasizes the need for extra

educational attention to the motor domain of the deaf child.
In- fact; “Véeger (1983) emphasized\ the need for
sound/movement dQVelopmeht in the neonate for the same
reasons. He suggested that the lack of auditory stimuli may

lead to a "permanent retardment in development” (p. 6), and
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based his theory on the supposition that cerebral

development is not yet caompleted at birth. He mentioned
Shapiro (1970) whose study with rats found that:

the number of dendritic synapses to the pyramid
cells, and the number of neurons that could be made
visible by colouring, was much higher with the extra
stimulated animals, than with the non-stimulated
control group. (p. 6)



Tﬁe conclusion is, therefo;e, that the absence of a sound
.
stimulus after birth "could possibly have adverse effects on
the development and extension of neurons and associative
fibres in the central nervous system"_(Shapiro, cited in
Veeger, 1983). And,both'Confad (1980) and Arnold (1983)
agreed with this result of deafness. They also-~ added a
degenerative viewpoint to impedence of development. Conrad
(1980) stated: ' , a
Research on the effect of prolonged auditory
deprivation in animals points strongly to the
probability of transneuronal degeneration which
might be irreversible, and it is argued that
similar degeneration is likely in humans in the
conditions accompanying profound congenital
_ deafness. (p. 317) : 1 .
_[ .
Arnold (1983) went on t0f$e¥.thaR "it is a real possibility
that auditory deprivation may cause atrophy to parts of the

" cortex." He concluded that "the only way of minimizing this

’
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danger 1is by properly fitting a hearing aid and convincing -

both child and parent to use: it" (p. 230).

(b) Sensori-Motor Infeération.,

.However, it is not just the deprivation of the
distal prqgeesihg er spatial attributes of sound that affect
“the individual, nor that of the deprivatien. of audi£ory
feedback aea rhythm for movement and speed. It may be the

‘effect that this deprivation of gound has on the general

~ powers of sensory integration and cognition, that are

crucial.  Simply, successful sensory'integrationA‘of\ sound

must take place before reépOnse in the form of motoric
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movement can occur. As Koupenick, MacKeith and Francis-

Williams . (cited in Cruikshank and Hallahaﬁ, 1975) noted,
"motor delay can arise not only from motor disorder, it can

arise from a-disordefvof the other (emphasis added) systems"
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(p. 110). This means that the central processing system' of .
9.

the brain must be intact, as well as all of the sensory
pathways that transmit informgﬁion. They ‘continued to
expléin that‘learning occﬁrs in three stages, namely: s
(1) the receptién-qf experience (i.e., sound itseif);
(2) the central organization of . received experience
(sensbry integration)}‘and ' ) o
(3) its éxpression in terms of behavior (i.e.)'mgtoric
action), 'with a capacityvﬁo.build further learning
on the experienges-that hﬁ?e been integrated this
way (sensory re-integration).
: i

All three of these must be functioning adequately for

. optimal performance. Further explanation of this aspect of

sensory integration is made by O'Connor and Hermelin (1978)

when they delineated the Piagetian concept that "for the
. N #

first two years of lifé; children act within a sensori-motor .

’

space which has to be.” coordinated through actions and

perceptions" (p. 399, Developmentally speaking phegefore,

the child's first experience in the world is that of himself

in relation to the space around him. His éxperience is
gainedAthréugh the integration of what his senses perceive.

The perception of space, and perception of one's own
movement in space whether of limbs or therwhole,body,
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- may rely on different kinds of sensory information..
According to Holst (1954), movement in space is not
only monitored from feedback, i.e., reafferance, but
by ‘the efference for a- movement, that is, the motor'

. command or ."plan" for a movement leaves an, "image" of

" itself somewhere in the nervous system. -(O'Connor

- and Hermelin, p. 37)._ : L :

O'Connor wand Hermelin also mentioned the .extension of-

Holst s argument by Held and’ Hein (1963) who maintained that

L4

: any movejent 1s always rechecked' against the continual

L ‘ L : _
’inédhi g information. : Iwisum,_the-“organlsm 'perceives a -

- situatf n, and acts according to what he/she has' perceived.
The° result is then stored as an 1mage, or blueprint for tanv
'action when the senses once ‘again . perceive a’ similar.
o situation or environment.' As she action 1s then replaved
‘ the senses continuelto monitor and. send back Anformation :as“
to whether 1t was. satisfactory, or .if,fa correction isi
Vneeded. Veeger (1983) outlined this kind of action feedback“‘
' system in his diagram of the development of - sensori—motor.
"svstems. A graphic representation of- thlS is illustrated in
Figure i; Here he. suggests now incoming 1nformation ‘is
.received vfrom the env1ronment (A), and 1nterpreted tint the
v\ brainw as requiring a neCessary action (B) ~The' order for _qd

the action to commence is then passed on to the motor area

¢ % -
- (C) When it ‘has been executed, EEedback occurs (D) and theﬂ
‘information is passed back up to the brain. However, Veeger”“'

purports that this whole action feedback system is not fully'



The Figure appearing on this page has
been rémovedvdue to questionS":égaqgiﬁg .
copyrighﬁ;b _
The 'Fiduref représented ‘a diagrammatic
‘ :epresentétion;' of the developrent | of

sensory motor ° systems birth ‘to  three

. monthé[of!agg.-

- TL.M. Veeger (1983).  Unpublished paper. -
~IntérnationélA Short 'vCoﬁrse, Siﬁt-i
- Michielsgestel, Netherlands.



functional until ‘at least the fourth month of li-fe.1 If

this is so, then it readily becomes apparent that with the

" lack of a whole sensory input experlence such as that of

sound, less information is available at outset, and both the

- monitoring of the result,'may be less efficient. The

‘ welford ‘T1968), adams {1971) and Whiting (1972). who have

decreased efficiency may manifest “itself in- slowness.~ ?
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’initial integration for ‘a motoric command, and the

The action—feedback system depicted by Veeger (1983)u

_relates well to ‘othe - theories ~of Schmldt -(1975),

)

' 'all‘ attempted to explain human motor performance through

-
av
x4

£

o Schmidt‘(1975)-1n;p3;ticularcdefined a "schema program". for
'imotor ~ ackion that he‘“ekplained“”n. termS‘_cf recall,

- recognition, and generalized motor programs. shapiro ,Aﬁd'

l

. various "loop" systems of 1nformation proceSSing and action."

W

'Schmidt '(cited in: Kelso and Clark, 1982) wrote thisj as?t

- follows:

- ~uterol " learning.. . ‘However,

a

“ e e schema theory holds'ﬁh@t movement programs’ aref-vdht

generalized, and that complex rules must be formed

'in order to use them. One such’ rude 1is. termed the ~
recall schema, which is copncerned #ith the’ relat10n-,~
ship between i9 the kindga of commands that the

'y ~.subject sends to the mus atugp, and ii) .the

- »results of those instructions either in: terms of

. tHe subject's- limb’ movements, and/or the effects of
those limb movements .on the. environment. A& second
'rule is termed the’ recognition-schema, and is '

g

il
§L0N

1This appears to be i@vcontrast to'the‘theOry: of in;.h
eeger may be meaning that. the

'system starts in-uterol, but is not fully functional until

the fourth month of life., e S A

' . k)
-.,@ e o



concerned with i) the relationship between the nature
of the movement produced, and ii) the sensory infor-

“mation that a person receives as a result of making :

that movement. By considering that these 2 schemata
are built up over the course of previously experienced
movements,. such rules can be generalized to novel
gituations, so that people produce a movement they
have never made previously, or can evaluate a movement
they have never made before. (p. 113)

| Basically therefore, when an individual wishes to move, (1)
he - receives 'sensory information . about ‘1the« initial
conditionS, , (2) selects the parameters ' (response
‘specifications) to generate the movement, and (3) then notes

" the ‘response of " his movement. When a number of these

responses have been . executed, the performer begins to .

: abstract the information about the relationship among the

rule specifying the relationship among t hree pieces of

> %u \«‘ 5

information.. The rule (and of,§ourse, the generalized motor

program) is stored in merory (Shapiro and Schmidt, p._ 116),
. follow1ng the blue print 1dea for a certain action. | -

Schmidt s theory is particularly important because

it leads to three further ‘predictions. ‘The first, is that -

in order for the rules" to be stored in memory, some kind
of efficient mnemonic stOring system is required. Such a

systemv can be suggested as being in a code we call a

_ three sources of information. The schema now consists of a

"language . The concerns that an individual who is deaf has7

with linguistic coding are therefore important (see p.‘ 52)

* The second aspect is that of the concept of "previous

experience" building. up the 'motor ‘schemas. Handicapped.

-
4
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""t . . ! ' -
h W;bst:act“ the ‘information about the relationship of the

Y
#

children> often face  restricted environments  where
opportunity for optimal experiences and«practicefpre limited

(see p. 36). fhe third_asbect, is.thatfdf the "ability to

information being feceived". This means that some kind of
g sensory-intéératioﬁ\and cross-modal referencing needs to be

made. Ayres (1975), eiplained this in moré detai; when,.éhe

senSori-integrétion" and that "sensory motor problems . . .

30

o wrote: that "motor planning or praxis, is dependent, upon

do nbt  lie in'inpht, but in the internal coordination °EJ\~

’processing of that input. The  output, or motor aspect, is a

problem because it is’ dependent upon  the processing of
input™ (p.  301). She further noted that the studies of
o, . - g

Birch  and =‘Lefford._&ﬂ967) ‘and Lefford (1970) have

demonstrated.that skiiled motor development is a reflection

of ‘sensory, pe:ceptuél; and intersensory processing. and

patterning"§f sensory inputs (p. 305). A return is.

therefore made to the idea discussed at the beginning of '

this section. That is,'that:in order for an OrganiSﬁ' to -

respond to ;ts eqvironment, it must integraté and coordinate

all 4incomipg informatioh'gained through its' senses. This

means that individuals who are deaf may not only totally

-miss'én‘informative sense to integrate,‘but worse, may also

receive information through a sense. that is .malfunctioning

or. that has ”with it some other side¥effects due to ‘the

* etiology of the deafness. . This etiological consideratioh is



extremely important.; At this point therefore it is vital to
note that intersensory integration is a basic factor in
efficiency of human functioning.

. The capacity for intersensory integration increases.
'as one ascends the phylogenetic scale, and may
. account for man's superior capacity over animals in
adaptive responseés. A great deal of intermodality
association® occurs through the convergence of sensory.
‘ input from several different sources on poly- sensory
or convergent neurons, or a nuclei, or other
. Sstructures designed to asgociate input from several
different modalities. . . . The fact that a single"
. neuron can and does respond to more than one memory
modality, and sometimes requires input from more
than one sensory source in order to discharge,
points to the fact that the brain is designed to
.. organjze and utilize input from several simultaneous
sources, gAyres, ‘Pe-.317)

A problem with any of the senses thereﬁore ‘can lead to less.

efficiency of integration, and therefore, to less efficiencm

or*slowness, of'response. And the eEiology of the . impaired
® “

' sense nay fu%ther affect any- of the other senses, - including

the central processing system in th brain itself.i Birch

and Lefford (1976) sum this up when hey suggest that:

the possibility does remain th t intrasensory
limitation , particularly in the kinesthetic
modality, may to some degree upderlie the effective-
ness. of intersensory transaction.. (p. 43)

The limitation of audition leads to decreased effectiveness
of intrasensory coordination necessary to respond with
motoric speed.. Less effectiveness;means slower response.

Finallirﬂ in relationship specifically to the deaf,

" Tomlinson-Keasdy and Ronald (1974) and Voort, Senf and

31

Bernton (1978) _ | considered " two other_ elements in this%;

problem of sensory integration, Tomlinson-Keasey and 'Ronald



" pointed out that the deaf child simply begins to process the

environment' cognitively without the use of “the auditory

monitoring channel (i. e., prior to diagnos@s of hearing

impairment which unfortunately is most often over one or two
-«years of age, see Williams and Darbyshire, 1982). He/she

uses vision,.gestures, manipulation and-olfactionpas his/her
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" dominant 'inpnt channels, and starts‘coordination of these -

senses.' The longer it takes to diagnose the hearing
.impairment, the more developed the child will be ‘in these
‘other senSes. ' When identification is made however,.‘if
residual hearing is present, the auditory channel is
- suddenly put, into effect by the application of hearing aids,
The child is thereby forced to suddenly change his/her
information processing methods, to inclnde an .entirely ' new

one. ' Such‘ a change of integration may delay processing

i

'untilvthe'new_informative'§enSe has been incorporated. This-

takes time. And thus, ‘then, deaf children are slower in
motor - speed than hearing children. This may also be “an
answer to their‘apparent maturationalbage lag.: Both Long
(1932) and Myklebust (1968) commented on a maturational two
‘to three year delay in deaf populations. When comparing

deaf individuals in motor development with  their

chronologically aged hearing peers therefore, the deaf childn

may appear slower or inferior on some .tasks, since the rate

'at which he/she devélops full intersensory integration,_ has =~

been chronologically delayed.
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In summary, the following.suggestions have been made

in order-to understand why deaf'children'appear delayed 1in

motor proficienqy: |
(1) The deprivation of the sense of hearing, or its

impairment, can seriously affect the integrative ability of

the organism. This impedes the efficiency of reabtion timei

. , v . o
or movements within the . environment. Poor. sensory

integration is thus likely to manifest itself in ineffiCient
motor . functioning. " This hypothesis was the basis\ ,or
rationale for such motor tests as those of Stott Myers ‘and
Henderson (1972), or the work of Frostig (1961) and Ayres
(1974). ‘These authors felt that there was a basis for the

detection and remediation of learning disabilities stemming

‘from problems_ of sensory, cross—modal and intermodal'
integration; This was detectable from inefficient motor

‘ functioning. Thus the deaf child may appear delayed in some

aspects of motor development due to either a reduction in

; the - reception’of the individual sense of hearing - (sensoty

. integration), or as well, to the process of coordinating

this poor. sense of hearing with the receptio of .the other
senses (cross-modal integration and central “\processing).
This may result inran overall delay in the - development of
efficient integrative ability. | ) *

(2) Deprivation‘ or lack ofvﬁsonndf ‘can lead to

' decreased distai processing and spatiai awareness and lack

of response rehearsal. Both ofgthese again affect the



proficiency of motoric action. . It can also decrease

‘opportunity for _coftical arousal 80 that ‘leerning

opportunities are redqeed ’

(3) The lack of sound stimulus may reduce the. number

of developing,neurons in the neonate brain, so reducing the

speed of motor programing and slowing down the maturation of
the developing cortical systems. It may also mean a nine

“month delay in the developmeht of neurons devoted to the

sensory integration of- sound, and thus a corresponding'

experientialnlag in the deaf chiid.

In ' conclusion, ”Veeger (1983) purported that it
'becomes apparent that any failure to receive . stimuli, either
'visually, auditorily, or soeially can damage the later
motoric, - intellectual and social-emotional bdevelopment of

the child" (p. 7). The child who is born with impaired

" hearing may therefore also be retarded in motof de&elopment.

Further, for this study it becomes possible to hypothesize,

two differences within thevdeaf population itself. Firstly,
A , v :

that' deaf children raised manually without appropriate use

ofvamplificatien, may face a greater‘problem than those "deaf

children raised orally. where‘_coﬁtinuous, . early and

appropriate ampiifiéation has been_an- emphasized ffactor.ﬁ

And ,seeohdlyfithat if'early'and éppropriate“ amplification

"has not been aveilable for the oral child, then the manual

deaf = child mayj have an advahtage through the -extra

experience3he/sheﬁ;eceiVes with manual/hand coordination and

34
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through being able to develOp'continually‘without the sudden
addition of a 'new'vsense.'_However, both will be inferior

to the normally hearing child.

2. ' The Role of Experience, and Environmental Factors in

Motor Development.

Erom'discussing the theories of sensory integration

and deafneSS, it becomes\necessary to move on to the second
suggestion of cause of delay in the motoi development of
deaf children. This emanated from Schmidt's schema theory
';(see p. 30) conqerning the relationship between experience -
and the socialvenvironment. Three areas need consideratien:
" (a) the social environment, |
'(b) communication modality, and

\

(c) etiological considerations.

(a) Thév$ocial Environment

| The adage "pracéicet makeS'perfect" refers to the
fact thatﬁtne experiencé or rehearsal of an action leads to
the perfecting of its efficiency. 'However, deaf children

may be at a disadvantage through the lack of an. opportunitz

to rehearse and perfect esired motoric skills (Wiegersma
and van der Velde; 1983)| There are two reasons for this.
Firstly, handicapped children do not always have ‘théh same
’opportnnities for' social play as normal children. ' As a
result_‘ﬁshyness" and "insecurity" can lead to withdrawal
which compounds.the problem further. Wiegersma and van der .

Velde (1983). stated that the deaf subjects used in' their

{



testing exhibited "evident lack of self-confidence, and

often painful shyness" compared to the normally heating

subjects. 'They felt that this stemmed from a negative self- .

concept in the deaf child, and concluded:

The shy and insecure child is not the kind of person
. who perceives the world as his ri‘htful playground,
nor will he present himselfhas a suitable partner in
the group. Therefore, it is: possible that he is
deprived of many of the typical motor experiences
available .to the normal-hearing non-handicapped child.
(p. 109)

Grove and Rodda (1985) also etated that:

As Furth argues, the somewhat poorer performance of
the deaf probably reflects a. generalized lack of
stimulation which is’ secondary to deafness. The
decreased social communication, poorer reading skills,
and restricted educational opportunities characteris--
- tic of the deaf clearly mitigate against cognitive
development. . . « Carver also pointed out the deaf
child has fewer opportunities than the hearing to
interact fully with his physical environment: he
must spend a high proportion of his time visually
scanning for social stimuli. ,

The secondlreason may be found in considering "the

effect that parents and the familial.environment have .on

their child, in the way they respond to his/her deafness. -

. This may seriously influence the way in which the child in

turn responds to his world. Researchuon such problem family

L]

- constellations is plentiful. Wiegersma and van der Velde

(1983), for example, wrote:
The research literature indicates that parents of
handicapped children often experience deep frustration,
which gives rise to various reactions ranging from over-
protection to .neglect, and suffocating love to destruc-
tive agression. (i‘ 109)

Altshuler (19747)wrote of the depression of parents at the

~ )
)
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recognition of having a handicapped child, anq/talked of an

"anger because it is an unsolvable probld%. This anger

threatens to spill over to the child" (p. 65). Knee (1978)
talked of the tension created within the family as they
adjust to the deafness and resolve feelings of blame. And
Vernon (1977) summarized the situation as follows:
*

Having a deaf child is traumatic to a family. It

arouses responses such as grief, denial, guillt,

anger, and frustration which are of an intenge and

deep nature, Unless these feelings are worke ’

through in what is called a mourning or grief

process, they are tremendously destructive to the

entire family constellation in general, and to the

mental health of the child in particular.. (p. 83)
Schlesinger and Meadow (1972) found mothers of deaf children
to be "more likely to appear inflexible, controlling,
didactic, intrusive and diapproving," and that their
children "appear to be less happy, to enjoy'interaction_with
their mothers less, to be less compliant, less creative, endﬂ
.to show less pride in mastery." Freeman, Carbin, Clifton,
and Boese (1981) quoted one mother's reaction to her <child
as follows: ~ "Somehow when my eggld was diagnosed as deaf;'I‘
stopped seeing him as a child, and looked at him as DEAF."
Basically, therefore, an environment of poor interaction and
controlled inflexible restrictions, lends credehce to the
view of Wiegersma and van der Velde (1983) ‘that lack of
experiences for motor rehearsal and emotional withdrawail,
can all affect the overall motoric functioning of the child.

It is reasonable -to'Suggeet however that these

distortions in the nurturing process arise because of a lack



of communication between parent and deaf child. Schlesinger
T ‘
and Meadow (1972) noted that the lack of parent/child

interaction is more pronounced when a child "lags behind in

.a viable means of communication.”" Studies éuch as those of
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Goss (1970), Meadow, Greenberg, Erting and ~ Carmichael

(1981), and Anderson (1981), all indicate problems of

ﬁ%mmunication. between ‘hearing parents and young deaf

children. Their studies examined’parent/child dyads in pre-
school_,settings. Meadow, Greedberg, Erting and Carmichael

.(1981) SQfSifically detected less verbal praise, more verbal

antagonign, andg less use of 'language altogether. Bell

(1975) sums up this communication barrier caused by

a
difficulties in auditory language thus:

It is a frustrating condition, both for those who
try to communicate, and those who try to receive;
and it is one that can test patience and under-
standing to the limit. - Many deaf people . . . _
suffer social or family exclusion, because to draw
them into the conversation demands time, tolerance,
and attentiveness on both parts. (p. 1)

Here, therefore, the issue of the mode of communication
becomes important. .

(b) Mode of Communication g%l

Many studies seem ' to suggest that early use of

manual .communication overcomes this communication block

faced by deaf children and their parents. If a mother
‘cannot communicate easily with her child, she ié likely .té
‘restrict his environmént to a pléce where; she can readily

~watch him/her, and where he/she can get into the least

\



exploratory mischief. when easypp&hmunycation is posaiblé,
it enables the mother‘to relax ;nd thus allqws increased
freedom for the child. Since th# deaf child does have a
prdblem hearing his mother call, it is suggested that the
use of a manual commu?ication code will better matéh mother

and child communication. Related to this, a recenthtudy by

Kuché&, Greenberg and G at deaf

.;eld (1983) mentioned t

children of deaf parents b'appear to "enter school” morP

advanced than deaf chi 0 £ hearing parents," and that
"they maintain this advan e throughout their school years"
{p. 458). Studies by Meadow (1967), Vernon, Westminster and

Koh (1970), Alterman (1970), Stuckless and Birch (1966),

Verdon‘ (1968), Stokoe (1975, 1979), Cicourel and Boese

(1972), Vernon,'Coley and Ottinger (1979), and Vernon (1972)

all agree with this. 1In fact, a few studies of motor

ability and the deaf have found superiority of deaf

children who usé sign language, to hearing peers, in thg

-

ared of visual-motor coordination (see pp. 110, 111). | As
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manual communication systems|involve eye-hand coordination’

in the movement of the hands:and fingers in forming the

signs, it appears that manual communication offers another.

advantage. Indeed, when van den Hoeven and ‘ébeth (1972)

© . .
commented on their observation of poor motor development

corresponding with retardation in language and speech, it

4

may be that they refer only to those deaf children who QQ

not use a manual communication code ' as part of their

*
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| linguiStic expression! '”Returning to the‘ idea{ of family

40

| communication ‘however,"the‘ study of Siscoi9and Anderson">

(1980) found academic superiority of deaf children and deaf
&

parents even to hearing children w1th hearing parents. Such'

rstudies suggest that deaf parents with deaf chiLdren have"a'“’

better  family constellation.‘v Andﬁ since deaf families

”

usually. use ag manual COmmunication mode with '~ natural

: proficiency, the advantage of easier communication does
.

- S : T ’ ' A

o \\QH0wever, etiology of 1mpairment may be a _more

appearrvalidl

pertinent issue"here.;dIt'is only w1th this dyad of deaf
parents 'with deaf children that lt is reasdnable to assume
Vyan' etiology of genetic origin without COmpounding factors.
| IF: may rather be therefore, that deaf 'children- og ‘deaf

parentS‘are superior nin their achievements’simply because

they do not suffer from further complicating side- effects of'*

a deafness caused by disease or trauma. ThlS suggests that

it is not. necessarily the manual mode of communication '

itself that leads ito?f;superiority. iThe %§tudy | by'
Sisco and Amderson (1980), found superiority 'only on,. the?
oerformance scales of the WISC—R and not the verbal. This“
‘ ‘ perhaps‘ indication again as: to the genetic origins ’of'

much of the deafness found in deaf families, and - noqa that
deaf families have superior linguistic levels g?@f hearing

By ]

families w1th deaf children. o y1’°\_

— K

S

:_There. are also other questions about the studieSK'

. LS
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thedselves which CQmpare the:two deaf Qroups. The study of;“

Weiskrantz and Conrad (1981) for example,‘ compared itsfh
results to the study of SLSCO and Anderson the year before.]ﬂl"
: Weiskrantz and Conrad\‘compared deaf children with deaf;g:
.'pArents ‘to deaf children with hearing parents in Great'J
Britain, and found no ;uperiority of the former. But their
comparison_ is tenuous since they used the British Ability’
Scales and ‘not the WISC R Scales as their U S. counterparts..
Also, the s1gn:ig ability of deaf children in Great Britain
must :-bei further' questioned 'since Great * Britain ;_isydnf.
"bredominantly oral in nts educational oolicies for deaf
students. Further, ritish deaf students are more often sent o

to fresidential Sehools, thereby reduc1ng opportunities for : )

par'ntal influence altogether.yi, T ST e T

;Other disagreement w1th the ‘studies suggestingf5

,/

,superiority of 'Sign» language for deaf children of deaf

E

paren _‘comes from a methodological viewpoint. le j1975)_

. % ; e 5 v B ‘

'-_offered a refutation of seventeen studies most "widely‘
- vl

qudted" to his date (1975), and crit1c1zed their design and‘.

3 sults. Since he»dncluded ?escniptive, 'ex—post facto,

qua31 experimental, and experimental research, and evaluated

)

all the drawbacks from uncontrollable variables, the reader'
{ -
is left wondering if indeed there are any meaningful studieS;

of deaf children undertaken in which researchers actually
‘ measure what the tests purport to measure! Owrid (1971)etps
a similar criticism of threeu’studies in the 1960's

a



i
!

proclaiming manual advantage. Yet the most recent study in

‘.IWAIS;{ WISC, WISC-R scores and Stanford. Achievement . Tests

uf results by various researchers over the past decade state

higher achievement by _deaf ‘children‘ with"e;rly\vmapual_

B communication,. skills-~when compared “to . orally raised

| counterparts. And it is to Be noted that they found that

i

the earlier manual communication had been used in a family

s

m’(for' example, with deaf children of deaf parents), and the

.Lfmore_ extensive the eXperience with the ‘sign language was

..‘»

! thenfy 'the‘f levels y.of . scholastic achievement were

42

thrs 'area .by Kushe,\Greenberg and Garfield (1983) listed,-

"{for “example, with _more ‘than one deaf child in a fam11y),f7"

¢0rrespond1n§&y ~ higher. A more7"proficient} _linguistic .

ability thus appears to iimprove overdll cognitive

functioning.

®

These studies of early communication 1%ad lastly to

‘a consideration of modelling effects. In stating that deaf

o~

. t'f

families have better constellations, it could be that deafi

&

. children of deaf parents haVe a. similar ‘role: model available

since their parents are deaf also. This "decreases feelings

A - U

of emptien%#f{&solaﬁion felt by many ‘deaf children with -

comparéﬁ deaf children of deaf parents with - deaf children,

of hearing parents9 he concluded' i-t' R f§_~

o« oo employment of manual communica mg}, "alone does

not seem to adeq ely describe the saoerior per-

formance of deaf dhildren of deaf parents when compared
A to deaf children of"hearing parents._ o, ,

| hﬁaring dpeiﬁnts" (Meadowc 1980) When -Corson g (1973)',-



 status influenced .

2 interaction within. a family. Kushe, Greenberg and Garfield

The finding thédt deaf parents of‘deaf children
expressed greater parental acceptance of deafness
in their children than hearing parents of deaf
children, provides a more plausible explanation to
describe the phenomena of the superior performance
of deaf children of deaf parents. (p. 6)

It should be added thaﬁkh? also found that 'socio—economic
A5l |

C e ld ‘LP : L
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It is necessary,t therefore, to note‘-that no

conclusions 'can,be drawn about the efficacy of . the manual

‘mode itself but rather to the level of ~communication

favailable until = early childhood, efficient ' linguistic;‘
— B I
foundations may be difficult to improve, even with later:

:ﬂ introduction of sign language (emphasis added)" (p. - 465).

This returns to the fact that most of the deaf child/deaf

;parent dyads start manual communication earlier than many

‘ V ' : . ‘ ’\q;%., ;
'(198;2 said that: "if high quality communication is notg*

" 'deaf” child/hearing parent dyads. Deaf parents may also be:‘

‘more proficient with signing than hearing parents who have .

to quickly learn a new linguistic code after. their child is
diagnosed as deaf. Sisco and Anderson (1980) concluded.

- Manual communication should be viewed as an important
tool that can provide a means for better and more
extensive interaction of the deaf child with his or
her parent(s) and other individuals’ in the environ-
ment. It provides a basis for reciprocal communication

~.which increases the possibility of positive rather than
negative interaction. Manual communication, in and
of itself, cannot provide the nurturing en ironment

" which’ is;; necessary for optimal growth (emp asis

' added).v L ,
) Good communication skills without a nur ring,
" accepting living environment, will not result ™4




dreater cognitive growth in deaf or hearing children.
There is a greater probability that deaf or hearing
“children reared in chaotic, unnurturing environments,
will grow up to be fragmented with underdeveloped

w,_-cognitive abilities. (p. 929)
hY

Therefore,- it may. be that a any communication started early,

3

’by a warm, receptive ﬁamily, is equally effective. This |

k]

'relates -well to Bruner‘s theory of cognitive growth (cited

in- Gage @ and Berliner, 1975) which emphasized that
. . L n’

"systematic interactions betWeen a tutdr'and a leainer are

necessary for cognitive development" (p. 373) -qood oral
interaction can be included in this. , ,'
/

‘the efficacy of - oBmmunication, appear to f énhance

\* ¥

developmental potential in a child Motor development 'is

included in this deveﬂopmental potentia@ and . 1nd§ed - many

researchers have pointed out the value of 1nteractid@al'

experiences for the deaf child with his or her env1ronment

(see ?art'III, p. 104). Unrestricted environments with ease

1-»—». R

of - communication are related. to- cognitive i growth.

”Therefore;isince'as was stated earlier, motor functioning is’

related to intelligence and cognitive gnpwth, the testing of

. ;U o r :
In conclusion,‘thensocial environment% as ;Well as
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cal hypothesis that there may be a difference between manually .

and orally raised children in the motoric domain, may help

to make this issue of manual superiority clearer.
In summary, the deaf .child may exhibit delay in  his

motor development for the following reasons:

(1) He/she may face a restricted social environment



in which he/she can find his/her opportunity to perfect
"his/her motor skills likewise restricted, and f

(2) The communication difficulty he/she often
faces, alono 'with parental attitudes, ‘can compound - this

. problem further since -both - "seem to have substantial
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”influence on the self concept of the child" (Wiegefsma and

van der Velde, 1983, p~ 109).

It may be concluded therefore, that deaf children simply do.

‘not - experience' the appropriate circumstancep in which
to develop efficient motoric abilities.

(c) Etiological Considerations

A .

‘It_ is at this point that the argument of heredity

- hY t :
and the ‘environment assumes importance. Is it really -

possible to 'say, for example, that the ‘environment of a

child will lead to a certain pattern of his motor .

development? Theories propounded by Gesell (1954) suggest

alternatively that the child has a geneticallv determined -

'biological clock' to his development. If this is so;' then

little can externally be done to alter the "clock". This

méansfthat etiologicab factors are extremely influential i
T if not totally responsible for how a child develops. Carter
and’ Campbell (1975) have found that premature infants have a’

different early neuromusculature - developmental pattern than

_,...x-

those infants who are carried to full term. Komich,

A_Lansford,pLord‘and Tearney (1973) also commented on problems!

, of‘sensorv-integration in the development‘of infantspof low
- . . . . z‘,

Lo ﬁh ,

#=00%
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'birth-meight. It could be then that the deaf child exhibits.

the . observed motorie delays‘beeause‘qf an "o;ganic deficit
ffom"the etiology -of his impairment, 'When considefingv the
cause of deafness, as has been_pteviously‘suggested (seei P.
31), 4 seaee' or trauma can incluEe side-effects such as
'neurologicaiv impairmentm that ean lead. to <corresponding
metoric" difficulties.._ ‘Meadow _(1980) stateds

It is apparent'that we can now éxpect a higher -

prevalence of motor disturbance along with deafness

in children, because of the increased possi llty
of central nervous systeh damage. (p. 45)
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fih

Broesterhuizen (1983) further acknowledged that -"according '

to the Russian'neuro—psyehologist Luria'(1973), ihtegrative

ability -wfor fﬁnetioning - completely depends on the

functioning of that part of the cerebral cortex where the

‘visual '~ and auditory cortex overlap, the so-called

‘association areas." Thus the deaf child may have adequate

v

experience in his enﬁironment,.but poor integrative ability

) may be due as much to the etiology of deafness affecting the

.central association areas, as tqabeing,deprived of sound.

Wiegersma and van der Velde (1983) take this idea
further. They wrote that: | |

- (a) Vestibular defects may have a pervading influence’
on the domain of motor performance-as not only balance

'~ is involved but also eye-hand {and with it total body)
_coordination.. R

(b) When a neurological defect is a central determinant
of various handicaps, deafness being one of them, the
-chances are that certain aspects of motor functioning
will ‘also be impaired. (p. 108)

Since'the_vestibuiar regions are log;ted at the site of the
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organs of peéring; this mighf indeed be true.. The
vestibular"=systemu is a vital source for motoric oction
because it lays the groundwork which .is éCesséry.beforo any
movement can be made at all. Gibson (1966) wrote:

The vestibular apparatus interlocks with other organs
and perceptual systems. By itself it 'is a force
detector, roviding orientation to the directibn of.
gravity and making posqiglg\gpright posture, that is
fequilibrium or balance,” It™oes so by specifying any
tilt of the body, and initiating compensatory tonic.
reactions of the antigravity muscles . . . in ‘com-
bindtion with the perceptual system of the skin, it
provides orientation to the ground. The two per-
ceptual systems together :-anchor another system, the
awareness of the directions of the bones of the’
body relative to gravity and ‘the ground, and the
orientation of the head to gravity and the ground
provides a stable platform as it were, for the

orientation of the organs of the head -- that is,
the ears, mouth, nose, and, above all, "the eyes.
41; )‘«‘ ) (p. 71)

_Another example is’ given by Greene (1972) who pointed out
. that"the vestibular system 'in the ;nner ear lconﬁaihs'
accelerometers that inform\toe_reflex centres of ohanges in
body orientation. "If a cat is'standing on a platform that
is shéken,.these Vestibuiar‘signalo must'propefly ﬂincfoase‘
the tension inveach supportipg muscle, so that the cat may
.maintai; its balqpcé." (p. 322) Although this describes a
.vergf basic’ principle " of reflex physiology, it helps in
un@érstanding the'disouésion:of deafness an }té etiologies.
Most studies with motor tosks\ and deof' subjects, have
Hcontinually found broblems with balance (see Part III, o.
108) and the well functioning condition of the‘nvebtibular

'-system thus appears‘to be important. In fact, Wiegersma and



van der'Velde.(1983) also undertook a second study where all

known deaf indiyiduils aged six to'nineteen years in the
~north: of the Netherlands (other.than those who had _obvious
motor impairments) were tested with hearing controls. . \The
test items included dynamic coordination, physical fitness,
and manual ability. Results werey;stated as  being
“strikingly different," particularly in the area of visual

motor tasks. That is, tasks requiring vigual—motor ‘control
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seemed. to be an added problem to ‘deaf individuals with .

suspect etiologies. The conclusion‘Wiegersma and .van der

Velde drew was as follows:
the deaf population (with the exception of those who
are otherwise physically handicapped) is not only
inferior to normal hearing controls with regard to
general dynamic coordination and aspects of physical
fitness, but also their performance in the field of
manual ability . . . is significantly lower. This
last difference is greater than was the case when the
group of healthy deaf children wexre considered ’
‘'separately (emphasis added). . (p. 107) - S

Thus, etiology' of:deafness bears a ISpecificx relation ‘to

motor _development, From the:Dutch‘results, "healthy" deaf
children with no obvious other phy51cal impairments (usually
described by the researchers as being "pure dear from
'genetic etiology") exhibited . dynamic '=coordinatipn

‘ difficulties and. slowness in movement time.b Deafness caused

by other means, seemed to accentuate this - problem and add -to

'the\ areas of delay. Vegeley (1971)_summed thlS‘upu in her
;research on personality and deafness-i

(o3
It is possible that some’ personality deViation could

 be produced by biological abnormalities, perhaps quite

]



subtlé, associated with the factors that produced the
deafnegs. ' ‘

A parallel.@ight,be drawn- to the area of mot&f develqpment.
Even the'wzrmesF andwmosp nurturing of sociél and familial
environmen£s~‘will be unable to ,elimiﬂaté‘ such "subtle
abnormalit&es", simply because the organism is impairéd.

Hdweveﬁ} such definitive etiological influehce is
o _ g b ‘ <
not so cléar cut. Touwen (1974) wrote:
' . ‘
) - , f
Funftional development is not exclusively dependent
on genetically determined. maturation. Gesell's.
Maturation Hypothesis in which the increase of the .
infant's functional abilities was thought to be based
mainly on preset genetic programing, cannot be
maintained. (p. 616) . ‘

Castle, Held and White (¢ited in Hay, 1983) have further

observed the following:.
detailed analysis of the development of a sensori
motor function . . . inevitably raises a classical
theoretical problem. The human infant is born with
a reflex repertoire, and neuromuscular growth is
rapid and complex. In addition, however, he begins
immediately to interact with the post-natal
environment. Thus we face the complex task of
distinguishing, to the extent that is possible,
between those contributions made to this development,
by maturation or.autogenous neurological growth, and.
those which are critically dependent upon experience
or some kind of informative contact with the
.environment. (p. 27)

It could be, then, Ehat "autogenous neurological
development" is'not inhefent. Ifﬂnot, then once aqéin the
chiid's éontact and experience with ‘the i immediate
environment must be posifive, especiélly if otﬁer
‘experiences are needed to compenséte for the lack of one of

the senses.

49.
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Hay (1983) pointed out ano%hér concern. She stated .

that ‘'"reflexes" may play an important part for later
development in that the "reflex allows initial rudimentary
movements of an‘explorative nature" (p. 28). A return |is

therefore made to the position discussed earlier regarding

the»importance of sound (see pp. 18-24). That is; that the .

deprivation of. the orientation reflex gained from sound for

visual-auditory- coordinat;on; or head-body movement in

lodStion, or simply the arousal aspect of sound, affects the

préficienéy of developmeht. And further, sound is important‘

for the anticipation of movement. Hay (1983) purported that

1

the more acclurate the'perfo;mer's interpretation of a task's "’

demand, the greater the'likelihoodeill be for a skilled
response. Every incoming ekperience has a role because:

skilled performance appears to be dependent upon
sufficient amount of varied movement experience or
practice at similar tasks. This experience in turn
'leads to the development of complex cognitive roles
which govern motor behavior in an increasingly
efficient manner. (Hay, 1983, p. 32)

She contiﬁhed-‘to mention‘:esearchers that have indicated

that "the development of movement skill is dependent upon

the 1learner's abilitj,to.efﬁiciently process information,
thus freeing‘channel capacity to other events” (é.'31). The
" sensori-motor integration element thus reappears‘ (seé pP.
24). B " L | -,
1The debate beEween'whether the infant'é reflexes are
- the "building-blocks" of later motor development, or'ﬁhether
they ére simply gene#ic reactions from evqlution,"ié “not

t
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\‘ 3 .
clearly answerable. Both Hay (1983) and Connolly (1980)"
offered ' studies from researchers who have argued strondﬁy

.for both positions. All that can be said .is that 1if

.reflexes are important, then the deaf child obviously,missesk
an important sound building-block. If not,ithen it must' be
the environment to Wthh attention is turned, and because of
this, the school environment cannot afford to eliminate
- programs such as physical education, where movement is
basxc. To conc&dde, therefore, definitive answers cannot as
‘yet be given to such questions of vhether the deaf child
exhibits motor delay (a) because of the lack of the ;‘
integrative aspects of sound, or (b) due entirely to
restriction of his environment, | especially regarding
commuriication which in turn inhibits his freedom for -
experience of movement. Or, if (c), the deiay is due solely
to the fact that whatever ceused the, deafness, in turn,
_cagsed some other malfunction related to motoric skill.
Only suggestions can be made. Such suggestions, however, do
mage it possible to hypothesize tqat deaf children may
exhibit differences between themselves. And understanding
" possibilities behlnd problems of motor delay bears a direct
‘relevance to the educational policies to be provided for
. deaf children. It should be remembered that there is always
inherent dangei in a theory that suggests it has "the
answer" to a-problem. The heredity or environment debate

' has been in -existence in ‘its present form since the

.!" -
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L |
Bl ) &

beginnimg of 'this cenfury; with sometimes quite interesting.
studies. undertaken with twins (Méyemar, 19?3); Malmar and
Rarick (1973), Cornolly (1980), and Klissouras (1971) all
meqtion the debate nearer our own time. If however, it is
heid that a child cannot do something because he*vis
SUffering: from a handicao, rthen \egucators may resistv
attempts at remediation. It is much more likely that ‘whiie
positive. external factors cannot "cure" impgirmepts, they

can enhance the development of the child to reac his

fullest potential -- whatever that may be. :Poor‘ extgrnal

factors, or merely the passive acceptance of :a condlt: ’

ﬁ

can only restrict progress. Thus,'if deafu chlldren«.are
. . c ) &

essociated with deafness.

3. ﬁangque and Motor Planning

The last possible reason behind the - d ﬂlcuitles i
deaf children face with motoric development emgﬁé }again #
» (} -

bt
E

from Schmidt's schema theory (see p.30). Thls?YQnﬁerns thef

relationship of language to motor programing.%

Wepman (Chapter 7 in Cruikshank ang, H£1

said that perhaps the most 1mportant thlng&tp* abopt T
~ children, is\t?at they must all learn to use: ¢ Tecode - .-
I N

and encode) language. He commented that foff pe it'WSse"ffﬁﬁ
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considered that the major purpose of language was to

'facilitafe communication, communication being the ' most
ef{?;ient ﬁethod of survival when individuals came together
inté‘ small groups. But language has another purpose. It
helps in the éognitive o;ganization of the environment, and

provides an efficient tgol for the memory.

!

(a) Cognitive 9rganization and sensory mediation.
) _

Muihollaﬁd (1980) asked:

What does integration of sensory modalities mean?
Sensory experiences are not fragmented; they form

a sensory-motor gestalt. Knowledge of an objeet
includes touching, smelling, manipulating, seeing,

and hearing it. The whole spectrum of sensory
modalities plays a part in this experience. The

word refers to this gegtaltsand its $ymboliza- .
tion. 1In hearing persons,*ﬂhe word penetrates 4
the experience, and helpd to integrate the whole
experience into one ‘gestalt. (p. 424)

e 4I£  is language therefore tgét,provides ready and . efficieqt
uses to the memory for the execution of action, and helps to
organize experiences. This can be”related back to the

- "blue-print" or "rule" idea for movement discussed earlier
(sée p. 26). The blue-print and rules for movement are
coded in language . O'Connog (1979) stated that through
‘language "the nature of ontogeny of learning has reached a
critiéal stage at the point When the existence of verbal
ability makes a difference in the permanence '(;mphasis

added) of an encoded sign’al."1 Children who have difficulty
¥

. YThe exact meaning of the terms "verbalization" or
"verbal abiliﬁy", and language, will be discussed later (see
‘p. 63).
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“in developinq- language, therefore, will exhibit

-

corresponding difficulties in the efficiency of proceSSing “f"

for the* execution of an action because they have difficultyb

LA

‘ retaining the motor blueprints or rules in memory. O;Connor

and Hermelin (1978) posed the 1dea further that language not f

only organizes. experiénces,: but that 1t helps inh the
A ’ ‘ *r S
_ perfecting of efficient intersensory transfer ‘and" cross-

‘modal processing. They>stated that.

an alternative explanation of 1ntersensory transfer
has been offered in terms of language mediation. .
- Through language, the. qualities of the stimuli in . *
o different modalities are. supposed ‘to. be abstracted

" %q and the‘reby made equivalent (p. 25)

‘They also.quoted the studies of Birch and - Lefford (1963),'

udel ~and Teuber (1964) and Blank and Bridger (1964) nhose

investiga%ions on, 1ntersensory integration have’ had as '?f

central issue‘"the significance ?@lthe role of language in

acting as a means for intermodal exchange (p.' 27). "Thef

work of Blank and Bridger partlcularly hag tended to show

athat cross modal transfer depends ‘one verbalization (P,

N -

- 30). To be deficient in languageh\therefore, w1ll pose

Yoo e

A

(8

‘h been seen that sensory integration’ is 1mportant for1

: ) -74’.
: responding to the environment in a quick and appropriate way

(see p. 24). It becomes necesary then, to ﬂrecognize Juséﬁ

\}\:<<janguage“organizes sen;:;§\integration, and howl this'

T

might affect an 1ndividua1 with paired hearlng.

It s well documented. in fact that deaf children

% - ‘v ®

&

- some corresponding problems in intermodal ability 31nce it
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4% 1. that in the developmemt of a normal hearing
'“ﬁchlld, a firm connection is established between a.

difficultg.in English“language abkg, :"4ﬁBut the “idea

deaf children ‘who lack spoﬂ;'pivlanguage “will
espondlngly lack the abllity to efﬁicently process motor‘
rmatlon, or to effic1ently retain motor blueprints for
on, can be explained in more detail. o | b 'tiés

4

4 Wiegersma' and - van der Velde (1985) explained the

e of language‘specifically to movement, in three ways'w

movement or Sklll, and the verbal description of:
the ‘motor act : :

11 and Barclay (1982) also p01nted out that "the verbai

ning literature suggests that w1th age children adopt a,

strategic role 1n malntalnlnz}themr 0wn performance
’

196).» As-ch;ldren grow olde

stfategies for‘moéement in linguistic,form. 'This‘leads

to the second and third p01nts of Wiegersma and van. der'

ﬂ "

eo N -"

2. K ‘that it LS by means of language that 1t is-

._'p0551ble to bring about subtle changes in the motor

activities of a child~(e.g., in changing pressure,
‘controlling speed), or in ‘appealing. tqrthe movement

‘ experience that the Chlld ‘has at his disposal, and

i3.’ when learnlng a new complex movement, there is

a cognitlve ‘stage in which verbal (conceptual)

\_-activity supports. the execution ‘of the activity. 1In )

many cases the individual resorts to verbal rehearsal

~'of the movement as is seen in calisthenics and

dancing. -

0" Gonnor (1979) explained thi& wheﬁ’he said that "the power

tO

enab

'OA

7’

-

ya

they are more’.able £
[ S .

<

bY%

use language, or to use words as *an encoding ,medium,‘

¢Q~, .

les us to regard words as coanyors of thought or selta'

‘w ) 4
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' lnstructiOns that would not otherwise’ be avallable to the

hearer" (p. 352);' However,-the problem is to- decide ' if

'experience' facilltates the_orgahlzatlon and development of

language, ‘or if language facilltates the development and

organiZation of " experlence. Bruner (cite%v in Gage . and

v LI
< .

Berliner, 1975) said. that° . 2
growth depends upon the development of an internal
storage and information-processing system. .Unless

~ 'children learn a symbol system with which to represent

" the world, they can never predlct, exbrapolate, or
hypothesize novel outcomes.

He continued' . ’ Lo S I

Language develops an. increa51ng capaC1ty to say te
- oneself and others, by words or symbols, what one’

has done and what one will do. Language is the key
"to cognjtive development . . . most important is the
fact that.as we grow older, we learn to use
language and to mediate events in our world.
o 0 S I S (p. 373-374)

‘ *

O'Ronrke (1974) aléﬁ said that "the learning,of'the names‘Of

J3

™
N /

things' enables the child to organlze sensory data and

subsequently, ; g;SEal categories". But . _; ”° Piagetian‘

4 N
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gerSpective maintalns that "language development 'is ‘fifst

. built upon a necessary foundatlon bof°e serori motof |

Aintegration (Beveridge and Brlnker, '1980) Indeed ‘"an

R

objeot will not be’ represented by a name..until that object

has been.- dlfferéntiated from other- objects on the ‘basis of a -

ﬂspecific set of actions (Beverldge and Brinker, 1980)

From ‘this, therefore, if a child lsofacing d1ff1¢ulty w1th

his »sensori-motor development, the opportunlty for the

"speech set ofgactions to dist;nguish,obgects fron ~each -

' C S R S /
F 5 B . 2



Lsensory, experience, efficiency of motoric execution itself

-

_ Concluded that this lack oV;

other, .is impaired.'>Since'atlinguistic "labelﬂ:cannot then

~be given until this skill has "been perfedted‘, a deaf child

if facing delay in his motor development because of 'his

sensory deprivation, alSO taces a delay in the develop\Y;t

‘of language. And if language then aids the organization of

is going tdfbeyfurtheriretarded.' A kind of circle of delay

begins, Cognitive delay can “be part of this.‘ In _sum,

piaget felt that increasing linguistic .competence‘ enabled

b

57.

'children to move on. to highgr stages of functioning (see |

Beveridge and. Brinker, 1980, pP. 49).'=$owdid, Bruner. —Thei '
. . R ® . "

highest‘ stages‘are ones*offincreasing proficiency in; which '

1anguage accelerates the processing of 1nformation..

oIt -may ‘' be, then, that the problem in motor - speexd .

experiupced by the deaf child originates with the problem«

of ability with spoken language. And this. because spoken o

language is dependent upon the transmission and reception of¢

B

auditory input the deaf child receives_only 1/100 OOOth of,i3

Pennsylvania, '1979ﬁ . Newmanw (1974) yand \Knee {1978}

Ny

\ '

O

anguage will therefore mean

.sound. ' It has been estimated that because'.of lack offfv

‘;thel= language a normally hearing child receivesg _(See.‘

b - . AR
"deafv_children have no effective symbolnsystem‘or' 1anguage .

to help codify, cla531fy and storefin their :memories allg::
that has happened" (Newman, P 163#@§%d that '"individualsﬂ»”

who are deprived of the experience/9f hearing sounds ~and

.
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speech. at an ‘early age, will lag in their abilities to
%F‘conceptualize and 'svnthesize ideas" (Knee, 1978i2‘ It .is“
? immediately ‘obvious, then, that efficiency 'of " functioning
v

ﬁWill be. decreased when an individual ‘cannot either integrate

experiences quickly, -or; planb appropriate responses to

/

moVement from mempry of previous experiences that are

recalled Quickly through linguistic coding. . .

E L

. (b)i‘Memorggﬁgd"Lagguage _ _ o ‘ : .
E 5 wBefng‘ able to recall information quickly leads‘ to

1 e

ﬁ",

the \mnemonic consideration of language. : Since language .

codes ‘the information of the environment that an individual

gains through expérience, it is important to  realize that

N

“this % coding ability Jisha facilitator for  the memoryﬁ
N ‘ .

'O'Connor (1979) ‘wrote that the nature of .ontogeny of. 5{.
T
learning has re@ched a critical stage at the pOlnt ‘when thef v

¥

‘ existence -of a verbal ability makes a difference in the
pefmanegce of an encogedfsignal.v Relating backv to,'the
blue print or. schema rule ideas' idi5cussed 'earlier,

. therefbre (see p.,26),’the 'blue print' ¥or an action 'is
coded in the.memory 1n,linguistic form. ?or erample,"one
word can encode a whole series of related movements, such as

L 4
the word jump" being a cue for a whole schema of movements.

'The single word acts .as a stimulator for the ,recalling ofif*
\ the, motor schema or: action of a ju,pl(that is, in the bent
'_knees, arms swing for helght, tw05feet take-off, etc.). It

thusﬂactsfas a mediator between intersensory-transfer as the

‘o o o : . . . .
. . » * B : . o
Lo T ¢ 2 . ”



senses’ p1ck up a situation and code it as requiring a “jump

response (O Connor and Hermelin, 1978) As Mulholland said

(see fp. 53), the 'word' has penetrated. the experience and

acts as a prompt or cue for more information regulred‘.for,
the action.

Clark (1978) helps make this role of language as - an

aid . to the memory of motor movement clearer. In her study -

on .visual: retention in children, she stated’ several

_.researchers ‘'who have compared the differences’ in motor
. : ' ' N o
ability between younger and older children. They found that

&l

the younger"children are, the more they appear to ‘forget

seguences thatt are required. Clark explained that although

‘alfxage levels receive the same amount of visual information .

on a task" the younger subject s recall declines more
' quickly than that of his older counterpart" because.

“for a person to retain information for longer than.
‘a 1/2 second, he or she must transfer information

" 'e « o for example, if the initial stimuli are visual,
.subsequent encoding may transform the information
into verbal code (p. 102). .

~—
—_

She goes on 'that ‘many studles have demonstrated - that

younger children do. not employ verbal labels ~or verbal

‘ rehearsal in memory tasks (Conrad, 1971; Flavell, Beach ,and'

Ch1nskY7ﬁ 136 Hagen and Klngsley, 1968, and Keen‘ﬁ@'f\5

Cannizzo and Flavell, 1967), but if - they are prompted to use

overt verbalization, their‘performance does improve (p.v‘

hEGeived from

‘w‘

‘ tg,iperfect aé':

i EREA
»
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changes occurring 'in the way information is encoded
' and reheersed . . . have a two-fold effect on motor
- gkill acquisition. First, visual stimuli are an
.important source of information to most motor skill
performance, and differences in what is remembered
in the visual array will certainly affect this
performance. For example, after hitting a ball, the
child must remfember where the ball went -- how far
and in which direction -- in order to use this
information to either, repeat or modify subsequent
"hits (p. 104). Similarly . . . in throwing a ball
at a target, a miss might be made to the right. On
the next attempt, the subject adjusts to the left.
If you cannot remember the consequences of the oo
previous movement,, however, you are likely to J
continue to make the same error. Without memory,
you are not likely to improve no matter how much you
practice (p. 107).-

Clearly then-kmemOry~ plays a~ key role in ‘the

‘acquisition and performance of motor skills. And the idea

that verbal skills increase the power of memorization means

that 'language is an important tool in the acqui51tion of

these motoric skills.. 'Deaf children thus “have  a

language, and may, as a result, appear less eff1c1ent than

“ftheir hearing counterparts. Without similar lmnguistic_

o
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disadvantage by having difficulty w1th tﬂ%1r acqu151tion' of‘ |

ability they are functioning behind the hearing children 'in

the same zay that younger children function behind thev‘

linguisticallyglmore proficient older ones..j Slmply"°thGY'

become less efficient pf,

T ,-'

'_less, efficient in retaining theJ blue-prints L'inyimemor:

'4:sors of actions because they are;




v

,'language‘.

\ vy '. | - '.“

young deaf child is similar 'to an even younger hearing

child" (p. 4). It also concurs with the maturational lag’

mentléne? by Long (1934) and Myklebust (1964).
Once again, therefore, the fact that most - languages

use phonological or acousticlsymbols, means that\ the deaf
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child faces a large-oroblem' in acguiring a linguistic

retaining strategy, or mediator, or organization element, in

its coded spoken ’form. Thus, it may ‘not be that deat

children appear slower than hearing children 'in movement

execution . because their 1mpairment has; caused other

neurological or vestibular ‘side- effects, inorl that their'

familial environment has ‘been restrictive. Nor yet is,_itf‘

that without sound, full motoric eff1c1ency cannot he

achieved. It iskbecause-their difficulty with language '

attainment'slows down the efficiencyﬂof retrieving knowledge

from the storing of environmental Vinformation useful to

planning action. This slows-down processing time.

»

(C)='Verbalization and:Inner}§peech?

. At this point, itlbecomes necessary to ;try to

_understand the meaning of the thm TVerbalization”fﬁor

verbal ability as it' is- applied to the concept of

Wall. and Taylor (1983) have described four knowledge

'bases that are needed for motoric actien. These are:

declarative knowledge, i. e., factual knowledge
for the action from what is perceivedé%bgst a -
person svactions, the objects in the vi onment,

Y



. or the action environment itselfi
. T4

2. procedural knowiedge, i.e., the knowledge
underlying the execution of action. .

3. affective knowledge, i. e., feelings about
Aactions and action situations. :

.

4. metacognitive knowledge, i.e., knowin% about

knowing about .action., )

=A11 these knowledge bases 'seem,to be most efficiently stored

‘and mediated through language in the way Just described

Indeed Wall, McClements, Bouffamd.and Findlay (1984) aligned_

'with the Piagetian theory that language follows on from the

-foundation of experience.- They postulated that language is.

—

the tool used to help organize experience when they wrote. /

during the pre school years, clarative knowledge
about action is initially non-verbal; however, as
children develop knowledge about their actions, .

the actions of others, and the effect of actions

on objects, they begin to use languagé to describe
them. Huttenlocker, Smiley and Chorney (1983) show
-that actions are one of the first class of concepts:
that are expressed, and children seem to develop them
in relatively orderly fashion.” Eventually this
verbal knowledge about 'action will become a flexible
~tool for deliberately controlling action under certain
~conditions (p. 16).

However; it becomes apparent that these authors are

.referring to language as béing an expression of verbal.

ability'.- Other researchers do the  same.
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‘Barclay ' (1982). explained that "the verbalﬁ@‘learning ‘

Iiteratufe suggests that, with age, children adopt a more

/strategic role in maintaining their ~ow§ performance""

(p. ’}965. Wiegersma and van der Veide (1983) stated that.

"in the development* of a normal' hearing Child(* a firm®* "



connectibn is established between a movement skill and the

vérbal descqiption of the.mqtor act" (p. 109). They go on

.. monkeys were still capable of locomotion across a .distance,i

l auditory feedback for deaf individuals. And similarly,' it

to mention:

i
g’.

'when 1earning a new complex movement, there is a
cognitive stage in which verzbal (conceptual)
activityisupports the execution of the activity.
In many cases the individual resorts to verbal

rehearsahuof the movement.;

This aspect of verbalization in the learning of a new
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complex movement for verbal rehearsal' of proposed actions,.

can be taken further. For example, a parallel can be seen
with the study ‘of Taub and Berman: (1966), who experimented

on the motoric ability of deaffernated monkeys. They‘ found

"that even when the lines. of sensory feedback were cut, these

or‘-up"a- wire to achieve a desired object. But these -

movements were gross and awkward in an ataxic form. For

refined or more efficient movements therefore, the authors

concluded that densory feedback appeared vital. This fact

-ie 1mportant to remember when discuesing ‘the lack of

becomes apparent that for the learning of the more skilled

orv'complex motoric tasks particularly relevant to Human

design (that ‘is thoee more than just locomotion, for

example, piano-playing,,etc ) a linguistic feedback appeare‘

:to be another refining or efficient-making device. The

etudies of Hogan and Yanowitz (1978), Cratty (1962), Adams

(1971) and Blank and Bridger (1966) support this contention. :



They outline language as necessary in the early stages of
motor skill learning. Adams (1971) stated that the "first
stage of acquisitién is under verbal-cognitive control" (p.
131) and Hogan and Yanowitz (1978) wrote that' |

- research by Adams (1969) and by Fleishmann and Hempel
(1954, 1955) indicate that individuals who score
- higher in verbal tasks tend to-perform better on
o certain motor tasks: during the early stages of skill .
. acquisition. Similarly, Kohfeld (1966) studied the
. relationship between verbal and motor ability during
psychomotor performance, and his data also suggests
that verbal comprehension is important in early
motor learning. . . .These conclusions are consistent
, with Adam's (1971) assumption that individuals
g consciously, yet covertly, control movement with
verbal responses during the early stages of learning.
, (p. 133)
[
They go on to mention that "the role of verbal respouse in
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motor skill acquisition is also implicitly referred to in

Schmidt's (1975) schema theory of motor‘learnlng (p. 133).

It is the role ‘of language that is important here in the

B N

early stages of learning a new skilled task ‘because it
seems to act as a'valuable response‘and feedback mediator.
Later, .ﬁhe rele.can:declihe as the individual perfects_ the
_ skiil and 'it’becomes more automatlc. Wall, McClements,

Bouffard, and. Findlay (1984) give the following example:.

during the initial stages of learning to juggle, the
learner will more often use inner verbal cues to
guide the sequence of movements that he or she makes;
with learning, the basic action pattern or sequence
becomes established and conscious thought may shift
to monitoring the height of the balls or the.
-distance that they are -landing from the body. .

» wWith further learning, the action sequences become .
automated and conscipus verbal cues or mental images
that originally guided the action sequences are no
1onge§;required. % e« o In fact, in highly' automated
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stages of juggling performance, the expert juggler

will pot be able to verbalize what he ig doing.
‘ . : ' (p. 22)

v

Adams (1971) likened this to the example off%he piano player

who finds interference in his playing if Ae consistently

. i
monitors his fingers through the visual sehse. Although

vital . in the early stages'df‘ learning finger placemeht,

later the fingers ‘¢an find their place without visual

- support. Thus it’is'appérenf-that the ability to verbalize
lgnguagé can be .said to facilitaté the learning of, and the
monitoring of, new or.skilled tasks. And in| the initial
stages of development, it is further important\for aiding in
the efficient'sensbry efganization of the envijonment.' Once
ﬁigh léQels of functioning have been achieved ‘howeyef,
1anguége then becomes less impo;tadt. | »
A theory by Norman and shallice (1980) %ndédeveioped
by Wall, McClements, Bouffard and Findlay (1984) summarizes
fﬁhis i concept. The role of language is spécificallf
déscribed‘ by these authors as being .for| only the
'éerfecting' of skilledlm?toric actions. They é%cribe two
kinds of processes called hérizontél and vertlical .thread
. proceséing. Accordingly, everyday motoric tasks that have

become automatic or. well-learned are governéd by| 'horizontal

threads'. Such actions d not ' require | deliberate

attentional control and thus do not ‘need | linguistic

mediation. This returns again ﬁo the blue-print or schema,'

idea where there is a learned pattern for a spec fic'actibn,

,.‘
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When facingf a new environment, or' a highly skilled task

reonirement, the response is determineq by how adequate‘ the
existing blue-prints (schemas) or horizontal fhreads are to
‘achieve the fehuired goali If these are not.adequate to be
able to. undettake this new efill, then ldeliberate
attentional control comes into play. This control _ is
described as thed "yertical thread" protessing. | Wall,
MoCiements, Bouffard '‘and Findlay (1984) stated: |
"deliberate attentional control is the responsibility

of a supervisory attentional mechanism that influences

the planning and monitoring of action sequences (p. 7).
And it is in this procesa that verbalization ‘becomes
important. With the concept of';"deliberate attentional
.control", Wail, McClemerts, Bouffard and Findlay stated that

"attention  seems to be governed by verbal mediation in the

‘development of a cognitive consciousness"'(éx_7). As with

Bruner and Piaget (see pp. 56 and 57) therefore, these

authors are pointing out again that motoric ability is
"developmentally tied to verbal ability", because "with
further development, children's declarative and meta-
'cognitive knOwledge‘bases increase along with improvements
in "verbai and symbolic mediation"” (Wall, McClements,

Bouffard and Findlay, 1983, p. 7).

:It>fwould' appear then that .efficient linguistic

ability is. a val?able tool for 1nd1v1duals in developing

efficient iearning of new motor tasks. Yet it is important

to. note thet the two are not totally ,exclusive. Firstly,

: 3 T
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x'wlét such an assumption because in all of these examples of

: ora in the organizatlon of experlence, the: term verbalf

w ta

language ©is seen as only an aid which makes the learning

-

. . ‘}x-
more efficient. It can be suggested therefore,* ' that -

learning can still take place without this aid. Like the

g&ample of the deaffernated‘ cats still walkinq,- an
individual without, or with low landuage, will still Be able
to learn motoric tasks. And with experience and practice,

will then be able to correspondingly increase their skill.

(3%
& “'

Perhaps ‘this is a reason that deaf children face delay in

B

helr speed and perfection of motor development rather than

.experlencihg tdtal. inability Wlth it. It also does not mean

a
© _that tﬂe "deaf cannot achieve ‘fully efficient  motoric

-H.ablllty, 51nce in the final stages language as a mediator is

v‘ E .

longer needed | Thlsils a positlve\ p01nt for having:

K4

’movemgnt education 1n schools. Secondly, such a discussion
BN .
ﬂof laﬁguage and verbal medlation tends to assume that the-

- ,w

&7fdea@ are. inferior iniverbal abillty. Care must be taken

—)‘; ‘

chow verbal abillty helps in the learning of skilled tasks,

’,nevergclearlytdefined. It may be, perhaps, that thev "hé‘s

67

"are ?eﬁggeeting that verbal ability, for example in the

1

"Verbal rehearsal of a 'movement” (Wiegersma and van der
velde, 1983). or as "inner verbal cues" (Wall, McClements,

Bouffard and Findlay, 1984), weans that sthe individual

'talks' td’himself. But then, how does he talk to himself? |

0'Connor (1979) , said that words are conveyers of
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'thought or self- instructions . He wrote that the power to

use language, or toiuse words as an encoding medium, enables

SN

:instructions that would not otherwise be available to the

increasing capac1ty to z to oneself and others, by wordS'

»hearer. Bruner. (1966) said that language develops‘ an

© 68

o

hs to fregard words as ?conveyors of thought or self-f~

symbols, ‘what one has donejgnd what one will do (see p.;

57), | In basic terms, therefore, “thinking" or "talking to -

oneselﬁg considered as being Internal language. And"‘

t ’

isiace everyday oral language is externally presented fas"a

23

7internalized,_h This becomes the concept of inner, speech. _rk

spoken code, _then it ’15 this Spoken : codéh that is

Thus Beveridge and Br nker (19@0) talked about a speech _set .

of actions tﬁ_ﬂistiniuish objects §r0m each other (see zpr

57), and Conrad, (197

‘to, function ‘efficiemtl{\liqguistically can be said to ‘be

-related to> his-.abilit

speech is a "silent, newer form of verbalwact1Vity, ap”subé

i

) stated that Lhe ability of the ChlldA

with inner speech because inner‘;

verbal talking to oneself while carrying out cognitive '

tasks._ In fact, the Piagetian theory again follows ,thep"‘

increasing development of the child ‘as ithesmprogression v

0 . s .
£

toward inner speech is made.,f

J \\' .
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, » The idea of xnner speech was generated in Rusiy& %g,g};;
‘ L
‘Vygotsky (1896 1934),in the early part of this century, and -

hast been ektensively studled since by colleagues such . as
Lurié (1973d9. Vygotsky descriZed an alternative to Piaget
in that.soc;al‘speeqh~develcps

[3

as egqceﬁtbigfand”innerﬂspeech ab111ty Also developg

1rst and then is ,malntained
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Although there ic presently uncertainty as to which of these

-

theories ‘is correct, all contain the‘ coneept of inner

~

lspeech; - They also have 1nner speechgas a final stage‘ of

‘development, and: thls is becaqfe Wlth 1nner speech ‘ talkihg.

to oneself ogﬁ thinking, is taken to exist. Thig&«is

important, beﬂause it is thlS thlnklng abiligg‘that allows

wverbal vmedlation, and" that 1n fact for some ‘writersr

B

g&stinguishe ' man from the animal kingdom. .Russell . (1957)

summed this up as follows. ,
N _

' The deverpment of speech in. humans puts us- far ahead
of other me 0f the animal kingdom. It is some-.

© times thoug at speech is’ chiefly a.means of inter-
commgpication, but- its chief value is probably in =
providing for the individual a means. of cultivating
‘those complex associationsYpf memories and feelings

- = .which we call THOUGHTS. kK A mastesy of speech, and the
|  development of intelligdﬁce@are sO intimately connected

with each other,. that one.cannet: flourish ‘without the
other, and the dissolution of the speech mechanism, by -
say a stroke causing sensory -aphasia, inevitably causes
7the disappearance of the main part of the individual's

v intelligence. Intelligence therefore, is’ lagtgely
fdependent upon the integrity of th Speech\mechanism,
‘and man's. ideas are developed in close" relatign to .
this system. In intelligent people, there is a
“highly developed and personally,satisfying capacity
for associatiﬁh one memory or thought with another. %

- RN ¢ ; o . ; . H-g

ot

8,
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Indeed this.is a physiological characteristic of
intelligence. (p. 22)

& This" idea that lack of the development of speezh .

will .somehow lead to a lack of ability with language, ‘and
therefore to an Anability to think that consequently leads

“to cognitive retardation, now becomes ' ‘problem ; when'

remembering that deaf children try to learn Speefh' that is )

ftransmitted through audition. This is brought out by Conrad

iy

®

the . oral (spoken).{ﬁﬁ;g

Conrad's 'position' <o ﬁhat_the” low academic levels and

overall functioning of oeafvchildren_(see P- 15), 1s due 1to
their

failﬁrt’t-,"ﬁuire a developed language through - the

ora}” modg. When his lower level is transferred into . the

& .
internal. mode ' (i ., bec0ming inner peech), .gthe
inefficiency is apparent. In his results, only 40% of the
children w1th a hearing loss of .85 dB or -more, could "think

orally". That is, on. the tasks used by Conrad 60% of deaf

(1979) in his study on the relationship of. inner speech to

uage of deaf *children., 'Basic~ to

.,children ‘were without internal speech These children 'are B

thus less‘efficient processors of environmental~information;,;‘

Motor" reaction 'must‘zbe' included in this -inefficiency.”

Russell (1957) would also say that such children were less_

intel}ﬁgent because they could ‘not think (see.p. 70). ;This

is related to cognitive inferiority.

‘/ . It would appear then, that theb oral: system of
education, although offering obvious linguistic advantage in

‘inner: speech coding, may be too difficult for many deaf
_ : : LA . . CoUE

a



children. Conrad concluded in fact that manual communication

for these children’ might provide a ' more efficient and ‘:
a‘.-" : o /

serviceable internal system than speech (i.e., oral

vlanguage), because "children are likely to. defive more -

)

linquistic benefit from a language compatible with their

sensory capaCities (Bernstein and Finnegan, 1983). But_

i

this suggests then that 'language doeJ.'pt necessarily have

. bs

R

Jal, and re@urns once again to ‘the earlier discussion'

; v-

of’ 'communioation m dal\\g of families with deaf children

M 5,; . . l. N . ’ o
(see,p. 35). S ”7@ | | S . ﬁ@ '
. R A : v - ; .‘ .
t becomes pertinept to conSider cnow, there%ore,

\

what the internal sp@ech ability was for all the deaf
;_children who were found inferior to their hearir&g %ers én\»\ o
studies of motor ability. And is it pOSSibre to think in-a
manué% internalized ‘llngUlSth system,.‘anﬁ to thereforea”ﬁe
‘obtain the same linguistic mnemonjic benefits? l | -
: " The compelbing results Conrad (1979) produced in his. .
deffort ‘to explain the’ academic failurep of British deaff
children (and one which might really parallel the ‘motoric
concerns of thisbpaper), thus have only one drawback.'i The
drawback iy ‘i# defining what inner speech and thinkiqg
:really"are. ' Do"* the authors who mention the »benefitSu of -
“verbal ability' in efficiently coding motoric movement ‘andj
cOgnitively orderingb ‘the world, mean this ability//as' thefil
internalization- of .a phonetic sound system? or " do they;'

rather | mean‘ it to be. any . kind 'of 'symbolic strafeéf_
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that humans @se to cognitively and efficiently order 'their

world? If the former is true, then for the individual born ;‘”
with impaired ~hearing, ét is 'to be suggested that the!Lr ;

resulting difficulty in obtaining the phonemic code, wil1’
’ N

oorrespondingly ”1ead .fto‘ lower ) cognitivp iciency.
However, it &anhot belgssumed that the vf&: “.;Tt have
D("‘langu'a_ge»:'m. - if%they ,;goir:ot use»the"pbonemn o 8 \1 speeth.
inde 1t G.Ftaﬁiiyi canno id tbat th‘ ’hot think

ficulty"with~'acquiring an )

auditory bral“languagefv % Bellugi, Klima and. Siple

(1979) stated that.

: u’;;" N .
~
!t~ ; E!rller experiments supﬁbrt the notion that we code
s tnd rememger on the hasis of sound/form .
(articuﬂatory and/or aeoustics) of words -and ‘letters. .
:For the deaf, on the other: hand, Conrad suggests that *
. this need nof be trué. . . C ' on his, pagt.
concludes "the deaf do use’ lsy in memorizing
(but) the nature of them,is ope to empirical '
oo enquiry. . . . That the deaf,. h little overt _
} - speech learn and think is .s€lf-evident.- .What they
do it in however, remainifa.challenge with far-
reaching impl, cations.. (p. 2)

‘aMb’ ﬁﬁris would seem. to indicate that cognitive ability

_and thinkingﬂ‘are dependentasimply upon the" ability/ to be,‘
ﬁable to code information in some form. When. Conrad (1979);
IQefined inner speé%g‘as being "basically the internalized , ‘
code of the ex;érnal 1ingui§tic sYstem ,' the definitionf;'u ’

”could e refef ﬁg to 1inguistic system.. Eherefore this
. ——1

()

could just as easily be a system of iconics or’. signs,'fas{“‘

ﬂ‘

'being one of spoken sound. Vernon (1967) ‘in his review of ®

3
studies- on the relationship of language to problem solving
X B sie. . #
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.

‘and’ cognition does in fact §eparate the. Spoken word from

e
¥ 4-,

‘being an only language. Furth (1966) has also pointed to
» ['4 / .

a distinction ' between an oral language-and ‘thinkingﬁ~-and-:

‘Guigley and Kretchmer  (1982) discussed it in depth i’

Chapter 4 of their book. Tf’ﬂ'

can acquire high eability with language, and do become -

cognitively proficient ‘but. they just do,not always acquire

a high ability with spoken language.‘< hég Eact that the deaf

dogiachieve motor functioning, bea;s t .
cussed, since all animals aﬁd most' humans -do

learn;the~ asic elements of locomotion (such as 51tt1ng up,

s

rolling %ﬁfrning to walk), it is only when more

e
skillfglb human movements become requlred thaisé lag ge“' is
important at @all. And then only rn the early stages ;of
skil] learning. ~Further, it seems to indjcate thad verbal'
ability.or verbalizationv’of‘the ind1v1dualito hlmse"w,can

, - S
be in any form of coding, which we then call a 'language'.

» o ‘.

In summary, 'thereforew';anguage can 'be taken ‘as

B

being synonymous with verbalization, and an- individual can

I3

*»
verbalize in’ any language code he has, internalized

indeed Stewart (1984) described two types :of linguistic
e ‘
systems.i These are- the non—verbal' such &s body"language,

o

and the. more complex verbal' forms. : : /;*4e
WP . AR
- More complex than non—verbal.forms are. examples
- of verbal communications which ineludes digns, .

: oral symbols and written symbols. p§- 10) ,

Hei continued that "the .latteg-,tWO ‘are. arranged inaa

@

premise out.«‘ As

oricluded that deaf children 7

Q

4 N

A



~highly structured manner that is commonh"\'v
language It appears “that the manual s{gn system should be
- included in this - reference. Through language an individual

ns’J

*f then organize the environment ‘more efficiently ‘because &

-‘of the aid 1t gives to memory. Thus Wall, McClements,
‘ﬂﬁ‘o\xfﬁﬂﬁn&i‘indlay can write. |

‘ff*verbal and symbolic mediation are impoxtant in the.

- comscious control of actjon. Viewed f¥om.a fupctional .
distance perspective, wheii verbal ghd symboP¥c- f““ﬁ'”’ﬁ“”&
labels distinctly, and’efficiently represent large -

" amqunts of knowledge stored in well-learned schémas, .

they decrease the likejjphdod of interference in - .
_prohlem solving situations. Such verbal and symbolic -
' labels facilitate the use of rules and strategies '

that -can.influence the procedural -knowledge that
guide3¢skil g action. (p. 28) :

ls worth noting here that this hnowledge-based»

"napproach\to motor development relates to‘another xplanationi

:‘f .-the “concern; with speed in the motor "deJay ‘of deaf
indiv1duals. It has been seen‘that planning and“ decision:

%aking are needed when.existing schemas ar -«ﬂOtf able to 9

;‘satisfy a goal"'(Wall, McClements, Bouffard and Findlay,

f 1984), and that "in such cases,fthe attentional supervisory

| méchanism» uses information from a variety of schemas fto'f
{«generate new schemas.‘ However, these increasing processing |
igbenefits are. bought at the cost of processing égﬁaﬂk
.(emphasis added).' The use of deliberate attentional control* -
fﬂisi particularly detrimental when rap;d skilled actions are
3;required" ' (p.‘ 7). This‘ leaves the idea 5 that deaf

‘_individuals do not possess, as many horizontal threads as /) .

'.their heacing peers due to efther thealack of experience -
N, :

3.
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from restricted familial'environments}-or to the deprivation. /

of ‘the information provided ‘through sound. _ They therefore

N 4

have to use more deliberate attentional control, which slows
~down’ pﬁ‘gegsfﬁg ability and the speed at whigh they can
_reSpond phrieﬁce would thus seem to be the key to the‘.h"
:Jautomatigﬁﬁgwqﬁ,action,ﬂand not the. ability with a i'hguage.'
””ﬁ%ﬁl McClemeqtsNﬁﬁouff&rd and Findlay ‘concluded: |

As a & ', becomes we111}earned, it will require

al attention from the limited capacity

atten 1 mechanism becau the whole action .
seque 1S under the control of the horizontal
,pnoc"' g'threads . . . the whole action sequence
. refdf ‘itself through experience, developing and
:.adjusPfng the hHorizontal thread structures to

"minimize the need for deliberate attentipnal control.
(.”'vg“.fi . -~ (Norman and SHal¥ice, p. 12)

i3
Lo s
oy g

th; aIt“appears from this’ then, that if deaf chlldren are -

eI
S g

i gﬂﬁcftqmig actions at a slower raté  than their
"hearing peer% sxhey should of necessxty be. provided with :an.
environmen:*rwherg they can practice ther; abllity until

‘ uheir .actionq can become well learned ‘ And, if it 1s-*aluo
acknowledged that good language ability facilitates, the
_de;eloc-ent ‘of motoric ‘tasks, then every oppdrtunity shouh%
also - be made to ensu;e that deaf children' are ,rece1v1ng
'language early,, and appropriately. It ‘may be,“too, that'

~deaf )child;en who _receive 1nformation . through . the.

, less frustratingﬂlinguistic. code of signs, and 1n a more
accepting familial environment, will be- less slow than their

,_orally raised eers.' This is because they will ‘have' had
'more time to‘use the facilitating.aspepts of-~language, to

Ll



'develop more - automatic horizontal thread,structures.t
X : 1 _
To conclude, the exact rxole of language in motor

‘ development, or indeed the devélopment of cognitive ability

‘

77

;itself, ‘is. basically, as yet,‘ unanswerablef Perhaps,_ .

) thereforef.'before” attempting to be definitive,. the :exact

' meaning of"”

the authors who use the term. Do they mean an internalized

A

code of Spoken words, or do they mean simply a’ code ' used

,by the individual ‘hich can then be in. any form? And then,

»

the ‘necessity of language itself as a source of cognitive
, N .

coding and development is debatable. Some writers suggest .

that human beings ;are born with ‘built—in neurologiéal‘

-k

cognitive organizers (Lennenberg, 1967#1 Chomﬁky) -T978)
Samuel Taylor Coleridge (1872~ 1934) many years ago believed

that the process of thought might be carried on "independent

or_apart ﬁrom spoken languagev (Vernon, 1967). And in their.

e . : . :
+ study _betweeh deaf and hearing presschoolers, Blank and
.Bridger“ (1966). - stated ‘that th®ir results ~ suggested that

4-"verbalizatlon. (15) not ‘ essential, - But simply an
» _

accompaniment of the cognitive skills occurring in -normal

'developmentl Efficient cognitive development may not
-necessarily be dependent therefore upon the ability to _have
-a language -- of any kind Bernstein-and Finnegan' (1983)

3 aid say’ that' B S o

PR

v

While the public (external) language must be learned
by the individual, the priwate (internal) laaguage

_ exists:a-priori (italics added) in a person's :
neurological functioning. (p..485). °

PR

the terminology verbal' should be stated by all .



et T

And go on:

the predominant mode of internal‘representation is a
distinct inner %omputational mode that is not derived
from the oral language a‘person uses. (p. 485) .

This then is in opposition to Piaget, ' Vygotsky and the

)

‘behaviorists'- ideas ‘of inner. speech development as a

; final i stage of development. Inner speech - that is , ..

;"v

'thinking eXxists in4¥he initial stage of development (a-

priori). Vernon (1967) goes on to conclude'

there is no functional relationship between verbal

‘language and cognition or thought proce erbal

‘'language is not the mediating symbol s

thought, .and ‘there is no relationship b cqQncept
formation and level of verba%ﬁlanguage di pment. o

t

Grove and Rodda (1985) stated'
TR e O

language does not play a central role in Piaget s

thHeory: direct experience of the world is the vital

factor. In view of their extreme ljnguistic

retardation, the deaf do not show aéy substantial

| intellectual deficit, and the hypothesis of .a causal

| - link between verbal skill and cognitive development

| seems hard to maintain. -

L

& N For e purpose of this:study'then; the discussion

on  language and motor programing has left the following
. : Vs :

consideration. It is apparent that the main advantage of
having,a‘language.is’that it fﬁnotions as a facilitator fbrA
" what the, iddividual plans to do.- This is . the mnemonic
oonsideratioh. Bernstein and Finnegan (1983)"“felt /that

s i ]
"other means' of mediating the environment may exist to that

of the.internalization of an externally .learned. code dubbed
{

language. Thelir study prompts the consideration that thought

"and planned action’ are jindeed quite possible without"

P
!

-
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linguistic mediation. It is even possible to consider that
1iving ~organisms mediate their environment through a
- devised internal organization system. We do not know
these are. But Ostry (cited in Stelmach and Requin, 1980
pointed out that.
dlmost everyone agrees that movements must be
_organized prior to their execution. There must b
decisions about target locations, about angles,
velocities and joint torques, about muscular
activation patterns and postural adjustment
(Saltzman, in press) and’ the decision must be
coordinated over a set,of movements. :
‘Such decisions may be lingﬁastically‘mediated,’ partioularly'
if 'the,movement requires skill, or is :novel. Ent they‘ may
not have to be. The issue'is that' the auditory phonetic
\ :
external linguistic codes devised by human societies have
developed phylogenetically, and at present do . appear to
o W -~
form the most efficient systemsw Without such a language
- then, individuals cah indeed think and functfon, but . with
. C . R ’ -t
.such a language; they can‘do so with more speed and
proficiency.\‘\As, Newman (1974) pointed out (see p. 57), .
" without this symbolic organization of a language, it becomes
difficult to store in the memory all that has happened,

L
¢

tqat needs to happen. Piagetian theory ~concursu %ﬁkf ’

children proceed from ¢oncrete_¢o higher abstract levels*.‘ Q
- functioning, in a correspondfhg»pattern to their language i
developuent. " Abstract functioning is a "higher"~ level .
becauseﬂJOf the efficiency ‘of being able to move away m

-~

the concrete present in planning. Pas}{. experiences an be
’ : : :



8o,

used, as well. as projection for the future. . Past i
axperiences must be stored in the memory, and must bel
retrieved in order tb plan for the present. The moshﬁggﬁ'

efficient storing_ of such iniformation appears to be in '
‘ . B

Vsymbof‘ code we call language. Without efficiency in
' language, therefore. less information is able to be stored
.. 1n the memory, .and efficiency of retrieval and planning from
past experience is hampered Low linguistic levels th\F can
slow the éeaf child down. And since language appears so
important for .proficient functioning, the question’ of
equality oi the oral and manual language codes for promoting
: lingﬁlstic ability in the child, becoies importans. .
Investigating the abilities of both oral deaf

children’and. nual deaf children is thus a central part of

. this thesi Regarding Conrad's (19]9),study, Arnold (1983)»

. said that/"an alternative theory is that deafness itself is
the :fun_amental cause of (the British deaf child's), poor
performance“ (ps 233). And this returns-tc the  etfolofical’

issue (see P. 45) Bef/’tein and Finnegan (19836 certainly

' v
‘offer compelling researgh for arternative definitlons, and
LA ERCRN AL e
'1 usue the idea’ that év!ﬂrnrﬁtfhg does not require sp&ech in

4k L

FRR % :
' drder to be decoded or undefstood. This is an- interestlng
2.

f; idea for phonetically based reading programs in schools, and

. returns again- to the issue of reading prob@ems and the  deaf

-



'cnlld.1 Perhaps reading'ability is related to inner gpeech
ability. Perhaps it is not. Such disbussien, however, does
mgke possible the nypdthesis that manually and orally raised
' deaf children may function differently. IE Conrad (1979) is
;‘eorrect, then orally raised children should be less
efficient with motoric functioning -- if their intelligible

oral speech is low. This is because thelr internal speech

81

will also be low, and thus their linguistic 1level for

motoric planning. If, alternatively, the ideasg suggested by
)Pernstein and Finnegan (1983) or Vernon (1967) are right,
‘then motoric functioning of oral children should show no
' difference< from manually raised children, since the child

‘has "other" means of ¥ognitively ‘'mediating his/knvironment

K4 . . .
T7he problem’ with having a low linguistic level may

further explain the pqor reading achievement of the deaf as'.

mentioned earlier .(see p. 6). Reading-is another high level
skill. Morrison and Mavis (1917), Rozin and Glietman
(1977), Velluntino (+977), and Liberman (1977) [in Brainerd
and ° Pressley, -in press] all point out . that reading
competence is a . skill dependent upon knowledga of the
' language trying to be read. Hallahan and Kauffman 0(1975)
‘further believe, that an ability to read ds partly

‘linguistically based". . The deaf child therefore may have a:
problem attaining -high levels of. reading rability, . because.
v i ﬂgaeségot know the*full extent of the, language that he is-

ing read. Alternatxvely, and just as relevant for the
deaf student, ' ~a' suggestion is that reading is a
phonological skill and that without the acoustic ability to
decode written ‘'words, 'the vocabulary  becomes limited to
visual recognition (e.g., ‘Wepman, . 1975). Many normally
hearing children are suggested to  ‘have reading probfems
because of  perceptual deficits or auditory processing

problems (Cohen, 1983). If reading is a skill dependent:

upon ‘the perception of phonological cues for decoding words,

" the deaf chlld will face a problem in trying to read (see p.
! ]

™ e e
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at his disposgl.; It leaves the conclusionkAtherefore that L

- "the Means of a deaf indiVidual to monitor, adapt, orfindeed{

i'organize or Create any form of motoric action e be ‘he/she

. nature of this ability is Open to question.:’7

~

oral “or: ma:ﬁal, is subject solely/to the ability the child

» AN

’y to cognitively encode (Hill, 1984, p. 1);- 'Th “true

] .

Simurtaveous and Successive Processinq " | o

qgen conSidering the equﬁlity of thetdfal\and manual:

linguistic .codes in the way just described it is finally -

necessary to take a closer look at the relatiOnship of.,

language‘ to memory, particularly that of motor memory.'

e

' Here, conSideration of the relationship of language to ‘motor

o planning involves the temporal aspects of action.vf

Connolly (1980) wrote that “voluntary motor activity”

: becomes pOSSibIe by exploiting—the associative memory which

: developed with lt" (p.,24). 'However, movement ‘has nah‘

element of temporality.

”Mpvement .Q;.. refers to motions of the body and limbs
.which occur as a ‘consequence of the spatial and ~
‘»temporal patterning of. muscual contractions (Connolly,.
1980' p- 245).'_ N : y &_”_ ;2‘4. i T
fact, a motor skill may be viewed as' "the harmonious

RN,

"ic°°rdinati°n °f ;Componeng/movement elements organized 1nf?~”

= time and space to achieve a desired goal“ or, "the solution&

N ~

a movement problem constrained with a spatial,' temporaldg.T

3

and/or force requirement" (Bernstetn, cited in Clark, 1982).

- ‘clark goes on: '



S

lof the central elements\of movement..lx S ;'h

~

Clearly, moving the multisegmented body in a smooth,
_precisely timed manner requires a control system ,

-~ whieh must .not only. signal the appropriate’time for-
“the muscular contraction, but also the precise =~ =’
duration of that contraction. (ps 151) Lol _"

f
Thus, temporality, é& timing withih temporality, is .one

A skilled\motor act is a- result\of the central
nervous syste ! quence and timing of the commands
to the muSCulomhel‘thal system, and there is -a

- high degree of temporal prebision reguired in most.
’motor tasks (Clark, pp. 144, 169) o -~

/ . w

‘}temporally successive pattern as the ind1v1dual moves in

space,x patterning for motor memory becomes : redominantly

/

.successive in character./ Once agaiﬁ %herefor ,  the’ deaf

‘\jmotak\planning. This is explained as follows.'

child may face a problem in developing a elationship

~

sy

RN

”'This means that because mowement or. actions follow a

between the characteristics of the linguistic code, and his

AN

/. - :
The percept;on of sound lS a successive experience;

e -

Van Uden (1983) pointed out that "our eyes are mainly space—

directed‘ space/is projected on the retina. , He-went.on._‘

)
El

the waves’ "in the basilar membrane, etc.,®which in

. our experience take especially a’ successive course,
one aftér the other, whereal,-when we see we perceive
éne thi ng next ‘to the other.” Spund perception is
consequently moré . dynamic than seeing, which is more
statically oriented. . ; (p. 3) - A

“

Our heariné orga& however, responds to” sound waves, -

The deaﬁ/ individual ‘thus misses out on a basic ;and'

~CQntinuingi experience of ‘"temporality ﬂ Eurther, Anj

: auditory or Joral"linguistic“ code - is also‘l.essentially

"‘J

//

’temporally suCcessive’ in nature. ':Grove, o' Sullivan andv'
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Rodda (1979) stated that most research fails to take account
of. theb“special difficulties experienced by the deaf child
.in dealing with seguentiallz organized verbal material weo
(p. 531). A linguistic code such as signed language, :is'
" more Spatial and simultaneous in. nature.’ Bellugi Klima and
. siple (1975) for example, described American‘Sign Language
'as one . that is “visually-based“ where temporal order is -
*.unimportant,l and meaning is dictated by the qherologiéal
"features of directionality, position in space,"and hand-
shape.' So the deaf childowho is raised on. a signed language,
.may lack a further experience ofvsequential vor successive
goding. And’as Das (1932 )_pointed out,p"since the. essencef
' of‘SuccesSive'proceSSingkseems.to be in.memory~for temporal
-order, a manual deaf child may be less. proficieht at the-
.temporal coding in the memory of mptor patterns. This means
. there ‘may well be a difference betwaen a hearing child 'who
'usesa‘his experience oﬁ‘the':successiveness of 'sound to
_.enhancg -his successive coding in"megory ofsmotoric aCtion,.S
~and ‘the deaf child who lacks that ‘xperience. :There' may
’also be' a difference between,a deaf child who Lis orally
‘vraised" so being somewhat more exposed to temporality ”
through the sequential aspects of spoken words, ‘and the deaf -
- child .whol is raised on a vaual spatial linguistic code.t‘;
‘,'This’<child; may be slower'again in coding sequence -for‘ﬁ
‘ action, f since ‘he/she npredominantly ;orders " his/her .

. \
venvironment in a simultaneous pattern.

N
o



As . with the discussion_ of *verbal ability : and-.
‘ cognitive inferiority, therefore, an important question that
i_arises from this is that of whether deaf children really are
’inferior in the temporal encoding strategy, in preferenCe to
the spatial. It is also important to consider if this will LN
or- does, make a difference in~ procesSing speed.‘ Hiskey
(1955) Tor example felt that any tests of 1ntelligence ‘for.

the deaf should exclude any’demand on speed because hav1ng a
’ .

sense of time and temporality was mainly dependent on being,-'~

able to hear. ' Beveridge and Brinker (1980) felt that such-‘

L a 'sense«lwas.dependentbupon the 1inguistic code ,that ‘was

' used-' . . 1J,‘
| ,obviously the temporal strategy is much more
apprd’riate for decoding ‘spoken language since there -
iis no eidetic array which can be sorted into spatial

memory. (p. '48)°

~ . And O'Connor (1979) went on to,talk‘about the speed of

1earning in‘ indiv1duals,» stating ‘that it " is perhaps a

- quality of the mind of the ;:; ‘human being that forltsome
R _

'reason can learn by words faster than by other means.'" - As‘

has '’ 3 ﬂhe also felt that having a. language

j&n of information (see p. 59) because

R "L

'i"enablesvbetter’réﬁ”
'words' 'have thé power o£ conveying .thoqpht and self-

Rd
'Vinstruction.; "Do words_; ‘therefore, exist in a manual
'language? * In their review of studies,on’the'cognitive and*

a'intellectual‘.development of" deaffrchildren, ‘duigleY"and :

o SR , Ly . .
\Kretchmer~f(1982) %ointed out that 1linguistic inferiority
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cannot be assumed because’ the deaf do m§§~.use-ya Verbaliizf

language to fabilitate the solution ?;,taskss A return is

thus made to the notiOn of inn*r speech because- ) ' v

. No consideration is given to the possibility that these
subjects could have been mediating by a code other than
an oral—verbal code. (Quigley and Kretchmer, 1982, -

N

“But if the deaf ‘do mediate their' environment by . an

;_alternative code such as . - the spatial signed code it leaves

the fbllowing questions. will their cognitive mediation be -
different and thus perhaps slower, and does a temporal

verbal code in fact have- more informative value to movement

than'a spatial cherological co

0'Connor .and 'Hermelin CTQ?g);A Beck, Beck 3 and.
Giropella .(1977), Kelly .and 4 Tomlinson—Kea ey 1977),

McDaniel ‘gwa’o); Das ,(1983a), Dash (1983), and Rodda,

. Buryani, Cummrng and Muendell-Atherstone (1983) have alll

'undertaken sttdies fconcerning“the cognitive 'organization‘

R

abilities of- the deaf. Most have . concern for the question

of temporal versus 'spatial coding abglities, 'and. look

at ‘ithisg in regard to hemispheric lateralization ,‘of

'-1anguage. Rodda, Buryani, Cumming and’ Muendell Atherstone,

in particular, offer a comprehensive review of research in

" the area of lateralization with the use of - tachistoscopic '}

'Aspoken language.

testing 'for right brain. versus left brain reception
T _ e . S Stk It

1Verbal here is being taken as meaning an auditory and

%
‘ T
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dominance, | Through such studies, it becomes possib e to
suggest that language lateralization in an individual ho is

,deaf, is different from an individual who' can hear.a”ﬂThis

"

hemispheres of the brain may be differently organized, thus»'

. motoric ability. Basic theories of laterality, for example, -

changing the dominance of the part of the brain that governs

suggest that. Verbaé)successive information is carried by the

‘left side, whereas “more spatial information is - carried in

the ri ht. Since‘hbwement is also predominantly suckegsive

' in n 'ure it too might be processed in the left hemisphere.

‘A ch dﬁusing a verbal sequential linguistic code, therefore

processes both movement and language in the left hemisphere.

fspatial, may alternatively process informatiOn predominantly
in | the - right hemisphere. ﬁovement and information

bprocessing are . thus ih different hemispheres, and it is

. $ .
response; time( (especially too if there‘is a ‘cross modal '

.,

~integration4 problem).' Myklebust (1968) said that "lack of -

this child learns," and. he talked of deaf children being -

»fmore dependent on the right brain.

~‘It should be made clear that both hemispheres ares _
. involved in learning, the information from one being
transmitted to the other principally through corpus

'may7 be‘ importdnt for motor development,' because the A two -

A child using a signed linguistic code-which is more visio-

: gpossible that transferring the linguistic codes for skilléd

‘motor tasks ‘from one hemisphere into another, may - slow down

audition requires an alteration in the neurology -by which -

87-

t



-~

' [ A . e : o S
. . Ll . . - .
T . . . L R . v v
. . S Lt ., .
[ . .t . ’

calldgym, But . . . qach\hgmisphllh,has a specialized
role. -Also, because the deaf have difficulty in
abquiring language, there might be -less interaction
betweer the hemispheres. The right . ,.'. becomes

. 7 wmore dominant. than is typical for the-hearing child.

[ ' ¢ ) o P 5\ S N (p. 16) R

Bakwin (cited in Gubbay, 1975), further contended that "the '

dévelépmental disorders 46f mo

%iliﬁy gnd; language were

lmanifestéiio?g . of inborn alterations in’ cerebral

‘brganizatibns. Thds'mpdified'maturatidn of those aréas of

: t?e brainm'éovgrning,motqr coeordination'and jlénguage was

assumed" (ptri48). OfConhor;and Hermelin (1978) postulated

that '"sénsory systems 5gay»dif%er in the way that they . ~

ﬁfoceés .informatioﬁﬁ(sé that) those ogiiged'to"employ one

‘sense to take the place qé another, ‘may interpret the .worid‘

Q :

'in a different manner” (p. 34). And‘Kellyv'and T¢mlihsoh-ﬂ

3

Keasey (1977) .in their paper on hemispheric laterality of

ﬁeaf' children,ﬂfound that the rzight hemisphere of fhe"deaf"

| \sdbjécts’ was "consistently mofég.fficient~-ﬁhan the left

- hemisphere for 'processing.Var}dusi content 'modes." . They

stated:

What do these results mean for the' deaf? First,
the data in the present study suggest. that an early
severe hearing loss does indeed influence .the h

\\f\\\;ggz:IOpment-Of cognitive organization. . . . Would
& it™also be logical to conclude that the deaf's,

higher mental. functions.are probably controlled
T }byAvisual"cddes, rather than language oriented
téz;; ditory codes? Although the present data would
~mg;k support such a broad-theoretical)leap, this is.
certainly a potential hypothesis. (p. 531)

Indeed, 4Kelly‘and,Tomlinson—ﬁéégey'reached the conclugion
that "apparently dué.to their loss of .auditory input, . the

4 o \
t
L
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"deaf 'child 'becomes once again left-brain _dominant in-

f even for the manual deaf child, it can be tentatively

_language to skilledvmotor

-
»

deaf are not able to specfglize their left' hemisphere, for -

‘/ language. Thus they wonder if “the deaf subject's' Tight

hemisphere auperiority«for high image words is comparable to

tﬁo left hemispher s specialization for langu igd in hear*ng

w_people (p. 962).‘ Sinoe the deaf individual does' rely ° on

V

the' brain is slower at processing for' ?”f “actions.

g y) .
-production is critically ~dependent on‘ left\ hemispheric

A

ability, whereas the right hemiSphere-"is capable of speech

and language comprehension, but not able to produce speech.

© This is interesting for the expected oralism for many -deaf

individuals, and prompts the question of whether ‘an oral
\
processing various content modes?
The iiterature does not appear to have tested this
particular distinction of . processing modality between oral

or manual deaf individuals. If the oral deaf child does not

dominant hemisphere for linguistic development and, thus,

become left brain dominant then he/she is not using his/her ;

may “be linguistically imeverished ‘ And if the ‘valuel of .

ility is true, this may also be

why such deaf children are motorically slow. Alternatively,

suggested that as speegh production is itself a motoriC-

task, their left hemisphere is. missing an . important

) . »

_Kélly and Tomlinson-Keasy do point out that - speech f§

3
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//(eveiopmental',experience. This could equally decrease

fficiency. ~ In faot; ximura (cited in Rodda, ‘Buryani,
kY

Cumming and Muendéll Atherstone, 1983) has noted that  when

1Y

there is.left-hemispheric damage in some deaf _individuels,

their ability “to express themselves in even a signed

‘language becomes qorrebpondingly poor, - She wrote that "this

~actions.

could be due to left hemispheric control of ’ complex ‘motor
. behavior ~and gbes on that "the left hemisphere is primarily

‘specialized for certain types of motor control functioning

and that its important role in langyage functions is derived

from this

reinforce the idea that motor ability ’and~'language'~are

somehow interdependent upon each other, especially.that- of

specialization (p. '8). The above exampies:

%

o

k]

an auditory/verbal sequential language, becauge - of its

N
N

temporal nature ana similar left brain processing., For the

pUrpose of “this study therefore, it means - that deaf

individuals .as a group (that is, both manual and oral) will‘”

_be inferior to their hearing peers in their speqd pf motoric

{

P

Athefstone " (1983) add another thought to -the left-

brain/right brain dominance theory. Through their

'tachistoscoptc testing they attempted to view if there were

differences between young deaf oral and manual adults. . They

concluded that their reSults "can be interpreted to‘ suggest

‘that.the’tzpe of communication training employed may affect

Ce
;4 \

Finaliy, Rodda, Bu:yani, Cumming and 'Mﬁﬁndeli-_'
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how theﬁicerebral hemispheres ‘'organize themselves ‘ for .

\

“cvognitive functioning (p. 8). Deaf children who used total

communication codes (oral and sign modalrties together) were‘

found to be slower at responding, "probably because more

integrative ability from. .the - intggsation o! the, two

modalities, is required." This guggests agaiﬂ therefore,

*t

that the possible reason for the slowneSs tound in *deaf

children in responding to motoric tasks, might simply lie in

5

their  difficulties in integration, and not in __cognitive

dominance._5This is particularly true when the auditory code

Sy

islused which if supplenented, requires'mqré integration and

b -

\ . -

etherefore more time to respond.

91

It is beyond.the scope of this-paper to enter into

v

' an in-depth discussion on the true nature or make-up of the

brain and its cognitive patterning. The left’ brain/right

brain theories fbor example m&y-not be entirely accurate.

i

~Das, Kifby and Jarman (1975, 19791idid extensive research .on

the encoding and decoding strategies’of the brain, and
suggested that the brain structure is not so clearly
divided. . Instead, they proposed a more hierarchical model
of processing levels (see Figure 5, p- 92). The right—
1brain/left brain thesis thus becones suspect. 'However it is-
worthwhile noting-at this point the possibilities that arise

frog such studies. The results return again to the

Lo

discussion of the sensory ‘integrative abilities of the. deaf’
» .

(see p. 25). Cumming (1982) Qrote a c0mprehensive paper

P
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The Figure appearing on this page has been
removed due - to questions regarding

copyright.

The Figure represented a  schematic
fepfesentation of hierarchical prdcessing
models within the brain in contrast to the
left-brain right-brain models'. . of

processing.

J.p. Das, J. Kirby, and R. Jarman (1979).

, imultane?us and Successive Cognitive
Processes. New York: Academic Press.
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explaining the Das, Kirby and Jarman (1975) model, and

related it to symbolic processing which appears to occur in

the same part of the brain as that‘ofvsensorg -integration._.

Deaf and hearing individuals may,‘ therefore, ‘\really

integrate and process together and not in a right versus

left mode. The point is however, that the deaf are missing

a~ubnsic'elonent to perfect,this integration. That is, the
\ .

‘deaf mi%s 'sound'. Cumming“reported researchers who have

found that "deaf subjects could not hdndle tasks involving

\inter-modal transfer as well as hearing'controls" (p. 7).

e

She also, pointed out that Kelly and Tomlinson—keasey (1977)

| :
have concluded that "sensory deprivation affects cognitive

'functioning. This discussion returns to the problem of*

linguistic deficiency for the perfecting of inter-modal‘

transfer (see p. 54). It could be concluded therefore, that

the deaf appear slower at motoric functioning because either

their sensory integration is hampered by the deprivation of
i one of ‘the_ senses, ' or because they are ‘poorerv in’ the
linguistic-ability réqUﬁred to perform'this integration. It
is not then because they mediate the environment spatiafly
instead of temporally or. because they lack an internalized

gpeech code that orders’ temporal sequences more efficiently,

In . sum it may be more tenable to suggest that& any,

br all, of the factors discussed in this section can

[

contribute to the motoric.differences researchers such as

Wiegersma and van der Velde (1983) ‘have found ‘in their
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studies. Cumming (1982) pointed out that. research has shown ~

thatideaf children do "Have difficulty in searching for and
.retrieving information from long- term memory (p. 7). And
the importance of memory for actions has been discussed (see
p. 60). Quite logically memory is enhanced in its retaining
ability when the successiye mnemonic strategies such as
rhythmic iclustering 'or associatiye chunking‘can be used.
Such techniques relate diréctly to the phonological eiements
of an audi&try ianguage. 0'Connor (1979) concludecpthatv"it
Joes seem that the use of temporal - grdering and
successiveness is language dependent or speech dependent
'(emphasig_added)" and that "children who are unable to draw
on 'eensory experiences from an appropriate modality, are
obliged to adopt alternative encoding strategies in some

+

circumstances -- usually less appropriate ones" (p. 358).

~

The child with impaired hearing does miss one' optimal

sensory experience.  This omission gould affect the#w

- i |
proficiency of motor tasks requiring ability with successive

processing, as 'less appropriate strategies are then being
used. Broesterhuizen (1983) mentioned van Uden's (197%)
finding that "those.(children) who are less fluent in their
motor functione, do better in tests which appeal to the

memory for simultaneously presented visual data, and- vice

yersa (p. 6). Such a consideration leaves the gquestion
whether it is possible forg a spatial language to code
, -

sequence of movement in an equally efficient ‘way. Bellugi;
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Klima and - Siple (1975) thon,ght 5o, 'and‘ Cumming (1982)

l;experﬁ nce of temporality is missed by deaf 'indivrduals.v

'concluded that when deaf children were given .coding time

"tests, they spontaneously used simultaneous rather thanﬂ

&

:.have been showing unstated decreased efficiency when they

\‘described their ‘study- with 1groups of deaf,, subnormal,

-~

',successive strategies.i These findings do suggest that the

_However,? they do not mention a. corresponding decreasedv~

'autistic, and hearing children.‘ When each child was asked“

_‘to remember three Visually displayed digits that were Viewed(ﬁ‘

B

ere.vlpy;

"Normal children responded in terms of temporal order.
" Deaf, autistic, and sub—normal children recalled or

=

’recognized spatial order.-, oy

N

gthree times at a window in no speCific order,‘\theh results,-

‘lThis.groups deaf children with subnormal Yeefagiié;npas and

. DPash (198%found the foiiowing: with- thelr deaf ub]ects who '
gn Ll |

“used a si

d language.

’ﬂ‘ SR I Lo

' The deaf child performed satisfactorily in Situations

into a meaningful whole. Thisgis evidenced .in their -

-~ 'performances. on the sinultanecus- processing tasks,

+ which- depends greatly ‘on the ability to grasp spatial -
features of the stimulus field*and to reproduce these -
Subsequently as ‘accurately as. p sible..” The simulta- -
‘neous: tasks are spatially oriented .and the deaf -

.~ children's satisfactory performance on. thesé tasks

,suggests that they have the ability to.utilize a.

: patial order information: for processing events in"
memory. Their ability to integrate ‘the information .
spatially ‘also helped them to answer  th spatial

. -probes: more correctly than the: temporalebrobes.'
,However, they experience diffiCulty when the

& BT -W_U .

' which required. the ability to organize the information o

A
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“‘efficiency.. Alternatively, Q Connor and Hermelin (1978) may,"“-



{similar results of the autistio and, sub-normal children may»

‘mediation.» Quigley and Kretchmer (1982) agreed with this,3¢5
whether this spatial coding is as. efficient as the temporal

_because' such processing is different, corresponding‘htasks.

N,

information needs to be ordered and proc ssed step
ﬁ by step; i.e., sequentially instead of s?multaneously.
| Their poor performance on successive tasks is . '
"f indicative of not-too-well deve10ped sequential
processing ability. (p. 8)

Since these results show deaf children do have efficient'

/..
patial coding abilities, they help to off- set suggestions

.that deaf -,children are‘ not efficent processors "of

»imformation and are, therefore, cognitively inferior (as the.

? ..
9

l
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indicate from the O Connor ‘and Hermelin study, 1978) »Deaf .

indiViduals 51mply use different methods of cognitive "

7

suggestion (see B. 85). But it does leave the question "offi

coding where movement is~required It is possible

rreguiring_ temporal processing skills such as requiredkéby

'motoric actton, may not be so proficient ’ /the deaf

'therefore have a; cognitive code as. efficient for the

v

. sequencing required by the temporal order . f movement?

b

e \«

o' Connor “and Hermelin question this when they

» &

j "awareness of temporal ordhr‘rs dependent upon the coding of

successive events in short term memory {p. 64).

ﬁ Fori the purpose of this study then, it can only be

at that'f

“sugdested that, f learning a signed language decreaSes ~the

experience of temporality and the deaf db spontaneously use_

simultaneous\ coding strategies then manually raised deafw

N
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-children may appear less, motorically proficient than those

deaf children who are exposed to the sequential oral code.

If a sequential language increases the efficiency of memoryl

..

for sequential tasks, then orally raised deaf children will,

it . 97 ot

/perhaps, have an\advantage in the spontaneous choice of »

\ -

S N v ; :
sequential coding that comes from having a ﬁphonemic “code.-”

- However, if &he oral code has not been proficiently learned,

©, then thev ‘oxal deaf child will have _neither lan efficient‘

: Spontaneous, ,nor an efficient sequential code by which to
'relate to his/her environment.. 0 ' '
' B. Conclusion o

Clearly motor delay as witnessed ‘in

.

’Hcan stem from many sources\ If the low acad

, emotional anxiety attahned by many deaf studentshﬂf‘

manifestation/.of tsuch delays, serious/attention to these

_problems ' is"needed " Ayres (1974)~ has talked : quite

:explicitly of ‘the relationship of learning disabilities to

motor‘ functioning stemming from' problems« with ; sensﬁig’-

integration and neurological make—up.‘ Dolman and Delaccato,

g (1959, 1963,‘ and’ 1966), although heavily criticized (see

' Glass and Robbins, | 1967) have further suggested that

;difficulties with the linguistic skill of freading can often

P .

'be‘ noted in children having motoric problems. | Since‘“deaf,f

j children appear to have :both reading and motor problems,

~these may thus be symptoms of a more intractable problem'

“:,concerning language, etiology of deafness, deprivation of

3
S



_sound, familial environment, and all of the olher reasons
discussed. ‘ Slow‘ sensory—motor functioning may- serve to
"indicate,,”further,-an\integrative or encoding problem “that
can\ slow the proficiency of. the child down in many‘ other
areas.u Ayres (1974) suggested that sensation and movement
are so intimately related that they are expressed in a\
'single‘ 'word N sen%orimotor and; cannot hei .considered,
separately” (p. 301). RIS |
' SHe went. ons _"l-

Neurobiologi ts in general hold that multi sensory

- stimuli are more effective than messages from only

one modality (p. 317) )

It ‘is ' arguable that a child raised on a signed

language has a immediate and efntinuous practice at manual
or‘ motor coordinati:n/and patierning. Certainly, gestures

'and hand patterns along with the finger dexterity required

for finger spelling, are all motorically related. ‘ Some"

researchers have‘insfact foung\superior manual ability in

visual-motor 'tasks'-(see“:p."11l), although not_. when .

- complicating vetiologies are 'suspected (see . Do 112) 3

nFurther, Norden (1981) emphasizes the problem of a declining -

"'linguistic prowess if signs are not used.

Studies of infant development have revealed the
amazing communicative abilities of all infants
(ewg.,. Bullows, 1979; Schaffer, 1977) and ‘the
importance of visual signals . . ~in the develop-
ment of communication. During the first year of life
‘when vision plays such an important role-in com-

munication, deaf infants are able to share in the - )

communication with their hearing others much to
the same extent as hearing infants. Their hearing N



impairment does not become a serious obstacle to.
communication until the age when hearing children
‘normally begin to use speech. When the deaf child
. is expected to use communicative signals that are
suited to auditory perception and extremely
difficult to interpret visually, mutual understand-
" ing is impeded and breakdowns in communication
become the rule rather than the exception. This
causes language development to stall. (p. 23)

- A

Eyen if.o;algiangﬁage.c¢ding.ig superior, therefore, if deaf

wchlldren 'c§nnqt ‘succeed 3o:aily;; the'_reSuyting lagk- of

fiahguage) 6r'iboor fggguage,'MaY Bé wofsé' thaﬁ‘ using 3 
manually ‘coded'lahguage. iApd then the superio#ity_of oral

languages ‘is V‘unde: 'Fonside:able ;challgnge ﬁH%§nyway. 
Tomlinéoﬁ-keasey_:apd Kelly (1974) said that‘signglviﬁgrease ;
the rate of languageVQngisifionfand’mthe déveié?me&%Q of

'commﬁnication,v thuS"decréasing -the.riék of '5;iia:ﬁp' of

f:ustfatibn_ byx a child trying ‘"desperétgly _to“‘useu an

’auditpry channel that dQes‘nC£.fuﬁCticn.as nérm51.“. Chasen -
- and _Zuckérman.(1976) felt’that'signs, because of early and
eas&' acquisition, enhance a deaf child's Aself-images'and
pSfcholongAl adjustment. -olsen (1972) empﬁas;Zedv=§igning
fdr_ the Qéry young déaf:childtbecause i£7presenps language
}}n{aﬁ easily understood form at ah a§e which is,cfitiéa;‘fér_“.‘
the'"develdpment.&f mgaﬁing;' Conrad.(1980)' suggested that
the eérlyvuse:of signs will, ébove:all,jﬁelp brevent_atrophy
 6£ the;bréih‘s'poteﬁtial.to develop ianguage. Yet somé deaf
v'childréq' db'succégd in'attaihing;an Aralv linguistic cbde,
_aﬁd_ db s0 both efficientif;ang early. And if c;. éignédg"

language later, then, decreases the mnemonic power for such

*
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temporal tasks as those of motor origin, oral ability may
always be preferable. It does mean most importantly,
however, that schools following a manual philosophy need to
' urgently " offer -extra training skills ~ in processing
‘sequential tasks...  Thus, extracurricular activities - that
contain successive experience activities, such as gym with
'bmovement education,-or music .with rhythm, should always need
" to be incorporated inZo the daily program of the deaf child
For bthel oral child this will be for OVerall practice and
eiperienco; and for the manual child, this is for the
'experience ,of temporality misSed by the ,learning‘ of, a
_spatiél linguistic code. a '
Finally, it is of importance to be aware that poor
‘language, in any.coded form, can decrease the efficiency (of

‘an individual s functioping. Language aids ‘in removing the -

child from the concrete, and further acts as a regulatory-

mechanism" of self-instruction, Whether or not this .isf;-~
th o;gh inner-speech 1is debatable. - Cratty (1962) wrote‘
that ﬂa”consistent characteristic?of'human pefformance .isyéb
t e ‘tendency'_to use word cues when learning a complex .
ovement ~task" (p. 431) So_Conrad 8 (197;3 definition of -
the internalization of the external code may contain an
element of truth. But ‘'word cues' as they exist as
'd‘gnitive coders can exist in a signed language. Whatever
inner speech - may ‘be therefore, it is apparent that :u
: proficiency with a linguistic code facilitates efficiency of

N
%

L Y
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‘memory storage ‘and retrieval, - Being able to plan.'fer ‘a

motoric 'execution may be just as important as 'the self--

n

instruction itself.

The only other suggestion as to ‘the motoric delays
-of the deaf child, lies quite simply in the etiology of the
.impairment itself. At this point it may be important to
tonsider then, that the wﬂble issue of motoric delays and
slowness' in reaction time, have their origins in the" fact
that "deafness is part of an organic imbalance that
includes the' comparative : inefficiency og& motoric
functioning; in this case,’ perhaps little can be done to
help.. o ' |

C. Summary

v

For a number of reasons, deaf children may-showl the

'motor delay and sfbwness in_ reaction time found most.

recently by researchers subi as Wiegersma and van der  Velde

(1983). Each or all of’ these reasons may further interact

or innction alone, to produce the perceived},differences,'

BN

‘Whilst it cannot be decided definitively which 'of = these

reaSOns cause .the deaf child"to have problenms with motor

.ability, there is danger in disregarding any of " them. "Allv

theories are worth consideringvaswthey rmay . each inClnde

V¢

valid’n elements" which can  be useful  in  furthering

?understanding and in implementing remediation. In: Summary,

motoric delay and slowness of reaction may be influenced by: .

L

LS
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1. »a deprivation of sound and its effect on the
‘cognitive integrative efficiency of. the child,
(Birch & Lefford, 1970; van Uden, 1977, ‘KelBo &
Clark, 1982; Veeger, 1983; Puyenbrook, 1983).

2., ‘a deprivation of soundﬁgtimulus with .consequent
effects on the neurological maturation of the brain,
and the further effects of the etiology of the hear-
ing impairment itself on the brain's‘ development
//" and westibular regions, (Vegeley, 1971; Conrad, 1980;
Veeger, +1983; Arnold, 1983;  Bernholtz & Benecerraf,
1983; Wiegersma & van der Velde, 1983). e S

3. the social environment of the child, particularly .
negative family interactions which function to restrict
the  experience needed for motoric development. .
parallel with this, is the ease of the communication
modality and the withdrawn personality of a-child who
cannot interact with his environment with ease,_

(Goss, 1970; Schlesinger & Meadow, 1972; Altshuler,
1974; Vetnton, 1977; Knee, 1978; Meadow, Greenberg,
Erting & Carmichael, 1981; Wiegersma & van der Velde,
1983 Grove & Rodda, 1985).

: 4. a low 1inguistic skill that reduces the efficiency ‘
of both the encoding and the retrieval of information
in, .and from, memory in motoric situations, (Birch & :
Lefford, 1963; Blank & Bridger, 1964; O'Connor & S
Hermelin, 1978; O'Condor; 1979; Beveridge & Brinker,
-1980; Clark, 1978 Arnold, 1979, Conrad,’ 1979,
Mulholland 1980; Wall & Taylor, "1984). '

5. the type of communication or linguistic codes that .

result in. poor, temporal sequence,. (Kelley & Tomlinson-

. Keasey, " 1977 O'Connor & Hermelin, 1978; Conrad, 1979;

Grove, O' Sullivan & Rodda, 1979; Kelso & Clark, '1982;

Das & Dash, 1983). - i

. Regarding the present study, therefore, it is clear

that each of these reasons may lend themselves to there5>
being a difference in motoric ability betweeg deaf childrenf
and their hearing peers., Furthermbre, these factors may“
lead to a difference in the degree of motoric delay between’“
deaf children themselves, that is, between those who are*

reisedv using a,_ visual—spatiab sinultaneously _dominant~

.
\ < .
\

NP o
.
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linguistic code (Total Communication), and those who are
, i ’ I w ¢ X
raised , using an auditory-oral sequentially dominant

1inguistic code (Oral).r _
As ‘outlined briefly in Part’ One, the following three‘

questions are therefore pOséd in fhis study: ) ..

1. Do deaf children, when compared with  their

normally*hearing - peers, show deficits in motor
ability? o T

1

2. If so, then in what area, or\areas of motor ability
do the deaf children show these deficits? and

' 3. Do deaf children who are- educated using the total

EE ' communication method and thea oral communication

: method, - show" differential degrees ‘of " motoéric

-~

proficiency?



A. .Review of Studies

The most .comprehensive survey of the ‘jﬁ;tionehip?
'beﬁween motor vdevelopment and deafness rs‘ - . by *
Ritgenhouée"(19i9)u' Rittenhouse presented a‘;‘ }g§§$g.&vefx
'verious studies -that show deaf childrejﬁfl 1 4, 51 in
motor development, and offered possible e;glanation m~@ased

on . all the theories previously discussed.1 He wrote that
. "perhaps the most important achievement of a child in- the
first two years of life, is to gain sensory control over the
.environment" (p. 14). And" concluded ‘that it- is the
immediate environment that has the most “effect on motor
/’development since '"the sensori-motor period is a SEriod
‘during rwhich ,the infant -depends primarily upon 'direct
sensory stimulation te trigger specific motor behavior" (p.
24). ,
. ‘Concurrence on the relatiOnship ofvmetor development
/E; the integrity of the central nervous system are found inA

the studles of Myklebust (1960), Levine (1976), Goldstein

(1933) -and Auxter (1973).  Slower reaction times are ¢

11)sound deprivation with resulting retardation of
" the development of the central nervous system and slowness
of reaction times, 2)] etiology and neurological damage,
3) poor familial and environmental conditions, and .
- 4) linguistic or ¢ gnitive retardation. -
: : 5}

104



. ¢ . , - Y
supported by the studies of Morsch (1936), Hiskey (1955\,

" Bills (gited in Rittenhouse, 1979), M“klebust (1964), Auxteﬁll

" (1973), and Wiegersma and van der Velde (1983). Auxter\
« " . . b . ‘l\

t - ‘ L N ' ‘
(1973) attempted to discéfn a causal relationship between ' °
\\

deafness ,and.learning-disabiliti?s, and in doing so found
differences between déaf and learning disabled students in
speed of 'limb movements and dynamic flexibility. The deaf
wete significantiy inferior. Auxter'concluded‘és follows:
- . ( ) . . N N
There is some evidence that the integrity of motor
behavior is closely associated with the integrity of
the C.N.S., as in an prganismic\view of development
in which there is reciprocity of functionf It may be
that the disability of motor planning Z&h motor speedA
may have a disabling effect on the total development
of deaf children. Therefore, the inability to perform
_ tasks of motor speed may be indicative of the sé&nsory
» processing and motor planning, not only in the motor
sphere, but' also in the intellectual tasks relating
to academic success. (p. 576) - o N
Wiegersma and van der Velde (1983) did an<experimental study o
" using a video game to measure speed of movement and reaction \'
time. A group of 19 (8-10 year-old) deaf children were
. matched ~ with Mearing controls on éex, age, - and' s¢cid-
_economic_status. The deaf were "definitely inferior‘iﬁ}botﬁ§
~ . o ‘
argas", and the authors concluded.éhat the- differencej was
"due to Ehé'proCeéses underlying execution of movement ., "
In other studies, the relationship between etiology
and motor develobmgnt appears to be ‘the significant- qutor.
Wiegersma and van der Vegde (1983) presénted a furthef study - ‘
where, on the basislof etiology, they qe?arated a diffgrént ,'

group of subjects into "healthy deaf" (that 1is, those
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fwithout’hmanifest neuroloéicﬁﬁ disorders or aevident brain -
}damage") and "the rest" of the deaf populatyon (Dutchl
terminology) Using a test they devised 'from the Hamm-
Marburger Coordination Test (Wiegersma and van der Velda,
1972), the Frostig Movement Skills Battery (Orpet,” 1972),
Baedtke (1972), Stott, Moyes and Henderson (1972) anq the
Oseretsky Psyohomotorik (]931),1 these authors found that,
the.deaf“appeared‘to be ioferior to normal hearing controlso
in areas of éeee;al dynamic coordinetion,ipﬁysicEI‘ fitneZs,
and manual ability. However, this inferiority ‘was less
sighificant with the "Healthyldeaf"-group; 'Myklebust.(19o0)
stated -that'”both motor retardatiob and' motor disturbances
Euch_ as apraxia and ataxia can be expected to ocour in
addition to deafness in certain children." Tﬁis stateﬁent\
is supported by Meadow (1980) and van Uden (1981). Van Uden
(1981) studied 95 prelingually ptofoundly deaf children with
normal intelligence aéed two ta six years, between the years
1974-1979, Like Auxter (1973), he was -looking for a
relationship between deafness, motor proé{ems,. and
subsequent learning_disabigities.l Results showed motoric
problems in neari/ half of the deaf chiléren. ' Using such
informetion van gé

en places students within  different

3 : v
educational departments in his school (see Table 2, p. 107).

1A full description of these tests, and other tests
mentioned by other authors in this Chapter -is given in
Appendix III, p. 269. ,
. / +

/



The Table éppearing‘on this page has - been
removed due to present ‘unavailability of

.copyright permission.

The Table represented the educational
placement of ningty—fivg prelingually
profoundly deaf children with normal
intelligence aged two to six . yearé over
the period 1974-1976. Placements were

°

made according to degrees of problems
’ asssociated with dyspraxia, sensory-motor
integration disturbance and dysphasia

along with hearing-impairment.

A.J. van Uden (ng?). Journal of the
British Association of Teachers of the

‘Deaf, 5(4), 112-127.

¥
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Concern about the etiology df deafness becomes most

predominant‘ in relation to the motor problem of Bala%co.
Since the first study of deafness and motor ability by ﬁong
(1932),, problems of inferiority in balance "have been
reported by Morsch (1936), Myklebuét (3964)Th)aoyd (1967).-
Case, Dawson, Schartner and Donaway k1973), Lindsay and
O'Neal - (1976), PenellaA(1979), Brunt and Broadhead ‘}1982);
and’ Brunt and Broadhead (1983). Morsch (1936) did find
\superiority of some deaf subjects in the first trial of his
test of’ balance,‘ but subsequently his hearing subjects
improved. | . cgmmented thft the test conditions and his
methods of scoriné were not very reliable; )
! Mykleggét (1964) diviged 198 deaf children ag 11-
14 years into groups with etiologies of "acquired",
"congential", "meningitic" and ﬁundetermined" deafness, and
using the Heath Railwalking Test (1945) found .all gtoups
displayed} inferior balance. Ehe meningitic group were " the
worst, and since mehingitis may’ %%rectly damage ] the
vestibular system and semi-circular cahals;»the relationship

¢

to balance seems clear. The findings also relate to

éaedfatric Qbservations that meningitic children are often
slow in sitting and achieving bodily coordination (C.P.
Shah, Departméht Preventative Medicine and Blbstatistics,
. University of Toronto, Personal’ Cémmunication, November,
1983). However, such a difect caute does not apply with the |

.other etiologiges. Case, Dawson, échartner and Donaway



ﬂx:normall
.ﬁTest (195

‘.inferiority of the deaf~was.found in balance.‘ Since thej,lb

fzbalance.,ﬂ ‘ 'f Lo _— : '5 *fi‘ﬁ"f"V S

L

el B :
“_However, he id note some deaf individuals who were superior, o

*;(1973) compared deaf subjects with groups. ‘of blind ~and

¢

’aring“subjects using the Brace Motor Educability
Y ‘
) and the,Ohio State University Step Test. Again

@)

[

,blind subjects also performed better than the deaf, ‘theg

l“authors concluded that a’ vestibular etiology of deafness wasj,

a determining factor 1n poor performance on tasks ‘requiring

) vt

‘ Boyd (1967) undertooh a study in Canada and the. U. S A.,‘

’: of 90 deaf subjectsp diVided into three etiological groups)

£ elated to "hereditary ,f: endogenous 'andv_ "exogenous

i

,1causes of deainess._ He/matched them w1th normal hearing'

I

JvcontrOISf on age, Asek and intelligence. *He used the .

v

R .'Oseretsky Test of Motor Proficiencies (1946) and the van der"
. ? .

R

-‘Lught Psychomotor Series (1949), and found that 1n all three

'groups,v deaf subjects were generally inferior_ in balance.[

'to the.hearing, a point which Penella (1979) felt supported?;

5 S

wthe possibility of motor remediation programs for the deaf.

e Since Myklebust also found that some deaf indiviguals coulddr.'

-have superior motor skills, 1t seems that poor ability fis:

vj'not inherent in deafness itself but rather results from:'

’(1967) three etidldgical groupings, and this suggestion [is

_similar to the system developed by ‘van: Uden at Sint-

}'

other .factof§ such as dﬁffering etiology i Penella (1979) 5

"suggested remediation should therefore be tailored to Boyd s

]

:,Rl T

B
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L Michielsgestel (see p- 108) o - R
S

10

: Regarding degree of impairment Lindsay and 0 Nealt

: (1976) tested 31 mentally and physically normal eight year

‘ ‘:old deaf ch11dren~and hearing controIs on aﬁgpst devised by’

i K4
'themselves which assessed 'sixteen items of «static and

.dynamic balance. They - commented that the ‘inferioritx:

-

':'recorded for ‘the deaf was related to the degree of hearing'b

' yvloss. “This finding was not replicated by Carlson (1972),

: whg, use

-the~ same Brace Test (1927) as. Case,‘ Dawson,k

' Schartner .and\\ Donaway (1973), and found no differcnae in

abillty vbetween g pSs of deaf subjects subdivided on vhe

! ba51s of degree of heari-

'commented that the depriv of sound does. affectf'an

A 1nd1v1dua1 He stated: - ST vV ‘ M§’ 

drawings of a human figure emphasize that a sensory
'deprivation,'such as profound deafness from infancy,-
alters the perceptual processes and awareness of the
. individual: leading to perceptual distortion of body
_image.‘ (p. 401) ~

»

'This "distortion" could also affect balance. o

loss. However, Myklebust (1964)

Other areas of motor development and/deafness havei"

f'produced mixed results and mixed suggestions as to causes.«]ﬂ-

L4 B

,Boyd (1967) undertook further testing in the following
’;kareas. -
1. Locomotor coordination. finding older deaf

't children experiencing more difficulty.r He suggested
:that "hearing" may be needed more as the child grows,

5 or ‘that the importance of 1inguistic planning increases,‘

\with age for motor execution.'

2. p’t"'Y"hO'mtmf-integnration. fi’ndi‘ng’ kinesthetic". S

memory ability no different between the deaf and



A

"~ hearing; but kinesthetic speéd and force inferior
© ~with the deaf. . o : : y . .

3;"iatera11ty:‘,findihg superior manual dexterity
for the deaf in the non-dominant hand, a fact opposite
to the hearing. - - e R

4. Speed: (as measured by items in Oseretsky,
1931) (with endogenous etiology) where younger. deaf
children were superior“to the hearing, 'and older deaf
~ and hearing children demonstrated the same ability.
" This is. the only study that disagrees with the results
. of Morsch (1936); Myklebust (1964); Auxter (1973); and
wiegersma and van der Velde (1983). Boyd did find. o
kinesthetic speed (see, in No. 2 above) inferior with
=the deaf however when used against hearing ability.
. in reaction of stopping a movement (see Boyd, 1967,
pp. 599-600). s UL T

| »C&se; ‘Dawson; Schaftne? éndf Dgggtgy (1973)-’élsoi‘
tested for physical fitﬁes;, fin&ingﬁno,diff;fenée bet;een

deaf, _biihd, ‘and')nor@él'spbjects; Brunt ‘and Brbadheéd
©(1982)  used the Bruininks-Oseretsky ~Test of Motor
- Pr$¥iciency (i978)'-tq‘ fest' 154 deaf _suﬁjeCts,’!diVided‘
aécOrding | to ‘égé' and ~sex, and matched“with' heariﬁg,
“contfols.' They féund ho.differéﬁcés beﬁween thé’sexes, Vand

superiority in the: deaf gfoup_on Visualemptor control at all-

NS

ages. jéince<the deaf squécts‘wefe3smahuél commuﬁiCators,
 Brunt andféroadheié*fglt tﬁ;s superiority might be a direct
éfféct"of éxpgrieﬁce.k‘Ihké.fhrtﬁgr tesf byéithese  authors
(Brunt and Broadhead, 1983) using the short form of  the
1Bruininks{08eretsky  Test;."fe$u1t§ fo; stqfic and’;dYnamiéu;i
-7balgncé,  for_ 3he itém of bilateral cobrdiﬂati§h, léﬁa’ifbrj.;g

'h\ggspOnse speed, were ndticéably.IOWer-fgr deaf ¢hi1drén" (p.

———

. 44).  However, once ~again ‘superiority of visual _motor.

'ﬁcdht:ol  was' fOuhd,-and on thévOther‘tést iteﬁs;ﬂ.deéf “and -
ST . ~ ’ W . - Cs

a .
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hearing performances ;ere similar; Sisco' and Anderson

-

““(1980) in their study of performance between deaf childrehl
of deaf parents and deaf children of hearing parents on ‘the~

elligence test also mentioned that "input into_

—

WISC-R

visual otpr channels at very early’ ages; {i:hrough manual
..veommunication ;,. . may leadpto more‘refined deve.opment ofh'
these " skills" (p'; 927). Presumably = this 133 .be‘ca’use
experience with signing reception and 'production, : is
prrimarily of a visual- motor actidn.' Studies by Best and
Roberts (1976) and Lubin a%g Sherrill (1980) and. thatiaof
r Rittenhouse (1979) do agree with this conclusion.. Best and
',Roberts (1976) tested deaf children aged 23-38 months on the
rInfant Psychological Development Scale (1966),-‘ finding
normal sensori-motor development especially where g;tgg

-

s environmental stimulation was apparent., However,v-Wiegersma
ﬁand van der Velde l(1983) did notb find visual motor
superiority of deaf children to. hearing counterparts ‘when
‘3etiologies other than genetic were a factor. N
| Still relating to experience, Lubin and FSherrill:;
(1980) tested‘24, 3-5 year old deaf children on levels of:
motor creativity, (and found théﬁgeaf scored lower.v They
’commented that Vernon and Fair (1975) could 'ﬁescribe the )
‘_reasons for these results when they wrote that.
’“services for deaf children, especially those in
integrated programs with hearing children, are
desperately needed. If one observes recess at any

school where there are both deaf and hearing
‘children, one thing is immediately evident. The

. ”
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deaf children as.a group are isolated. The‘games"
they pldy are more infantile than those of their -
hearing peers, . . . This is not due to different

intelligence or motor skills, but due to lack of -

~adequate instruction early in life. ‘
(cited in Lubin & Sherrill, 1980 p. 461)

This ’suggestion agrees with the comments of -Wiegersma and
van_ der Velde, 1983 (see p. 36) regarding the shYness' of
deaf _children- causing them to miss valuable _play and

exercise }ekperiences. It also agrees with Long (1932) who

stated that "it is found that the average deaf child is . .-

R from ~2-3 years metarded as compared with the average“

hearing child of the same age (p. 1). 1- It points to the

: qecessity for attention to educational programing in 'this

area.

Long (1932) also mentions a difference in ability

‘.between_ the sexes, boys being superior to girls. How: . &ar, .

113

‘he. concluded that this was due to a'generally more sensitive

attitude on the part of females to their impairment, and the
fact that - they led more "sheltered lives. ' This may be
:another comment on the effect the environment has on motor
ahility, since Long s study was started at the turn of the

century, and the more modern studies that have 'controlled

for sex (Myklebust 1964 Best and Roberts 1976 Lindsay and

0 Neal 1976 Carlson 1972 Boyd 1&67 Wiegersma and van der

_Yelde 1983) have found no significant differences between.

Py

S 1Long is using retarded' as meaning developmentally
delayed in motor ability. I : ,

D

—_—_—
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deaf males and females. ~One other -study by Geddes. (1976)

‘mentioned thei environmental relationship again. Geddes

~(1978) profiled 1 deaf -and hard-of- hearing pre-schooi

‘children on the Geddes Psychomotor Inventory (1978) ‘Some

childremf were above age in areas not requiring balance.

1

the 1mpairment of deafness: itself, was the cause of motor

- difficulties. The study by Vernon and Fair (cited in Lubin

. Geddes concluded that lack of experience and training, " not ‘

and Sherrill, 1980)~ agreed with this fstatement.

Interestingly, Geddes also mentions two unpublished studies

“of motor problems and the -deaf, by Vance (1968) and Logan

(1969). Both these Aauthors found inferior staticv and,.

dynamic balance ~with the deaf, Vance finding " a slight
improvement only by college age\ A
o Finally, Myklebust (1964) used the Oseretsky Test of

Motor Proficiency (1946) to test eye- hand coordination and

visual—motor spatial perception between deaf “and. hearing,

subjects. Results showed equality between the two groups.‘

. This concurs with' the studies of Long (1932), Morsch (1936),-

and Brunt and Broadhead (1982) However, when speed was

* again an element, the deaf made more ‘errors in performance.

, Myklebust concluded,that this might be because the deaf are-

"inferior_ in thinking out motoric actions.. Auxteri

v

(1973, P. 4) also mentioned motor planning in 'relation to

speed.’ This relates back to the relationship of language toﬁ

motor planning mentioned earlier by\Boyd (1967) and to the
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discussion of language in Part II of this paper. Myklebust

further attempted to explain 4 distinction between motor

development and ability in respect of (1) motor retardation,‘

115

ANA

. ;that is in the. developmental rate being below average for '

chronological age,..and (2) in motor disturbance, that is

with A‘roblems in executing a -motoric task because -of

uncoor ination, paralysis,. ataxia or“apraxia. He pointed

out that motor retardation is more likely to be 'a direct

result of impaired hearing than is the occurrence of 'motor i

: disturbance. Long's (1932)_statement,of a 'two_'to: three

year delay' in deaf populations'concurs Qith this.".‘Again

therefore it seems that the hearing impairment and not the
etiology behind a hearing impairment, is related to motor

‘retardation. Retardation occurs due to the deprivation - of

'the' sense - of sound, and, thus, the deaf appear slow in‘

,,’

motoric tasks when compared to chronologically similar aged
hearing peers. Myklebust wrote as follows: .

in the area of aptitude . . there seems to be some
delay in maturation as compared to the normal. Growth
was noted to continue until 18-21 years, the highest

- age level studied. A number of investigations have

. shown that full potential is not attained until 2- 4
years later than for the hearing. (p. 401) .

_However, thig also means that the apraxia and ataxian found

"in some deaf children (see van UdEn, 1981) is more reIated
to- the etiology behind the impairment, rather than to -the

simple deprivation of sound Traumatic etiology leads.<to

motor disturbance : rather than motor“ retardatiOn, since

diSeasefcaused’”'deafness, ‘or trauma, often affects other
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parts of . the central nervous system (see P. 43). To know

the nature of the motor problem is idiportant in its-
remediation. ) P . "r o —
The only caveat 'to these arguments of etiology anx
~deprivation of sound dan be that the literature on the'
Woccurrence of motor  problems in theiivnormal : hearing
'population is increasing.. Gubbay (1975), Henderson and Hall
(1972), Wall (1983),.and Wall.and Taylor (19@3) de?ine an
apparent "clumeiness" in children appearing of normal
bodily habitus, intellect, physical strength, and sensory‘&
function" (Gubbay 1975). Motor problems may exist in a deaf
child, therefore, completely unrelated to the fact that . he
is deaf, o’ why he 1s deaf. The study “of Beggs and Breslaw
(1982) that looked for clumsiness as being a secondary
»handicap to the problem of deafness, concurs with this point
since no connection could be found. Beggs and Breslaw also.
could not find.any perceptual—motor problems in their study
of 27 deaf children on items of spatial"discrimination or
- . reproduction of perceptual‘patterns.M‘As.the children ‘were
compared' to tw ‘normal hearing ‘school 'pOphlations, the
' authors stated Z%ieir surprise at the findings. , However,‘
they acknowledged that their tests for clumsiness may ‘have
vtapped different abilities than those tests designed to
measure other motor areas, such as balance and speed

Myklebust (1964) summed up his findings with the
deaf and their motor ability as follows. ’

-
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, « « the person deaf from early life falls at the
normal level in,maturation of ability to sit and to
walk, and . ., . he is not inferior in manual dexterity
or synkinesia, However, he falls below the average
on laterality, simultaneous movement, loccmotor
coordination, balance, and motor speed; speed of
complex motor tasks, not simply acts of manual

T ,'dexterity. (p. 200) ' : :

" Most: of the research appears to agree‘with this.; However, .

no studies have compared adult deaf individuals with their

%

héaring peers. . Such a study'may Belthe only way to débide’

Cif motoric problems are due to. retardation through

 deprivation of sound rather than etiology of impairment. By

adulthood‘dévelopmehtal~ceilings should have been reached by

" .all (unless there is still some envirdnmental,delay).

B Sﬁmmarx L _ o

It 1is apparent that motor problems have been found
in most relevant research studies with the deaf. The main’

concerns lie in the areas of balance and speed of task

. execution ‘(Moréch, 1936; Hiskey, 1955>\ Myklebust, 1964;
‘qug,/1967; Case, Dawson,'shartner &vDonoway,‘1973; Auxter,

g L . B . ) ' ~ .
197§% Lindsay & . O'Neal, 1976; Penella, 1979; Brunt &

B;oadhead, 198?, 1983). When considering the reasons behind '

thé motor difﬁicultiesAof'deaf children, two initial causal.
. categories arise:  These are motor retardation due to

aevelopmental delay, or motof\distufbances due to structural -

deficiencies that result in impaired mbtdr, learning and
performance (Long, 1932; vMyklebust,/\1968;‘ Boyd, 1967}'

Penella, 1979;fvan Uden, 1981; Wiegersma & van der Velde,

¥
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1983). ' B

. An area that is considered to a lesser extent, is

that. of the relationship between the degree of an

118

individual & hearing . loss, and his/her ability -to ’use

' - N
language in the - planning and execution of motor tasks

. . 3 . -
(Carlson, -1972; Case, Dawson, Sha;tner & Donoway, 1973;
Lindsay & O Neal, 1976). As noted earlier,'the less the

hearing& impairmeht, the more likely the individual is to
6

- acquire the normal auditory- oral linguistic coding system of.

the hearing society.- Thus, the’only "hard of hearing" child

may be able to use. inner speech to code'and'plan actions in

| mhqh the same way as the normally hearing child. .Since the’

\

alternative for the 'deaf' child is to use a..visual—spatial
1inguistic coding: system, it becomes worthwhile to consider
if\ghiﬁ offers the same. inner cqﬂing ability, or efficiency,
as » an auditory-oral, temporally successive code. From
reviewing some studies, signed systems ap@ear tot offeu

advantages in visual and manual'motor coordination (Morsch,

1936' Myklebust, 1964 Brunt & Broadhead, 1982,_1983).

Finally, it .is suggested in recent studies that °

remediation bf motor retardation found in the deaf child ig

~

) possible through increased experience and practice with

motoric tasks. Such remediation may indicate that the child »

needs greater -’ motoric stimulation linked with uitable,

linguistic codes. It may also mean a change-of focus ‘in

many educational curricula. Alternatively,’ if motor problems



‘ gtated:

.

are structurally determined, the literature suggests that
deaf children should be grouped ‘according to type ©of
distﬁrbance, arild provided with a tailorfmadé educational

program to minimize their defiéiencies, Myklebust (1964)

L

&
b d

'« « « o+ The program implied would be based on
specific needs of deaf children, on those aspects

of motor behavior whicg.are significantly influenced
by hearing loss. Moto® speed is an illustration.

If deaf children are inferior in speed of complex

motor acts, perhaps a series of motor functions
progressing from simple mgpual acts to -complex

bodily integrations could be used to improve this
aspect of their mgtor capacities. Many other

examples could be given. :(p. 202)

C. Relation of the Research QuestionSMEg the Literature

Based on an examination of -the literature to date,

there 1is preséntly.disagréédént between studies that attempt

to establish a relatibnsﬁip between degree bf‘hearing loss

and motor ability, None have, as yet, attempted to study 'a

‘relationship . between degree of loss "and mode of

commupicatioﬁ used by ;the'child, and that of his motor
ability. Hor do,;nyiview thé relationship of linguistic__

proficiency - to motor ability and no studies have direétly

. - .
"~ compared manual and oral communication modes and motor

proficiency.
The present study was designed to integrate ., these
deficiencies. ' This wasvdone to glean a fuller understanding

of- the interrelationaship of the possible> cbntributing'.

»

’factorsv'to a delay in the motor development of deaf,“

,



i The design of each research question is drawn 6ut

.of the limitations of the previous literature.
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Question 1. Is there a difference in motor ability between

S

deaf and hearing children as past research has shown?

ﬁ In answering this question, it is’ important to use -

certain selection controls. // .

Firstly, sinoe Carlson (1972) and Lindsay and O' Neal
(1976) disagreed on the relevance of the degree of hearing
loss to motor ability, all the subjects in this study were
selected having a degree of hearing loqf mhere ,eound ‘is
totally precluded without amplification. This is 90 dB,
better ear average. P

Most‘ of the’ research 'literature .also mentioned

exogenous etiologles of hearing impairment affecting the

motor domain. This was’ because correeponding etiological

effects would occur in the‘central*nervoué system therefore
slowing . down. the speed of sensory integration and

cOnsequently motor coordination (Boyd 1967, Auxter 1973,

Wiegersma and van der Velde 1983). -In the present' study

“then, information regarding. the etiology of the impairment
was obtained for‘all subjects, and.only tnose of endogenous
_ or unknown etiologies were included.‘ Subjects with \below
nnormal IQ's were also excluded.

As environmental stimulation appears advantageous to

‘\

good motor development (Best and Roberts 1976, Rittenhouse

1979, Lubin and Sherrill 1980) all the subjects selected had

-
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attended pre-school. Finally, a socio-economic chegklist was
used in order to eliminate those having had less opportunity

for environmental stimulation.

Question 2. 1In wh;t .area or areas of motor ability are
there iﬁferiorities betéeen deaf® and hearing|children? |

' It is apparent from the review of the literature

" that gesgarcﬁ‘%ﬁgarding the speéific areas of inferiority
between deaf and hearing children is conflicting. Two motor
tests were therefore used go thatgif similar problem areas
were found ‘on both tests, *reater consistency“‘bf results
could be assumed.i ; .

“ Some of the literature also suggested that deaf
children guffer a maturational lag when compared to their
chronological aged peers (Long 1932,‘Myklébust 1964, Vance ¥
1978). A comparison of tﬁfee\é groups was therefore
inclﬁdedb between each subjéct group:”‘Sex differences were
further igéiuded in the apalysis,faithough this has ‘rarely
‘been found to’be significant (Long 1932, Brunt. and Broadhead

1982).

Questién 3. Is there a’ difference between' deaf children
themseives? | |

Previous literature has shown that in soﬁe areas of
V visual finé motor coordination, deéf children do Qgg Show an

inferiority. Sometimes too, when spezgﬂis not an element,

they appear superior in’abifity in other areas - (Myklebust'

\



\ .
1964; Boyd 1967; Cdse,iDawson. Shartner and Donoway 1973;
v . .
Best and Roberts 1976; Geddes 1979; Brunt .and Broadhead
1982). Brunt and Broaqyead specifically related this

'superiority' to the factsthat they used deaf subjects who

were total' communicators, and who thus 'gainéd a - manual

dexterity advantage. This study therefore included two deaf
groups, one with oral deaf subjects and the other.wiﬁh déaf
subjects whojused total communicatioﬁ. It wés' postulated
that such a éomparison would.reveal any advantagés.that were
indeed gained from the partial manual nature of the tbtal

communication linguistic code.

122
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~ PART IV .

METHODOLOGY
The aim of this study\was to compare the motor

proflciency of two groups of deaf students ‘who use dlfferent,f

‘methods .of communication and one group of normally hearing.f

‘”students;. Two tests that measure motor profic1ency were -

R S TY S
-tbe'fbﬁnd be

'uéea;ing h:iothe51s was that no dlfference in abllity would

een the two deaf groups, but that a signlficant,;

e difference would be found between the two deaf and the‘

Vnormal hearing group. The dependent varlable wasﬁ motor

combination 'of speed and accuracy in- the executlon pf a

' proficiency...T ' ThiS‘ was taken ~as belng the .effic1entkb

.“)'

"fmotor activ1ty.. ‘The 1ndependent #arlables were1 method of

R

communication,' hearlng ablllty, sex-and age. f.The 1studyl

f’;sought to ascertain the degree to which motor proficiency-~

w3

affected by these varlables. : 9cores: were further'
' N\

,analyzed for relationships between low motor ablllty and low‘

hh‘obtained from the appropriate departmental authorities. o

D

o All had low-average oruabove intelllgence taken as a range\

"Vfrhythmic memory and presence of dysprax1a._ Insuff1c1enth
c;numbers of deaf parents prevented the effect ofa'parental ’

‘f‘hearingwstatus from also,peing included. ._, 'fd'xf@f,'

Approval of ethical standards for» thevfstudyA"was

b

Three groups of students were included in the study.~

w

[y

LY

Kad



w"Qﬁ 136), had’ attended a pre school, had average socio-

economic

3 &

‘11 0 years.g 'The two deaf groups ‘ were prelingually

‘profoundly deaf (diagnosed before 24 months, >90da< B.E.A.

”ékgrounds, and were between the ages of 8.0 'to_

124

vloss), and had unknown or familial etiologies of impairment.,'

The initial group acted as a hearing control group'

and consisted aﬁ 23 students, 12 boys and 11 girls, selected :

from the Stony Plain School District in Alberta,f Cénada.

Parental permission was obtained for all subjects. All the”

control group used spoken oral English as their only means-

of communication ~and none of them had 'any known hearing.

[

impairment

The first group of deaf children were those who used'

~

thef‘Total Communication method in their school and “home.

:This group of 27 students, 18 boys and 9 girls, wasg selected"

ifrom the Calgary and Edmonton ‘School Boards, Alberta,' and;

also. from ~the 'Prov1nces of - Saskatchewan and Manitoba,

Canada. { Agafn the group conSisted only ‘of . students who

’received parental permission to participate in; the study;

‘All subjeots used both spoken oral. English, fingerSpelling,‘

iiand 51gned English and/or American Slgn Language at ‘home and -

in- the school Thus they were educated under the system of“

_education known as.'Totau'Communication . Selection excludedj;;y

'\2

;those who did not have, and who had not. had, the opporﬂﬁnity

to use amplified sound on a continuing basis.. A ,physical',‘

checklist _(see Appendix IIb) was used for this “purpose;r

5 L o
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A ?‘

: equal potential for the use of residual hearing." Subjects

v 7 -t
e

Although a- signed lingulstic code can be learned without

amPlification, holding the input of a consistent variable o

sound between all three groups enabled the Vprqvision of

came from both day and residential school settings, and from

integrated classes w1thin regular schools as well as schools

just for the deaf ' The group included only prelinguallY

profoundly deaf children with pure ‘tone. audiological hearing”

1osses over 90dB (I.S. 0 standards) calculated in the betterk;

- ear at“the following‘speechvfrequenCLes. 500, 1,000, and

12,000 Hz. With losses Qf this severity, the student is

Ne@herlands. : Subject avail

unable to"hear ﬁiS/hervown'uvoice without amplifiCation.:

Using this .criterion therefore ensured~ that,fthe deaf

bjects relied equally on amplified sound to 1nput,gny oral
rtdv

language or auditory learning. experience.' <t

\

used the Oral Communication method in the;z school and home.

"This aroup con51sted of 23 Subjects,‘10 boys and 13 girls,

The» final group consisted of the deaf students ‘who,

: £
selected from the Calgary and Edmonton School Boards,

Alberta, Canada, the New York Dlstrlct SChOOl Board U.S.A.;

and’”;the school o§ Slnt Mi!Q:elsgestél,,. Brabent, ‘fThe,"

ility, and ‘difficulty ~in

acquiring ' parental~ permission f‘necessitated;_ obtaining-f

v;kudents from suchfha'wide ,geographical,darea..;.All "the

subjects were educated unébr'the system’ of education"'knoﬁn

- as 'oral' and therefore;used‘predominantly spoken: oral Dutch

125u'
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at home and .in the school. The‘same‘criteria - for hearing

' loss and'etiology were used in this group as wereh‘used “in

the T.C. group. ' R "

Eachf-of“the above groups were also dividedﬁ into ’

three age groups.v Table 3, p.’127, shows 'the number of”

‘students in each group by age and sex, and indicates ‘the

‘nationality of the students in the oral deaf group

Instruments

Motor Test Batteries:

Two test batterles were administered in this studyg-

. Appendix I a and b contain full details on the instructions,A

apparatus, and ,requirements of the '"Test \for' General‘

Movement Coordinatlon. A Psycho Motor Battery : (Wiegersmam

and Reysoo, 1982) and "The Bruininks-—Osere' Test of Motor
)

- ‘Prof1c1ency: _Short Form (Brugninks, 1978

| R
a) Wiegersma Reysoo.. This test battery ‘had two major

components. - The subtests under each of these components ‘are

listed below.

’

Visnai-Motoraéoordination”
Poles and Rings .
Lacing Board

Aiming

'\ Beads and Matchsticks

P ‘ ' B3

Generai Dynamic Coordination

, Balance'“j,‘
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L TABLE 3

Age and Sex Categories ‘of Subjects within Groups

Group Age 8.0-8.11 9.0-9.11 10.0-10.11 Subtotal
I HEARING -
Male 4 4 4 CL12 !
' Female 3 3 5 11
A — —_— S — '
7 7 3 33

IT "BEAP Total Communicators

Male 5 9 ™ 8
. Female 3 2 4 9
B EE) 8 27

. . i
-

11X bEAF « Oral T 5
DJE,:’:h oI~ .
Male . 2 3 1 6
Female 3 0 1 4
5 3 2 70
: U.S.A,
n ‘Male . 2 "o 0 2
e Female 0 3 3 .6
_ 2 3 3 7
“\
Canadian '
" Male 2 0 - 0 2
S 'Fe‘mal‘e‘v v 1 2 0 3
. L3 z i =
. Oiergll
Male 6 3 1. 10 -
Female 4- 5 _ 4 13
| R A S H
TOTAL | 4
 Male S TIEERT I 9 40
Female ° 10 10 13 BETE




Standing Broad Jump

. ‘Lateral Jumping -

b)

Moving Platforms

Sit-upsl'

High Jump
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Bruininks-Oseretsky. This test battery consists of the

© following subtests.

VisualFMotor Coordination

- Upper Limb boordination

Response Speed
.Visual-Motor Control

/- ~ , '
Upper Limb Speed and Dexterity

" General Dynamic Coordination

T Balance o

Running Speed and Agility
» ‘

Bilateral Coordination

" Strength . = _{»*l a

when

also

i..

Other variables that are important‘

tested with the following tests:

Berges and Lezine.

'studying the motor - performance of deaf

-

. o
considerations

children were

According to A. J. van Uden (personal communication,

Novembex, 1984) at least "30% of prelingually profoundly’;

_'deaf

ohildren suffer from the syndrome of dyspraxia. This



<fis in several degrees,,slight through heavy.f These heavy

- ones, about 10% of’the~population, will not be able»to‘learn

129,

to speak well:" It was therefore felt that a significant |

relationship might exist between oral ability, inner speech:

(Conrad, 1979), linguistic mnemonic support, and the whole :

&

development of - motor, proficiency itself (see pp. 53 839
Although dyspraxia is. in itself related to -smooth motoric
ability, and its presence should therefore similarly' affect
the.. ability of ‘all the children in the study, the fine
-motoric task of speaking might be affected through lack -~ of
audition as a feedback source. Thus deaf children with
odyspraxia may face a. retardation in language that relies on
oral ability for input. As discussed earlier then, lower
inner language,;ability could'mean_gslower proce551ng/’for
7%otoric action:

The presence of dyspraxia in. the subjects was

measured by the 9I@itation}of Gestures" test (Bergeg and -

Lezine, 1963, adapted by van Uden, 1967). These tests

measure ' the extent of ’fingeg-eupraxia for intransitive.

movements‘ and were standardfzed on deaf populations in The

, Netherlands in 1967 (see Appendix I) The scores were
studied later to see if there was any positive relationship

between the presence ‘of dyspraxia and the motoric ability of

the ~ students. Further studies on motor ability could

X

include . the’ presence or absence of dyspraxia  as an

‘independent variable, that is, . attempt to ‘discern - if
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:zproficient motor ability is dependent upon the level of

dyspraxia present in an individual.

ii. Van Uden.

An attempt was made to: have some measure - of

successive memory 8bility to see if there was any foundation

for the theories of relationships between motor ability and

the experience of successive processing from auditory-oral, .

phoqological. linguistic codes (see pp. 83f98). - Van Uden

(1984) pointed out that the coordination of diaphragmatic..

' and ‘intercostal'.breathing is alSQ sometimes a problem in

deaf children; and Gubbay (1975) mentioned‘\a_ bhighefg'

incidencefof'dysrhythmia in clumsy children. ° Since correct

. breathing is a fundamental determinant of'speed of dynamic

motor coordination, it could be that successive rythmic oral

ability is related to smoothness of motoric ability and‘

- movement.

- The ability of all the subjects in rhythmic J

successive memory was therefore measured by the use of theuo

- test of’ "Rhythm- for oral Movements forﬂ Prelingually,
'1Profo;ndly DeafVChildren of 6-12 Years of age .(van Uden,
1983b),. and classified as high or’ low (see Appendix I dl

For Group lyo, ‘the oral  element was su lemented by having
,the children‘”clap' the sequences\'sinc . . it was felt
inﬁufficient to find rhythmic successire memory, ability

',through the oral element alone.

,.,_,\



iii. Parental Hearing Status. .
| According to some studies (see“ pp. 38-40), deaf
children od’ deaf parents appear - to  have superior

communication gskills and academiC-ability.~ It is also

[N
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suggested : that they have had more opportunity . for

explorative experience, and have a better self identity.q
A

Deaf children included in the study that had deaf

‘ parents‘were_therefore noted with a view to analyging their N

score to see if any positive relationship did potentially
~exist  between these"suggested 'advantagesf and the
development of proficient motoric ~ability. However
insufficient numbers of deaf children with deaf parents uere

found within the selection‘criteria to make this'possible.

Procedure .

Before undertaking the study, some schools for the '

deaf and school boards were contacted informally to: enquire

of availability of profoundly deaf’ students with normal'

profi‘es, that is, not having any other knownL disabilities. '

When a sufficient population indicated feasibilityvfor the

““istudﬁ; school boards and/or principals of schools _were
contacted formally by letter with an outline of the proposed

study, and request for participation. If . agreement was

gained. 1etters of permission were in turn sent out to the

, parents of the.- students within the schools that fit: thj//

selection criteria. Testing itself was then arranged with

the SChools and theiteachers for a'mutually convenient time.

r
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Collection of daSa was started in May, i984. It was‘
completed in.ng,'1985.‘ Testinglaveraged approximately 20
to 30 minutes per subject and was mainly accomplished during
recess,.lunch or after school. Once testing was set up (see
Limitations of Research:‘p. 194), no‘major..problens ‘were
encountered and the children nere all highly motivated. - No
shyness;or refusals-were found, and many children wished “to

continue<tryinq after testing'was ended.

Test Administration.

a). slgnal for the initiation of a response:

There is some suggestion that deaf children may
_ experiencep a delay in_initiationxof response if they' are’
relying on visualmattention for identifying commencement
cues. During the testing of ail motor tasks therefofe, a
tactile 'tap' on the arm -or: shoulder was therefore given to
all subjects, along with the Verbal command of "Go!" '

//L) Number of tria15° | |

It was felt that the novelty of the test items, or
the misundenstanding of instructions, might‘prevent students
from reaching their optimal performance. Two‘attempts were
therefore' offered Jon all test items and the . better score‘
‘taken as correct.\\ It was noted that the ~deaf children
‘ liStgned attentively to instructions whereas' the hearing

children appeared to understand requirements "beﬁore

instructions were finished.

5
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c) Other test factors:

It ié pdssible tha£ test anxiety may have inflﬁenced
results, especially since speed was an element under
éonaideration. . It is also possible that -the withdrawgl <
sometimes'shownfby deaf children (as noted by Wiegersma land
van der Velde, 1983) may have inhibited optimal perfofmancé.

However, the following points wergdfelt to overcome these

o .
-

difficulties:
. : = _
a. Two trials"were offered on each item and the
. Setter score taken aé cofrect.. However, ngg é
sigpificant number of improvements were noted.
b. Subjects were all addressed in the language and
| communjcation modality of their choice. The
tester used. oral English, signulanguage or oral
Dutch.
c. Refusals would vﬁéve' been accepted, 'and the
subjects excluyded from the study. However,

none occurred.

acher of both

d. The tester was an experienced

normal and: deaf children.

Analysis
The results of the performances of the\children were

analysed as follows: B .

a) Means and standard deviations were calculaked on tﬁe
scores of the three groups (Group I = hearing; Group II =

T.C. deaf; Group III = oral deaf) on the fourteen subtests
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of the Bruininks-Oseretsky Test and the ten subtests of ' the
. ’ -[\
Wiegersma-Reysoo Test. , 0
b) A Hotelling Tz’statistic was calculated t determine

/

if significant gender differences were presentt

134

c) One-way MANOVA s (multiple analysis oﬁ. variance)

were used to show significant differences between
i.  the meaes of the tﬁreehgroups on the subtests
~of the t?o Motor Test Batteries
ii. - sex Qithin afd between the three groups

1ii. age within and between the three groups

-

A significance level of .05 was.established for all post-hoc
' tests. # J

"d) Means %nd standard'dEViations were calculated for
‘the scores of the three groups on the tests fo; dysprexia
~ and rhythmic memery; A correlational anhalysis was also run
' between these tests and tte twenty-four subtests of. the
. motor tests, | |

e) AA factor analysis'was completed on the twenty~four
subtests 'of the two Motor Test Batteries using a priecibal
component analysis with g)varimax rotation.. A second factor
analysis was also-completed in the same way using only the
50 deef subjects. Tﬁie Was'to determine which factors were

being identified as constituting motor ability by both

teste.



PART V
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RESULTS

The re&ylts are discussed within the following
‘framework. | | l
| A table 1is preseﬁted giving a summary of ‘the
differences foundlbetween the‘three gfoups on each of .the

.
subtests of the _two motor tests (see Table 4, p. 136).
Individual analyses of tﬂg  results of the Bruininksf".
Osefgtsky Test and the Wiegersma-Reysoo Test are theh.
presented. ‘Group-and gender differences are ‘feported, for

°

each of the subtests, and so are gender by group and age by

- group differences.. -

The i:;ults of the correlational anal;sis between
the two motor ges§§ and the tests for‘rhythmic memory and
dyspraxia are thén given. Results of the 'fabtor analyses
identifying the major motof categories that were tested
follow, and a summaryvof the findings is at ﬁhe end‘bf the

chapter. ‘ ’

Y
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Summary Table 'of the Differences between the
Groups on the Two Motor Tests

TABLE 4

~

ENER :
“r MOtor Subtes

Superior

llynl!lclnt
roup Comparisons . - Group
B ' . - . J'; \
B L ) ’
-RUANANgG Spesd . : w2 2 >
& Agtlity B JIM1 3
e v3 2
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o 1% - 1 ; *
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" Tapping Peet . w2 ' 1 =
Clunlu IIIMI 1942 1 v )
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. ”
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- - . . i e
C - R -
Upper Lisb Coordinationt . " "
Catehing a 8all . ~Ive ]
Throwing s Ball - . * .
Response’ Speed » R 2 1 :
s ava- 2 -
Visual Motor .Controll .
‘Draving & Line
. .Copying Pattecns ~
Copyln' clk-cl-- :
N Umr Linb spood 'S Doznﬂtyx
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Alming Dots ia Circles 1v2 1
vl t
‘ L1d ~Reys: - )
i
Ringa on Poles - EEURR ) Ri
wl A 4
2
s - P by o
Lacing Board w2 1
. , A £] k2 t .
- 1
Ataing - , - L
. . o b
*. Besds A'i.tch_.ucg- - -
T T - .
- Balance (Dynamicy" v e R .
; - . w3 BRI i
‘Standing Hrasd Jisp wva 1
: oo R Wi a1 .
_Lateral Jumplng . vz 1
. PR w3 1
e .
KK P .
Noving Platforms 12 1
. wy 1
: e ~ [}
Sit-Ups 5 1y [
. . i v L 30
HAGh Jung. ! vz 1
. R K — ° B
Aoty ~ 1.
Growp va Reari o . )
. Group 2 = ¥.C. Wearing-Impaiced .
'Geoup ) = Oral sring lapaired ”\\ :
Wt ide w o significant difference found.
g » > *
e \ .




. Group Differences in Perform nce
One way MANOVAs (mu tiple analysis of variance) were-

used to establish whether 51gn1ficant differences existed,*u!i’

! «ir
between the means of the three subject groups.

\

R - i o K
Bruinrnks—Oseretsky

The F statistic used to test the’ significance of the;,.

- \

wilks Lamda associated with ‘the Bruininks Oseretsky waS'.
% _ ¥

'found to be 4 96 (df1/28 df2/114 p = <. 001). Post—hoc

contrasts at .05 51gn1ficance revealed the differences given‘.

'n.in"Tabie 5, p. 138. R | - -

- Hearing chiidren were superior to their oral deaf

peers 1n the areas of- _ q _
.

'h" i. balance,vstatic and dynamic,-

. 7

'ii}, thev aspect of bilateral coordination requiring a
. ; _

ber of claps in one jump; ) R

.;aspect

of upper\‘ 1imb speed and  dextefity
ff: requiring maklng dots in c1rcles- | ’

Ve response Speed -

. p SR

@
S N RN

eri-_ff

S S O S LT ‘ - L o L
Tpe"e appeared to be no significant difference in ability

_ tween» hearing andf T.C.x deaf’children on any of thef
_subteSts. The ~ means between the . vthree' groups jonfteach’pk‘
subtests.‘are_ shown in Table 6 (p. 139) and Figure 6 “(p.
i40) Although the means between Group 1 and Group 2 do show

differences, t?e latent variable was not significant. »zAsl97
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. Figure 6

BtuininksTOsexetsky Means: of the Three Groups
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the latent Variable was not-significant, further examination

L s - N

of the group scores was inappropriate.

>

The only differences between the two deaf groups

thémselves were in response speed and running speed and"'

“agility where’T.CZ'children'were»superior.

t, . -

Wiegersma- Reysoo.
The F statistic used to test the 5significance ot

Wilks Lamba associated with the wiegersma-Reysoo test ‘was

found to be 3.63 (a€1 20; df2 122, p = <.ooy).” Post-hoc

‘ contrasts again at .OSf significance,' revealed the

.
v

&

differences shown in Table 7, p. 142..
It appeared-that hearingmchildren.were superior to
both groups of deaf peers- in the areas of:

_visual motor

'i. putting rings on poies

1i." lacing
\;~ ) N A . "
General motor
i, balance
’ ii. strength (standlng broad jump)
iii, lateral jumping B .'T_ S \

iv.ﬁ-mOV1ng sideways on platforms ,
) o ; v .
They were also superior to oral deaf children in sit-ups.

There was no apparent difference in ability between the two

]

" deaf groups.ﬂ The means are shown in Table 8,-p. 143 and‘r

Figure 7, p. 144.

o
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Figure 7 .
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A comparison of the means of the similarrsubtests on
the Bruininks-Oseretsky -and wiegersma-ﬁeysoo is .shown. in

Figure B,Ep. 146.

-Gender Differences in Performance

A Hotelling 12 Test was used to assess the mean
: L2

J\

differences between the sexes on all the subtests of the two“
Motor Test Batteries.

A Hoteui{ag T2 statistic tested in terms of the F
dlstrlbutlon asSociated with the Bruinjnks-Oseretsky test
was non—signlfrcant (F = 1. 33, df1 14; df2 58, p = 0.215).
Simllarly,f\for the W1egersna~Reysoo test the F was not
31gn1f1cant at: O 51 (df1 10,fdf2 60, p = 0.877). The means
for each sex on’ both test batterles ‘are presented'in " Tables .
9, p. 147 and 10, p. 148. Clearly there were no
significant differences between gender on any of the items -
of the two Motor Test)Batteries; |

However,* when the three (T. C,, ;Oral, ; Hearing)
ability groups were 1ncluded in the analysis, significant.
differences in performance were found.

One-way MANOVis were run in terms of a two-way
MANOVA to enamine'the differences of sexiwithin thenvsubject
A\

groups. o : S " . -

fBrnininks—Oseretsky:
The\‘F statistic associated with the _Bruininks—

bseretsky‘Was.found to be significant et the 0.001 level (F



Figure 8

Means of Same Subtests on the Wiegerssa-Reysoo
and the Bruininks-Oseretsky
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Means by Sex on the Bruininks-Oseretsky

*

TABLE 9 !

147

SUBTEST

Female

~ Male
N = 39 N a 34 ii?
1 Running Speed 7.61 6.85 '
& ‘Agility °
2 Balance 4.17 4,32
3 " 2.79 2.76
4 Bilateral ' 0.79 0.82
Coordination -
5 " 2.51 2.67
6 Standing Bioad 8.30 7.67
= Fump
7  Upper Limb 2.53 2.61
Coordination ’ .
8 K 1.74 1.38
9 Response Speeé " 3.64 2.85
10 ~ Visual Motor 3.69 3.70
- Control \ o
11 " " 1.76 1.76’
12 " 1.33 1.26
13 Upper Limb Speed 4.89 5.38
and Dexterity
14 " 5.05 5.32

L



TABLE

Means by Sex on the Wiegersma-Reysoo

\, -
"

10

.
h
]

8.17

SUBTEST ! Male Fehale ;u-
/’}\ N = 39 N = 34
i ; - T »
1 Rings on Poles. 7.71 8.85
2 Lacing Board 9.66
3 aiming . 9.38
‘4 Beads & Maéchsticks ‘9;66
Moving‘Platférms' 12.17 -
6 Balance -8.12 i
7 .Standing Broad Jump 10.02
8 Lateral Jumping 7.33
9  Sit-ups 10.94
10 :High Jump




’ | ‘ N .,'.7..,.‘ ,,1 ‘9

= 2.335, df1/70; df2/261). Poag-hoc contrasts‘ at .05 level
of significanée revealed the differences given in Table 11,

P.. 150. The sex‘ and interaction effects were non-

significant, but the main effect for groups was Significapt.

The latent variable for Group 1 versus ‘2 was also now

significaht.

Analysis of the means showed the same superiority of
qroup 1 (hearing) over Groap 3 (oral daaf) as found in the
initial group ﬁean "ahal;sis. However, Group 1 was now
superior to Group 2 (?.C..deaf) onkthé same subtests. Groap
2 was again supen%?r to Groups 1 and 3 in running speed and

agility.

Wiegersma-Reysoos

S

The F statistic associated with the Wiggersma-Reysoo

r

was also 51gn1f1cant at the 0. 001 level (F 5 1.958, df1/50;
df2/268). Again post-hoc constﬁgsts at the ;05 levél JP
significance revealed no significant sex ‘and intéraction
effects, but Lsignificant’differences between the groups.
The resultsu are presented in Table 12, p. 151, Analysis
of"Athe'grdtp means showed thi/same'supeéiority of Group 1
(hearing) as found in the initial 'group analysis, with the

addition of the subtest high jump.

Agé Differences in Performance
One-way MANOVAs were run in terms of a tWwo.-yay .
B ‘ ' ’ ?
MANOVA to examine differences of age within the subject

groubs.

4



o : v ‘ ) TABLE 1"

v \ C ; B : 2 significantVDifferences Between * b ' )
= . : . " .-Sex by Group on the ‘Bruininks-Oseretsky A
C . ' a L : o »‘ . R . . e e ¢

) ‘ . ‘3§;3 B E . df1 as2 _F ratio’ = Probability Superior -
ot w N s ‘ ST L crow

Latent Variable . - “Interaécxbn Effect 28 108 1,040 ., 0.424 -
Latent Varlgble ' Main Btfect for Sex 14 '. ' 54 ‘\ - 1,154 '0.336_ ?
Latent Variabla : Main Bffect fot Group 28 108 14,617 - 0.000

]

R R .1v2’5 o Lo 14 . 54 7.736 - - 0.001
RNt S 12 ) BT Y 54 . 4.504 “ 0,001
T Y ST , A4 54 02,934 . 0.002.

2 "’

1%
L]

Running Spead ‘. Subtest 1 . ‘ - ] e ' ‘

- .and’Agility - ] SRR : : R ‘ o . ‘
L R vz e 8 ot e 51.50 0,001 2.
. SET'Z DR 671 - 8.75 05004 -3
V3 . R 67 17.28 0.001 ] 2

pry

Balance: - - - Subtest 2 : o T . ' L R

* o - (statie). L . B . v S - :
LTI g - R 67 10.49 . 0.002 AR
B U S L% A A 67 . . .21.39 0.001 ‘ R

T ) ‘ e v =
Balance . Subtest '3 Cw o R i
" (dynamitc) - SRR e o . s
B o ‘ 1v2 : N . 1 - 67 - 6,
vy S TS I Y A

0.017 . o 1
0,001

‘Bilateral - . -k (ﬁubtestfs e
. Coordination . .. R e : ; . i . . RN
+* (jumps and claps) 1V2 . . A ] 67" 5.74 oW o0.019 . 1
. o w3 ' S t67 " 6,70 LT 0,012 e e g

T - o . : B : 4 > '
Standing Broad .  Subtest.6 - ' ' ‘ﬂi‘

T : w3 AR 1 67 . ..-8.80 . . .. . 0.004 O 1

°

s

—  Response Speed - Subtest 9 R O e D e e
. e - P o : - . i ‘
: L . R T I RO 67 10,94 . - - 0s002 ¢
b . . . N - - . . . . .
. . . ; £ - g

upper Limb Speed . Subtest 14 IR Sy o

and)Doxterity e T . R S . - Lo .
c(dots *in circles) . " 1v2" : : oo o 67. 7 ..10.20 504002 - o
* S T1V3, RN L C6T 134T 0,000 ’ 1

) - e "A‘ P . - — - ' : I —ia

R 0 Group 1 = Hearing - : , . sex and ‘Interaction Etfect 3
L .. Group 2 = T,C.° Heardng Impalred : ~ Non-significant .
" " .0 Group 3 = Oral Hearinq Impaired "' . .| Group Effect s $1gn§\}cant

5 o ) 1
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o \ x 3 151.
. . Y
IA B
ey . g - : ‘
. . ;
i . T ! . . y
* Significant Diffarences viletwee'n )
> ‘Sex by Group on the Wiegersma-Raysoo. .
afn a2 B - Probability - Superior
LI " : ) . : . Grouwp
©  Latent Variable  Interaction.Bffect 20 116 £1.300 _ 1.192 .
Latent Variable -  Main Effect for Sax 10 58 0,594 0.873
Latent Variable ' Main Effett for Group. . 200 116 3,645 0.001 _
1v2 10 . 58 '4.698 0,001
; 1v3 10 58 5.650 0,001 -
2v3 10 58 . 1,571 0,138
l;oyles' and, Rings. S_ubt:ést 1 LR
jv o : Coave : et 67T . B.609 0.004 IR
_ 1v3 s R VY | 12.878 0.001 Y
Lacing Board Subtest 2 . o
) w2 1 67 " 6.964 0.010 1
: 1v3 : 1 67 3.696 0.058 vy
\"Balance Subtest 5 ) . ) *
{dynamic) . : Y . ; )
\ , 1v2 1 67 11.461 0.001 1
V3L 1 67 . 6.861 0,011 1
Standing Broad :Subtest 6 RN
Jump o ) . X . . y
. i 1v2 1 67 ¢ 38.872 0.001 oy
1v3 ' o ( R 67 . -42.279 0.001 g
.
. Lateral Jumping Subtest 7 i :
: w2 ' SR 67 3,95 . 0.052 1
A T 1v3 o 1 . 67 . 12.918 0.001
. Moving_Pl_atformsK - Subtest 8 - : R N ‘
: 8 w2 1 1 ‘67 20.004 0.001 1
. 1v3 1 67 .677 0.001 1
’\:!’ & . e FERE :
‘Sit-ups Subtest 9. ;
-~ §v3 Y 67 f12.719 0.001 1
D& . 7 . ] .
“-High Jump Subtest 10 ; ; P :
: w2 RE 67 . 4.965 ©0.029 I
° v . g N L ) o N . . ) e ‘ %
,©  Group'i = Hearing _ Dy ’ Sex and Interaction Effect
~ . Group 2 = T.C. Hearing Impaired - = ‘Non-significant - S
Group 3. = Oral Héaring Impaired ‘Group Bffect = Significant. -1V2. =
Qe T e e e T ') R A T L vy
4 o ; ¥ R T N " ‘Non-significant 2V3

.
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. \

"b‘Bruinihks4Oseretsky:~ e |
The .F. statistic associated -wﬁ&h' the Bruininks-

Oseretsky was significant at the 0. OOT'level (F = f1,§49;
df1/ 112, df2/369). |Post~ hgc contrasts at .05 significance_‘

level revealed the differences presented in Table 13, p.‘

i

'153. There were no- signifcant age or interaction veffects;

' but there were the same significaht dlfferences between the

-
-

three subject groups as in the .sex- by group analy51s, with

' the addition of ,two moré ‘subtests. The hearing group ‘'were
i ' & B

superior to the T C. group in catchlng a ball and tapging
feet_whlle ‘making ‘hand circiles. |

“Wiegersma—Reysoo. ) .-
| The F statlstlc assoc1ated with the ergersma—Reysoo
testlfwas alsq %1gn1ficant at the 0. 001 level (F = 1A922-41
, .idf1A§0 df2/357). Post hoc contrasts at .05 signrflcance
revealed the dlfferences shown 1n Table 14 p.'154;_ There o

-was *no sigpiflcant 1nteractlon/éffect,4but the maln‘\effect"

fok both Analysis Gf  the .

%?ans_lshowed the same siqnlflcant dlffenences between -the‘
'1f‘§£bu§s as evidenced earller in:the sex by group analy31s,?.
}but there was also a smgniflcantrdlfference between the‘ages
*;61 1d1 “months aﬁa' >112 nonthsr r‘The golder group Qé#ef
'_superlor in’ the areas of' jﬁ ,‘. S ) |
i alming (dots in c1rcles)lr B
Tii- ‘balance (dynamic)__o vv
iii. sit-ups falso‘strength).

LI ST 5!



" TABLE 13

Significant Differences Between

*Age by Group on the Bruininks-Oséretsky. °

A _
- S A ar2 F raglo . Probability  Superior
‘ T : Group
- ——ir ‘ ——
Latent Variable Interaction Effect 56 205 0.970 0.5393
Latent Variable ‘Main Effect for Age. 28 SL0102 L, 1,244 0.2139
. o ‘. : :
Latent Variable Main Effect for Group 28 102 3.176, 0.0001 '
12 a4 51 5,142 0.0001 ,
. "1v3 140 51 v, 3.29 0.0009 o
4 2v3 14 51. 2.070 0.0300
Running Speed * Subtest: 1. . .
and Agility E ) " o o o
. . 1wv2 - 1 64 24,504 0.0001 2
. v 1 64 * 6.317 0.0144 3
! 2v3’ 1 64 7.608 0.0075 2.
Balanée Subtest 2 ‘ o o
(static) ' G . . C
1v2 1 - 64 13.067 0.0005 1
1v3 . 1 & 64 17.311 " 0.0001 ¥
— - ~ S
Balance Subtest 3 Y ;
(dynamic) ' . . ) .
. w2 e 1 . 64 - 14.619 0.0003 1
13 ) 1 64 19.684 + 0.0001 T
Bilateral :Subtest 4 .
Coordination . o o s :
(feet-tap and ~1v2 . 1 64 4.275 0.0427 9
"hand -circles) . 13 ’ o . o :
—e o _ « .
Bilataral Subtest S -
Coordination. . =~ = . : . oo
“{jump.and ‘clap) 1v2 ® 1 64 5.893 '0.0180 1
' 1v3 1 64 4.951 0.0296 . TN ¢
Standing Broad _ . Subtest 6 X o :
Jump. ., o v : R . Sy s
S 1wv3. o 1. 64 - 7.532 0,0078 . U7 4
. K ‘ . e e LT e
Catching a Ball ‘Subtest 7 b s
o ¥ . L . o . S
1v2 5 1, 64, 6,509 .0.0131 ¥ A
Resdponse Speed - Subtest 9 TR s
’ ) . .. A . e L
7 S U 64792 0.0113 1
. [ o — < ‘_B‘“ G * b
Upper Limb Speed ~ ‘Subtest 14 - : : H
and Dexterity L . o o ' B
(dots in circlol) - 1y2 8.512° . . 0.0048 S
iv3 - 11.049 . 0.,00V4 1

Group 1 = Hearing,
Group 2. = T.C. Heirlng Impaired

Group 3 & Oral Hearing Inp;i;od ’

Lo

Aqg and lntoractton Btlcct
. Non-significant -
gy up Ettoct = Sanificant

.JVZ..
1v3
vy
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) N
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\L M ’ ¢ -
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' TABLE 14 : . ) ‘
’ SLgnuicant Differences Between .
\
'Age by Group on the wiogerama-Reyaoo :
N ) " \
N . N [13] de2 P ratio Probability Supecior
. A " Gréup
. .
lal.lmt variabla i, tnnucuon K!l.e: 40 210 1.206 0.11e5° ' ‘
Lotent Vartable  Maic Effwot‘for e . 1o o " v 0.0265 et
" 101 v 101-171 montha 10 s 15 0.1400 : .
€101 v 2312 monthe ° 10 s5 - 1,058 0.409) :
- : . 101-111 v >112 months 10 hss 2,74, . 0.0077
Latent Varteble  Main Effese- for Group 20 1o 1.038- 0.0001
' v 10 55 986 . 0.0001 . o,
vy " ot 10 $S .. 5,208 0.000% : - *
R vy . ) o E1) Y .408 L. 0.2026 , b "y, F
Sublést 1 ) ' Co N ; BN
o . . B . o .
o R . - 0 7.453 0.00€7 B :
m v 132 ] 1 (1] 7.145 0.0095 LI
. goN o
E Ladips rd Subtest 2
A ; el _ . .
‘-’ W < e e 1 6 - 4.020 0.0491° . ' .
Y N "
i mlunu Subtest 5 ’
o dynaate), N N - : :
0 . e 1 © 64 11.238 0.0013. S
i v ) T 5.910 0.017¢ - '
2} ﬁ - - ki - - e ™
standing Sroad Subtesg; ¢ ' R .
© Jump . F B . : .
w2 . ] 64 37.539 9.0001 . 1 .
o wy \ 6 32,67 0.0001 LA “
Laterel, Jusping Subtest 7. . E i . .
° A . . .
’ 12 " 1 64 4.65) 0.0347 ) 1 s
Wi v 6 11.816 0.0010 -, N ;
: oo Yo . g > s
~Moving Platforms Subtest 3 ! ! g LA :
. oo L. v o v 36.989 0.0001 A - !
. ) wso R 64 2.444 0.0001 1. :
'I‘.‘ . llt-uu_ Subtest 9
= e 1 " IRITEN 0.0329, 1
. v . Tt (TN 6.592 0.0128% 1
sadig N . P B \
Aiming . Subtest ). :
. * ) 1001000y >112a . 1 7 (R TTRE 0.0121 . 2112 mantha . ¥
. Balance . - Subtest - v ) o : .o
gt . {Dynaslc) g . . ) . .
T R . 100-111m v 21120 SR 6 6.230 . 0.0181-* 1112 wonths .
“ . Sit-ups . Subteat 9 3 : . Qo
) o Yotetrimy d1ige ' 6 4.403 0.0398 2112 months .
h " L M :
4 - B
cro«p 1 » Heaging ¥ ©*7 - Interaction Effect a uon-ugnule.u: '
. Qzoup 2= T.C. nartng apaired B Group x“oet = Significaat IVI “
o, - Group 3 = Oral m‘llnq Xmgm Won-significant zv:
. B . An)o Effact = Significant 101=111 mcaths v 112n »
-2 m--unum: €101 v 101-17Y months
101 v 2112 -cnth-
T - B}
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“Results of the effects of rhythmic memory and dyspraxia
A correlational analysis was run between the twenty—r
j’four items of the two motor tests and the tests for rhythmic
‘4memoryvand dyspraxia.' » | .
"hesults showed very few significant‘bcorrelation§%
‘ihetweenn any of the tests. ' These are shown in Table 15,v'p.
156. The‘ highest correlationS‘.betweepﬁ the Bruinihth
 Oseretsky and the Rhythm Test were in the areas‘Of balaﬁte
'(0 424) and upper limb speed and dexterity of sorting shage
~ tcards (0.428).  The highest correlations between_ the
- ‘Yiegersma- Reysoo and the Rhythm Test were in the areas .Of'
.balance (0 456), strength (0 591), and moving on platformsr
(0.606). Sorting shape cards at 4speedv and’ moving -on
platforms at . speedhmight both ‘incorporate an‘:element,ibf .
rhythm in the repetitive bilateral movements, ‘but -it is
unknown why halance in'both'motor tests should be “somewhat
correlated to rhythmic ability. o
‘ -.The total General Dynamic motor score ‘on they
‘vWiegersma-Reysoo‘ was alsp.correlatedyto the Rhythm'Tést at*
f0.64§‘%ndfthe overall point 5core"incornorating bothf visual
and general ‘motor ability was 0‘575..-' As the Braininks-
Oseretsky total score was only 0. 322, the WiegersmaéReysoo
.test appeared to incorporate the need for rhythmic ability
'm0re« “than the Bruininks-Oseretsky. Further examination &

f-Table '15 revealed that the tests for dyspraxia 'were not

highly correlated with any of. the two motor “test items,
s ‘ - ’ Mlo..- n&. - ERRE ’



g ' _ TABLE 15 -

&:)rr-ol.ation Scores for the Rhythm Test and.the
Tests for Dyspraxia with the Subtasts of the
' : Two Motor Tests °

.
. . X .
4.‘\ .
S
. Bergdw 4
tAsine
, Surgde & and
ahylhe  L4s4ne  Vas Uden  Vaa udea
. v 2 3 ¢
Vo . N
i. Mhytha ~ 1.000 )
T T ' s
* Lhsioe 0.328 1.500 2481 .
3. Van Uden 0.046 .44 1,000 .
. ’ . .
o 4. Total bergls 0.082 2,500 2.938 1.000
4 Lésine with ' . » . : .
. van Uden . : N . : L
. . 3 *
SURTESTS pAUININKS SOSKARTIXY | - - s
‘ . 1. Runaing Speed 0.398 0.3% 0.348 ~0:368 .
. -, and Agllity | .
2. Balance: Static 0,424 0.047 9,004 0.089 3 ».
T prnasto 0.11s 0.07% 0,008 0.030° . N o
. - k o ' A
4 stiateral LA B 0.332 . 0.325
3. J Coordinatioa " 0.334 0,132 0.102 0,128
. Streagta 0.323  0.003 0.030 0.08
. . M o K
38 .07 . 36
1Y 4 Limb 0.138 B 0.0M 0.003 0.3
‘. Coardinaticn 0.6 0.160 0. 0.178
. 3., Respoase Speed  0.27.  0.0%  0.062  0.047
N wy n 0.106  -0.129 0176 0111
. Visual Motor -Q. «6.200 - . -0. .
LI bt Q.034 ' 0.117 0.177 - .
12, - -0.006 0.076 0.138 0.086 - .
N s . . o
1)) Upger Lisb 0.183 0.260 0.316 0.304 . ' <
14.) Desterity . one .
. i L 0. 0.2 0.263 i .
s
Total Folat - co .
soors ‘ to0422 0,249 0.300 0.298 B
Q o N . " : -
V-l Kl ~
y . T : .
' © " 1, Poles & Rings R RIF] 0,006 0,194 ‘.o.ns S
2. Laviey - o305 . 0.002 o245 Poua1e
. Atatay . o7 0.236 0.091 0060 o
T 4 Besde s - S
. Natohes © . o2 o0 U g . 0
" s, malance: ODynsalc 9,436 0.066. 10,300 0.320
6. Broad jump Q88 - 0.133 . p.08d  -0.100 \
(streagth) e . v 3
7. tatesal jusping ~ 0.288 ©- -0.076 0.0 .0.079 - '
i. Novi o . : ) . |
. platforms fies - 00 e aaod
- 9. Sit-ups ~ 0,337  0.013 0.170 0.1

3
10. . Migh jump - . 0,383 0.008 0,119, 6121

viswal wotor e .

™ N Total P 0.373 © @094 ) 0. 188 o.M

A ‘ . - . . oy 7
Gendral ) ’

Y 0.edn Y N R R

S e By B
2378 " -0om  odm. dum

o3 H
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I

Diagnosiswof Dyspraxialcan‘therefore apparently-not -proyidd
‘a‘-soﬁnd basis'for the modification of ai‘motor deyelopment
program; WherEas‘in previous_literature (van Oden, 1983b)
it has been significantly correlated to success in oral
commundQefion development, having dySpraxia does. not appear
to be ref’ted to success in the development of general motor
ability. Insignificant j%orrelations _between levels \of

. dySpraxia and levels of“ability on the various motor subtest
items used in this study may also mean that the question “of
low_ language beinglcorrelated to low motoric functioninq

" (pecause - of poor inner'speech from deaf children being
taught with 'an.~ora1w communication : code}," is :a180_

'(insignificant. . Alternatively,, however, the oraim__deafgf»

~ subjects 'in the study may have. had good inner speech and,
itherefore, as is found with the hearing children (van Uden,
1983b), have overcome the problems associ;ted with being
dyspraric, - | '

‘The means and‘<standard deviations of the . three ,M

groups on,the rhythm and dyspraxia tests are shown in Table”

p. 158. . Visual comparison of these scores shows a

signlficant difference between the groups only on the Rhythm
Test;f Here the hearing children were 'markedly superior-
'3oweyer,' there were large standard deviations around the -

;‘1mé5ns in each group. This indicates ‘a wide range .0\f
irabilibies witpid ?this test and,. therefore,»fthe”,results

\

‘cshould be interpreted with caution.

. .



*  TPABLE 16

Means ang Standard Déviations for the

Rhythm Tegt and the Tests for Dyspraxia

kN

O

158

Hedring = T.C. oral | Overall
", 'Hearing Hearing
Impaired Impaired
GROUP 1 = GROUP,2 ~ GROUP 3
N = 23 N =27 N = 23 = 73
TeStg )
A T " T
1 Rhythmic. X 182.73 41.03 61,60 92.16
. . -“Memory' (Sp). 57.60 " 19.52 24,06 72.21
' 2 Bergds &  X. 11.34 13.63 13.26 12.79
Lézine (Sp)  1.50 1.85 1.46 1.91
Einger . . C. . .
Patterns
3 Van ‘Uden X  26.65 29.59 . 30.78 29.04
- Finger - (spy 5,23 10.19 8.90. 8.65
Touching :

| o v | ] .

4 Total =~ .. X 37.56 42.55 * 43,47 41.27
Bergés & (sp)y 6.08 11.52 8.43 9.47
Lézine with B . .

Van Uden

bon

k'

L et
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Factor Analysis

A principal component factor analysis was run on the

twenty—four subtests of theptwo motor tests using all 73
. . 1 . ‘, “ . ‘ . . . ’ .
subjects. . ﬂight eigen valueés greater than one “ were
. . , \ , .

J

extracted' Ae varimax rotaﬁion was then applied to ~ the
solutions of eight factors thr@ugh to two factors. Results

can be seen in Table 17, p. 160. 0

Four :factors were. identified' accounting - for
approximately 5@% of the total variance.‘

Factor I appeared to reflect Gross General Dynamic

5 |

159

Coordination and Strength, and accounted for approximately‘

‘iincluded in this. Variables identified as representative of

‘this = factor were (a) running speed and agility, (b) number

of claps ,in one jump, (c)-a standing broad jump (B), (d)

throwing a ball at a target, (e).response speed, (f) sorting

shape cards with one hand, (g) lateral fgmping, (h)hsit—ups,

and (i) a standing high Jump.

actor II appeared to reflect Visual Fine MotOr

. 33% of the{Common variance within the sample. -Speed: was

Coordination, and accounted for. approximately 30% of the

common variance. Variables identified as representative of

'this factor were (a) copying circles, (b),placing dots in

01rcles (W),' (c) putting rings .on poles, (ay lacing, (e)

aiming ‘dots in cxrcles (B), (f£) placing matchsticks and _

B

forwards ‘and backwards.'

beads simultaneously in a box, and (g) walking along a rail



of the Bruininks-Oseret

TABLE 17
Rotated Factor Matrix

N = 73 (all subjects)

\

160

s

sky Test and the Wiegersma-Reysoo Motor Test

Y . .
General Dynasic Visual Pine Coordination
Subteste n? Coordination Motor Control/ Balance pilateral
and Strength Coordination ang
Upper Limb
- -«
1 11 [§§4 . Iv
Standing Broad
Jusp (8} 0.692 0.802 .
Lateral Jumping (W) 0.4 0.745
- * .
Sit-ups (W) < 0.56% 0.717 oy ’
Nigh Jump (¥) . 0.420 0,691 ‘
Response Spaed (B} 0,610 0.503 [RT13
Uppar Limb Cooraination
{throwing 8) 0.4%2 0.497 .
Upper Limd Speed ' K .
and Dasterity =
{sorting cardy 8) 0.300 0.45% .
Running Speed ’
and Agility (n} Q.5%0 0.428 .
Moving Platforus (W) 0.%6¢ 0.425 0.478
Silateral Coordynation
(Jusping and clapping B) 6.312 0.422
Seads and Matchscicks (W) 0.674 0.810
Poles snd Bings (¥} 0.637 - . . 0.2
Balance (¥) 0.367 0.673 :
Lacing (¥} ’ 0.52) 0.659
Upper Limh Speed and Dexterity :
{aining B} 0.467 0.517
; .
Visyal Motor Coordination .
- lcopying circles 8) 0,18 0.400 -0.444
Balance (N)
{Oynamic) 0.678 0.766
(Static) | ons : . 0.7
. N
Standing Broad Jusp (¥) 0.680 ) 0.660 .
Upper Lisb Coordination R . N
{catching W) . . 0,366 » 0.683
8ilateral Coordination . . .
{tapping Cast and hand clecles 8) 0.622 -0.629
Visual Mator Cogrdisstion . X
{line thtough a path B} . 0.178 - -0.404"
. & Common Variance 33.29 29.96 (1329 13.44
\ Total Variance 11,68 15.91 12,07 7.14
Y .
- (B) » Bruiniaks-Osatetpry subtest ’
(W) « Wiegerssa-Reysoo subtest
. .



‘

Factor III was -called ‘Balance, and accounted for

161

approximately 23% of the common variance.  Variables

underlying this factor were (a)'standing on one'foottfo; 10
seconds, (b) walking heel-to-toe -along a "beam, (c) a
standing broad jqu (W),,\andl (d) moving sidewaYs on
platforms. ' | ' ~°p

\ Factor IV was called Cooré@nation, &ppet limb and
bilateral. It accognted‘for approximately 13% of theicommon
'Qariance; The variables underlyfng this factot were (a)
~ tapping alternate feet while making circles with the hands,
(b) catching “a ball with both- hands, . (c) dfawing' a line

through a straight path.

;

- A second principal component factor analysis was run

‘'on the same twenty-four variables using only the 50 deaf
eubjecte; 'Ten ‘eigen vaiues‘greater than one were extracted;
and a varimax rotation applied again to the soihtions of the
factors through to two. The'resnlts were simiiar to-'the
initial factor -matrix, but not in the same order. The
results are shown in Table 18, p. i62,.

"Four factors were identified again accounting for

approx1mately 53% of the total variance.

Factor I appeared again to reflect Gros§ Dynamic

Coordination and Strength and accounted for approximately .

33% of the common’ variance within the sample. Variables

identified as fep:esentatiVe were the same as for the " total

" group ‘analysis  except did not include sorting shape cards

1

A‘\

g
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9 TABLE 18 \ .
' Rotated Factor Matrix i
of the Bruininks-Oserutsky Test and the Wiegersma-Reysoo Motor Test
. N = 50 (deaf subjects) : .
N ,
. T N
N Ceneral Dynamic M visual Pine Coordinatton
Subtests ' n? Coordination . Balance Motor Control/  Bilateral
and Strength - N Coordination and
Upper Limb
B
X I . 344 v
~
sit-ups (w) 0.457 . 0.784
srosd Juap (8) ' 0.664 0.761 . RN s
non Jump w) 0.5 0.602 . '
Lateral Juaping (W) ) 0.507 0.671. 4
Running Bpeed and Agility (B) 0.178 o.588 o
Noving Platforms (¥) i 0,379 0.97¢
Respense fpesd (B} 0.630 .810 0.604
Bilateral Coordination’
{jusping and clapping ) 9.)712 0.47)
Uppar Limh (throwing B) " 0.55) 0.424 0.49% A}
. Balance (B) : N - )
(Dynamic) 0.694 0.828
iStatic) 0.35% . o.M
) N
standing Brosd Jusp (¥) .38 . .65
Visual Noter (iine through o T
a path ») . 0.278 v -0.%14
Upper Lisb Coordinats ; S )
{catching B) . . 0.9%% s 0.443 -0.539%
3sads and Matchsticks (W) 0.1 - 0.826
3 .
‘salance (W) 0.668 o712
Lacing (W) 0.594 - ' 0.720
Poles and Rings (W) I ' ) . 0.68
Aming (W) 0.499 N A 0.386
Bilateral Coordinatioca © : -
(test taps and hand circles B) 0.357 : I\/ 0.681
Upper Limb gpeed and Destécity *
(sorting cazds &) 0.54) .. 0.510
Uppec Limb Speed and Dextacsty o
(siaing ) © o 0.588 0.469
Viewal Notor (copylag oircles 8) . 0.481 : -0.468 C e
 Common Varjance ) 1,04 26.36 ) 25.28 15.01

. % Total Vertance 17.60 14.04 11.47 8.6

{8) « sruinioks-Oseretsky subtast
1¥) o Wiegersma-Reyeco sublasc
LY

Ay
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. i v
- \ 4
Ywith one bhand. This®ariable now loaded in Fadtor 1V,

Coordination: upper limb, and bilateral,
Factor #f appeared now to reflect Balance and
accounted ¢for approximately 26% of the commonn'variance.
‘Thisv was . higher than the same factor in the total!‘group
.analysis and included drawing a line through a path and |
cgtching a ball along with the same balance ‘variables as jg\

before. - . < . ’.

Factor 1III appeared to reflect Visual Fine Motor

Coordinatio and accounted for approximately 25% of the

A\k
&

common Variance. This was lower than the same factor in the

total group analysis, as plaging dots in circles and copying
éb,

c1rcles bW‘ roaded in Factor IV  instead. Variables
ideﬁtifiéd as underlying visual fine motor coordination were.

a) aimihg dots in circles, b) putting rings on poles, c)

.

lac1ng, d) lacin matchstic&s and beads simultaneously in a
g -

box, g? wahking forwards and backwards along. beams. _
;,f’(i @ S
, Factor Iv appeared to reflect Coordination?: upper

limbu‘visual and bilateral, and accounted for approximately
: 4.; t“ LT .
15%* of the common variance. This was higher than the - same

“ LN v,’

s
- \

ﬁl 'faqtor in the total group’ analysis because of the addition
‘ofr tno visual mbtor coordination subtests. Variables ‘
identified as representative of this factor were a) tapping
alterhative feet while making ‘circles~with the.dpands;'\b)'

‘tsorting shape cards with preferred hand, c) ;placing dots in
cifcles,‘ and d) copying=circles.' A comparisonoof the two

.



e ,Vj TR o el
factor analyses is showniln Table 19, p.vTéSA iﬂh

ol

; - 'f. One variable, copying shapes ( btest %27 Brulnlnksf?:
Oseretsky),, dld not~ apﬁear under éhy of th‘ vfactorS'fin_r
’ either analysis._ The tWO motor tests were also dlfferent a
chept for the subtestﬁ balance and strength, the Wiegersma—A
,Reysoo test loaded into, the same factors ldentlfled by ‘the-.
Qvauthor in >the ‘make-up of the testﬁ All subtests namedv;‘}

eneral dynamic coordinatlon (subtests 7 10) loaded together

under‘ Factor I Gross General Dynamic Coordlnation and all

$

subtests named visual motor coordlnatlon (Subtests '141):

. likewise loaded together under Fa;tor II or\III,,v1sual.f1nej

_ motor : coordinatlon.vJ The alancei subtest ‘_of : walklng

s

backwards' and forwards ‘alon_

n

visual motor COordinatlon ln bo

‘narrow« beams loaded“_under '

analyses and a"fstandingf'

-kbroad jump f aded under balance. The Brulnlnks-Oseretskyzf'

test dld not load so clearly.' The main -subtest loadings_’lx
were under Factor T Gross General Dynamlc Coordlnatlon, but-7
most \of the subtests did nof 1oad accordlng to thelr label

i(as: welf as the one not loadlng at all). However, thlS

pattern waé also found by the author (see Brulnlnks,: 1978,;
»;5 ;:’ Multiple analyses{o; varlance were run tq reveal :lf[_h

significant differences were‘ present between_ the motorfl:_
: proficien?y -of the three‘subjeot'groubs, and “also betweenr |

gender an& age within these sgbject groups.v Analy51s °f th@,;;?




4 TABLE 19 oo T : B

A R |
. . CoMparison’ of Variables ‘Underlining =
N Factor Loading for Total Group and Hearing impaxred
’ ) ' Group Factor Analysis s
‘\\ “'“'. o

. FACTOR .- . TOTAL GROUP . . ° ' DEAF GROUP o

T Ny 0 Naso

‘T
- Gtéss ngera ‘ . Standing Broad : St:andlng Btoad o Lo

Dynamic = - . ©Jump - . o ","‘Jud‘p R
Coordination o : o

. SJ.t:-ups ‘ R Sit-ugs ’
High Jump °:% - - High Jump’

Running Speed .. - Running Speed
and Agility .~ and Agility

" Lateral’ Jumping: - . Lateral Jumping U T
R SC “Response s‘pee‘d " Response Speed’ T
B Jumping and ‘ Jumping" and . ai b
LI R T Clapping c1app1ng wy
PO e e T, Thx:Qwing;’l ) ST ’l‘hrowing ) K
T T e ‘Sarting Shape . . 7 '
B . - cards T v : .

v

IFREERNE § 753 - SN .

Balance !,Stati'c Balance ,;,‘ Statig Balance
s ’ :

o g

-"_é:&"‘i ey

Dyn.)mic Balance : Dynamic Balance

Cw

.

. Y
a ke <

e - : L ’ A PR _(f.iltchling_.
. Visual Fine X Beads and ' Baads and -
‘Motor - - . a@atz:hsticks Hatchsticks ‘

: Coordination

TSP PO P Poles and ngs Poles and Rings

- . Mdvlng Pk,ntforms ' Hoyilnvé.j._Platfqru{s' o
R S ’ el
. - Lacing ¢ Lacing
' & . . o . ) - - -
Sy : FE nAiming Aiminq

o I R .
Copyinq cu&les ‘* R . —_
. . % . ¢ S

T not:s in cu'%les e DL S

v Coordination: "' .= Feet! 'rappl.ng and - . Feet Tapping and

g » Bilateral and ' . Hand® Circlul o Hlﬂd Cltclcl T :
Upper: Limb -~ .. = - S .
{and visual). . SR Catching A Ll SOrcin» Cards

"

S Line ‘rhrouqh a Lol Dotl in Citclel -
T Path :

. ) R i " . . - -

S TP = TR "'ocop‘_qu Ci.‘f'cl,d‘si' ;
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‘results‘reVealedg‘ o ‘7f¢ﬁf
~a) ruininks Qseretskz-:' R
ﬁ&{ o There were no significant differencestbetween age“or‘

H
.

';gender on’ any ‘of the items of this motor tedt battery.

e

.There'were aﬁso no significant interaction effects of age or

h

7,gender‘ within thef three'subject groups. | However, N when

:subject group ,differences were included in the analysis;

.

:ssignificant differences in performance ‘were found. Hearing

i

children 'were »superior to both groups of deaf peers hin‘

””balance, bilateral coordination‘of a number ofuclaps 7in a.

| jump, and uppef limb speed and dexterity requiring placing
dbts in circles at speed. : Hehringﬁchildren were also

. ‘. deaf children ‘in catching a ball, and inn‘

T

-_bilateral “coordination " of tapping' ”feetﬂp and - making

superior to f"?

simultaneous hand c1rc1es. They were further superiorf“to
a- ral deaf children in response speed ~and in., -the distance‘uﬂfff

gaintd in a standing broad jump. .

rffy"r Alternatively, deaf children were superior to }their
'hearing' peers V‘unning speed and agility. - T.C. .,deaf
‘children,,were‘ also superior to their or;l\ deaf peers Jin
. running speed and agility and xh response speed v h_;_\ R

o ;‘y_ - . i oo g ST ‘_ . pe : \'ﬁ v‘:y‘\ ) ‘ -‘f* .
. B Wiegersma ReySOO s 1',5":"',7‘ B IR R

W , . . .-

There were no. significant differences between gender~
N

on any* items of ‘the’ test battery. lThere w3§ also - no: “f

significant interaction: effect of gender or age Within



-subject . group. HOWeriS\ again. | when *'Qﬁbé\ ect  group’
differences were' included \in - the analysis, Sigﬁificant“

a

differences in performance ere. found ' Hearing 'Children

2

‘Qere superior to their deaf peers in putting poles on \rings

e

at ‘speed, lacing at speed balancing,A lateral jumping, :

'moving 51deways on platforms, and in s1t-ups._ They were‘J

also superior to T.C. deaf children in a high Jump. “There
‘_were no significant differences in proficiency between the

¢wo deaf groups themselVes, and subjects.aged >112 'months
“,‘ »/’.' :
‘jacross all the three subjeét groups ,were significantly .
superior to their yquger peers in aiming, balance,vand sit~ R
-}} i\""’\, ) o . » - ot

analySLS ‘WR&S run between the twenty-
. motoritests,and.the\ tests for low:
'é -menory and‘the presence of dyspraxia.
Tpere were no 51gn1f1cantly high correlations found beébeen

"any of these tests.

Factor‘ analyses 7were'run-on-data ‘from the total

. group subJects; and on the deaf subjects.,~Results revealed
> ‘

generally the same four main factors underlying the motorf

.2

' proficiency Of the deaf and hearing children. The order' of .

sen51tiv1ty differed between the two analyses however,"a

' some variables were identified under different factors. For #{ﬂ.“
7the ‘5£ptal greup analysis,_ the factors‘ 1, _order - of f
',,sensitivity were: ff : . | M

, 4 LI
o N Coe .

g : S v N e
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"..‘Factor_ X L SO .
‘ 'I. Gross General Dynamic Coordination -
and Strength o , . VL ,

IT. Visual Fine Motor Coordination

-

o
III. Balance o '
1v. "Coordination. upper Iimb, bilateral.
For the deaf group analysis, ‘the factors were'
Factor “‘,‘ R ' . '

s - «Grosg General Dynami& Coordination
‘ ,m ¢ fﬂnd Strength |

o . M ’. \1’ . ! ’ .

o 1II. Balanoe“ﬁ’ \

L TII. Visual Finq,}ﬁotor \C.oordination :
Q

“

IV, Coordination. . upper l.imb#&isual and/
S o bilateral AR P 5,,\ S 4
. Y B N » ‘.v“ ‘ " .
fﬂe ;

A comparison of the 'variabi/evﬁﬁder each fac;or

LN ‘

presented in"l"able 19« /p. 165...‘ : : ', . | “‘

.u
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PART VI I

DISCUSSION AND CONCLUSION -

-

~ The first resear'ch questi}posed by this study was
did deaf children ‘rea]é/y/ehow deficits ~*in their motor

~ability when co pa@to their hearing peers. ,_Presen,t

/a/gfoup are inferior in; some aspects of ST ¥ ’ility.ﬁj

affirmatini wa@’ in wh

resultyi/thedidy affg,rm this question. ’ dren as

P, 4NG

v “The &cond question that res

g -

ability, d'id t-hese' 'infer I show? This' 'r‘é‘se'a'rch found

\A that deaf 'children, agu i o ". f:group,. wer‘e.'zinfe_riior in - theii

‘;%

S the On‘al chil

ES

reas of balance (static , ‘_dynami‘c:)‘-, the¢ number of sit-ups’

a
. .
ﬁhe§5 could do in twenty seconds, in- some aspects o{ -fine

%
motor . control that requiée speed and dexterity, and inf
lateral T

and bi- lateral | movements*quiring speed ‘ with

balance. . However, it also found thqt the deaf as a egroup
\} ‘
were superior to their hearix*,"peers in one aspect of their

_motor ability-. ' Thls was in running Spe d and agility.‘

4P w-r-u@e-p' last researc;i question asked yas :Lf there were
differences ' in ability betweén the deaf children who had

A
béen educated usinq\ the oral communitatiou method, ‘and those .

who had been educa%gd usin.g the total . communication. ‘ '-.The _

i
<

rest:rlts showeﬁthat. the T €. deaf children were superior to
er'f' o the areas of response speed, and running '

speed ,, and agility.- There wered also so'm_e 8 individual

K T . ”", )'.

AT N S 6—9

o



| the hearing specificallyzin t

”fd&fxerences. in motor ability, and th,ﬁe were ho 'specific‘

._aeiring- children' when matched g &

. ainihg t'

» achiewpd .

gained in a. high-jump,’ oral deaf children wéxe inferior to

TR
. '.‘

differences be*ween the tWoadeaf and the

-, C. deaf children were inferior to the hearing specifically. "

i v"a*ﬁ‘
in thq,a¢oas of catching a ball, bi- lateral~coordination 5of.'

‘tapping feet while making hand circles, andfin ‘the height

areas of response Speed, and”

in ‘the: distance gained in a ngfding broad jump. - ‘ii .
. ‘ LW ' ‘
ftThe results of the study further showed no gender

1

differenc‘es apparent between the gr" '&of the deaf «and_'-‘

age. However, . a

_significant gain in ability was noted in téi oldest children

(>112 months) across all three group;. This was’ in correctfd

Mpeg‘, balance, and .in the number '_"sit-ups S
v‘ ) . B l'“ 3 &

. - : ’ .. v A . L e
. L o R

L

These 2,,results concur with most ~of’ the previouS-‘?

f‘research.', Brunt and Broadhead (1983) noted a similam, gain;!ﬁ}

in ability in their oldest age groups,»and Myklebusti!‘964),‘{@”

' Boyd (1967), Carlson (1972), Best ‘and Roberts (1976),f7j1

Lindsay and O Neal (1976),~and giegersma and van der' Velde'T

.(1983) all found no gender differences. Long (1932), Morsch A

bfshartner" and Donpway (1973), Lindsay and O Neal (1975)1-'jij

Penella (1979), “seunt,, and Broadhead (1982,' 1983),  and .

»

>

’(1936),~, Myklebust (1964), Boyd (1967), Case, Dawson,i'

’ .

,Wieqersma and van der Velde (1983) found inferiority of the‘

deaf to their hearing peers in balance., yorsch (1936),

) B ]

;“@';'_r?‘{f



v . T v i “ S, .
! , . . . "AM S ' . ‘ . . v . ‘ . Ca
o - SR - Lom
. ; S 4 - . : .
L o ’ A T . »
v . N ’ ) M :

N

-f*éirrs '(¥§4e),v nisﬁiy (1955), Myklebust (1964), | Anxtébaw~3
T (1973), nd Wiegersma and van 'der Vei&e (1983), 'all found
the deaf to be slower in their speed of\tniagﬁmhcution.,i,,

Cy . s . "» . ,.‘. . "-» i B ’ 1

. . } L ) . . . i,.,.. o
f -

Discussion -

Several theories’¥ere,discussed as to why the deaf‘f

ﬁen might be found to be inferior. .

Q;Qpn of sound
;ﬁn-«? 1“ ST
W..g,;,f-‘l“i.rstly,' it was considered that the*deprivation of
= N .

sound‘ would 1ead to less efficient}sensory and q$pss-moqg1% o

integration (Birch and* Eeffard 15;6,.va: Uden 1977,: Kelso; .
sﬁ'and Clark 1982 Veeger 198!’ Puyenbroek 1983) as . well asb;

atrophy of the f

_~neuron"-de

Aitbry integrative pathways in the brain

k ‘(Arnold; ).f In addition, it was COnsidered that the:.~

pment in the brain would be decre

leading to less ,efficient processing at spe

;983) ;‘ S . )

The deaf subjects as a group were' found to be

~ O
znferior in ability for tasks shown by-the facto; analysis_
falling into the areas of’ both gross general dynamic
motor'; coordination ’ and that of visual fine motor'
S coordination (see p. 159) Further, all the items were“
L ones | that were timed,- thus, requiring speed of taSK;N
) exegution.‘ﬁ/d ST _‘
e Tl e L = : #

e N L ) R )
'.‘- ot R N S i .. L 2
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N S . -lﬂearing“i T.¢. ¥ Oral X .

Gross general dynamic
motor coordination

_3.Lateral jumping Co 11.78 6.63 5.96
* Moving sideways on BRI : . o )
platforms . _ ' , 14, 91 11,84 0 12.13
$it-ups 47'f 13.43 - 11.48 8.87
Jumping and q}aapi@g I 3.00 - - 2.44 - 2.35
Visual giii =f,~ﬁ
ymclém__ﬁ_, ; , |
" Lacing . fR 3 11.60 8.89 - 9.48
~ Rings on po,i'; . 10.70 7.26 6.78
Aiming doﬁs.i circles (B.0.) ©  6.09 4.89  4.61

b

. “~41;‘~ o
.Since the inferiorities found between the hearing and the
Y

A_de.aﬁ ;sphildken .were in both are’as of motor d‘bility (gross‘ ‘

o £ o
gehgr denamic coordination‘ and visual fine motor
e R .

':ti “4*and the research has linked poor ' sensory
integratioq;;bu\ Iess efficient processing,‘ and lack of

| optimal‘*ﬁﬁ’ron dcyeiopment to le§§ efficient proce551ng at\

P speed, onetexplanation for the inferior ability shown by the

. deaf children could 1ndeed be because they suffer from 53-‘

N

) profound depriVation ofithe sense of sound.‘ Thus they haveS

R

only four senses giving optimum information and are. mlSSlng

bfneurons devoted to sound and temporal knowledge. g ' v ;

’ However, it was also‘noted that on ‘the visual fine.

E

motor task of aiming dots in c1rc1es the deaf subjects ‘were rt

-not inferior on both of the motor tests.' Onwthe WiegerSma—‘;
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S ~ ,
Reysoo test, there were no significant differences apparent
‘between the three subject groups (Hearing X = 9. 87, T.C. X =
9. 44, Oral X = 8.48). Furthermore, on the Bruininks-

'Oseretsky Eest,'*the gross dynamic motor task of running

+ '\? “

sp d,.and_ agility was superior for. the deaf (Hearing X =
“6"78,"' ®.C. x =9.74, O‘ral X = 7.83). $ince &e task of'k
'aiming requires speed of eye-hand - coordination, and the task
of runninggispeed and agility requi%es zeroing- in .on -an.

» object at distance, picking_it up and returning with it as

‘ fast as possihle,rthe sensory integration ability‘and’ speed .
‘tof the task execution of the deaf children for these -tashs,"
_was quite adequate. ’éresumahly, if the depriyation of sound
,hadx; led to less 'efficient 'processing ability,  this.
1neff1fiency would have been apparent in all the areas that-,.

required proceSSing at speed SRR y \ ;ihgia
. %’

h Perhaps then, becauSe amplification was a -selection
criteria of - this study, applying appropriate and consistent
" amplification at 24 months or -sooner, allows for a catching
' up' of neuroqal and sensory integration development. "Thus
the suggested atrophy or 1ack oﬁ.develOpment ‘of the auditory
integrative pathways appears _not to \affept the - sensory
'integrative proce351ng ability for movement, unless it ddes
so after the 24 month chron010gical age. There must
;therefore be another explanation for the. lack of speed shown

by the deaf children.
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2. Etiology of hearing'impairment ’%§“*x' . . 9
The second theory discusse& was that of the etiology
of the impairment Causing some other neurological . side-

effect(s) in a deafbchild} These 'side-effects' would
involve central nervous system processing far. motorv

i -4

development and vestibular functioning (Vegeleéy 1971, Auxter

1973, Rittenhouse 1979, Berholtz and. Benecerraf 1983, #

o - : |
-/
’r&This study fo‘hd both groups of deaf childred

ﬂfWiegersma'and vander- Velde 1983)

significantly inferior to the hearing children in the area >
" of balance, both static and dynamic. wmheﬁ inferlority was i

, also apparent on both motor tests.

o
"o “ Bruinings-qseﬁégsky " widge sma;Reysooﬂ
‘ static »»*dynamic _1&‘ dynamicwb
Hearing X 5.57 3.65 f T1.e0 T
T.C. deaf X . 4.00 2.70 h = 6.52
oral deaf X 1-3.22 - 2.06 ~)‘ 5;é1/
- - . , | i .

Otper " studies .that .have:fonnd inferjior balance us ually
:m%ntiénv v¢s¢4;iiar complications\ rather ‘than  sensory
deprivation; Case, Dawson, Shartner and Donoway  (1973) for
@examplé,- fbnnd;the deaf 1nferior to the blind. in balance,
and;‘Méklebust' (19é4) pinpOinted_ meningitis as vaffecting
',vestibularq function. Brunt and Broadhead (1983) " 7150'
'purported that the autonomi*c reflex system in the vestibular,

regions that controlled balanpe, was slower at responding in

¢

- ) A .4 w » o . ,'\ .
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Lo

individuals with impaired hearing. Although this present

research  did attempt to eliminate ~all  complicating

etiologies of deafness (such as. meningitis) by selecting.-

under'-only -unknown or genetic causes, both the 'unknown'

and the genetic could have had effects in the vestibular

regions. Boyd (1967) for example, found no differahces in

balance between endogenous.and exogenous "etiologies, both
being inferior to the hearing peersl
it is not possible to 'see‘ if there _are compligating

neurological side-effects "to a hearing impairment, the

factor of sound deprivation can never be isolated as a
~single cause to a subseqﬁéhthproblem; However, vestibular

complications for baiance: and effects in the central

nervous system for processing with speed; could both affect

a deaf child"s motoric ability. Ethfbpies of hearing

‘impairment must-thusvalways be  considered when dealing with

;'3. Env1gnnmenta1 experience and communication

questions of'inferior motor ability and the deaf;

v &
hd

“The i%urd theory . discussed was that of lack of

' .
experience throagh. a restricted environment leading “to,

,1nferior motor ability (Goss 1970 Schlesinger pnd Méadow

v K

1972 : Altshuler ﬂ974, Vernon 1977, Knee -1978,, Meadow:s
L - ,
; Y

d!eenberg, Erting and Carmfchael'1981, Wiegersma and’ van

3 ]
Velde 1983). g, TR oo % -

. R AR o 3
> R

The present study found that the deaf children ‘were’

H

£ o
'-?‘.ﬁe&m

s It is important to recognize here then, that since'bi

5,.
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L » )
'™ t
l‘ [N

N

: inferior "in some visual motor tasks at speed (putting yoles

on rings, and lacing), some gross dynamic motor tasksy

‘requiring lateral and bilhteral movements at speed (lateral :f
) _jumping, moving sideways on platforms, the number of claps | %

in one jump) and in tasks requiring strength (standing broad }

g

; \ A P el
jumps and sit-ups). Restricted or protected en\'rironments'f
“‘leither through poor communication or by viewing a child as.

jhandicapped (see Pe. 36), do\not allow much opportunity for -
. NN

.the practicing of motdr tasks*that can achieve speed through

“ familiarity. It ~'v;as interesting to note from the

¥

‘fenvironmengal¢ checklist used in this study (see Appendﬁx
" 1Ib), that aﬁly a few deaf children were enrolled in any kind
of recreational sports.' This lack of %fperience compared to

W

the normal hearing child might lead to obvious inferiorities

’ «¥ e
wﬁthﬁ tasks thht require‘a certain degree ' of skill and gy
‘fluency. ) ' The school environment must also be considered.

The type of L

avy educationgs focus on speech and language

-

‘which usuflly follows a deat child from the time‘ of

,diagnosis: may further limit the normal play-~ and. exercise

experiences that are available “to the regular hearing child

'
3

L B
’.Again for example, although pre school attend nce was a
\;{sélpction ,criteria in this study for both the deaf anq.
' hea#ing gfbups, it was.: gpted Ehat the pre-sqgools forg the; :

r% ' e *-A >,

£ child'often star%eg”atfthe age of three"(or earlier)

rather than at the age of five for the hearing child., The

deaf child thus has less free play "and explorative time at
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pome. This lack of experience th could mean‘é*délaY tn
ability for the deqf child wher,*, compared to his/.hﬁr'

hronological acjed peers- ‘ s L , , {

- Regarding Strength' WiegerSma and van der Velgq
(1983) p2 Tticularly mentioned that’ their deaf SUbject9 Werq
1ess physically fit than their hearing ccunterparts- In this

"gtudY the deaf'children.were unable tq jump a8 far, or.to do

" a5 many %1t-upsas the hearingv“’hi\“ldren. This could P® ap

ndicati® that they vere less Physicaily fit. Alth?ugh‘f

pnysiéal WSakness may be CQmp?nent of tﬁe etiology éf 'a“

hearin'g AMPairment, it is more likgly that the deaf childl‘en

,galn %% sinply facing @ lack Of exerise in restfictey

nvironme vts I£ would be'useful fbr fﬁture gtudies to:

~j;ompare the height and Weight' ang physical stature of
gubject‘—" being tested to se if ideaf children appear
physically 1nferior to their hearing ‘peers. |

B wiegersma and van der Ye*ue (1983) also found tha:

" ¢helr geat subjects were 'shy and withdrawn vindicating‘whatl

) t;eY des‘cribed . as a/gj_{‘:ua.tioﬂ of in\s\ecufity that WOQld e
geprive. then of many "typfeﬁa motor experiences available ..

© ghe nmﬂ“fil hearing non_handicapped chilgn (pr 109). Whilsg‘

'( gnis stvdY .Qia not £ing the deaf Chilgren to be particulariy

ghY and withdrawn 1 the ahyness may rather exhibit itﬂelf in'"!f
,3'};.., , LA 5 o .

W . L .
W /‘

Y

1But the tester was an experienceq teacher of both Oral'
and T.C: J%af children and this could paye helped to Make o°
omfortab atmosphere.

. . i "
/ ’ ‘ :

v Bl
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«thék more social situationglthat dffer practicev with motor

=ability.t; Here the ease of communication may hp a 'crucial

\‘

;ffactor.‘ Srnce both the T.C. and the Oral deaf children were
f'found"to be - inferior to the_hearing in both the motor: areas R
,,of gross dyﬁamic coordinatidh and visnal fine: coordination, .
7hit could be that 6eaf children -= as a group je-. withdraw *

. i
frpm situations where unfamdliarity with deafness exists.

.

;;Thus«they may miss more social. play interactions where motor
‘deﬂglopment plays a major part. As Wiegersma apd. yan <derv
LhVelde_i said therefore,' they do miss '"tYpical-'fmptor_
m_/xperiences avaigable to the normal hearing child " | | |
Since then,, the_ research literature has, - shown
erperience as being fundamental for«the perfecting of motor:.
’.Sklﬂls,f and deaf children through their impairment”_and
| communication‘ difficulties f-are often found : ton'-face _j_
tirestricted and/or over protected environments, R another .
; explanation for the inferior motor ability appears to lie _'f
.i the amount of free 1nteractive ‘play experience deaf |

.children have when they are’ youﬁg "-: ! S,

:4;f Linguistic abilfty and ébding ‘ o )

= The last theory discussed ‘was that':of language”'
fability affecting motor proficiency. This’is.because of ‘the

coding aid of language to the memory\ which results, IE~°;?

yerbalization* during» novel motor -learning (O‘Connor aqdl |

s Hermelin 1978, Clark 1978 o' Connor 1979,' Conrad 1979,‘
_'Beveridge and Brinker 1980 §§lholland 1980, Wall and Tay10r

T g,‘\ " - o 7Y

- ¢ . b
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1984);' and because _of the type of language " code employed

b . h

‘(either ,f simultaneous 6:(, succesSive, < i e., ' total ,
"communication or oral) offering superior advantages to motor.K’
;sequencing (??nrad 1979‘ Grove}fo Sullivan and Rodda 1979
gKelso and Clark 1972, Das and ﬁ&sh 1983) -

_ Regarding the superiqrity of the\two language codes
(oral and T. C ), it was suggested that the signed linguistic

g
;code- WQuld lead - to a superior ability wrtb motor, tasks~
‘because of . the practice it- offered w1th manual dexteriﬂy
V(Brunt ,nd//broadhead f1983) ' It would ‘also. be superior. "

vbecause the oral linguistic code for. deaf children led ‘to
\poor internal speecb (Conrad, 4939) and thus poor' thinking1>
b"out or. p@anning oﬁ motoric actions. However,v this studyya
'found hoth groups of deaf children inferior to their hearing'
peers dn many of/the motor subtests. It further found only,:
tWO .areas of/difference in ability between the two deaf
:;groups themseives.. These were in running speed and agility
‘i(T.c.,x =" 9474, oral X' §,¢ 83) and response speed (T c. X =
'3,56; Orai X % 1.96). Two alternative ‘reasons can be given;-
7f¢£ these differences that are not related to the questionv
of superior linguistic coégng. o R '~}
fij4 Firstly,* the task of running speed and agility ”was v-‘
uthe{ only motor - task in(yhich both groups of deaf gﬁdldren'

/
’ were superior to their hearing peers. It is suggested

/

jtherefore, that this superiority may have been due to thisi‘

task being the first subtest of the _whole test _battery.v”



_Morsch’ (1§36)~ for ' example, mentioned that his. _hearing

jsubjects were inferior to the deaf on the first trial of his~

.

‘balance Subtest ~- but that they subsequently improved. It

_could be likely therefore that the hearing children in this

study also 51mply took more time to settle into the testingf'

- si@uation. \ Thus, on the first subtesg*only, they appeared

‘inferior . to theiﬁ deaf peers. ' Secondly, regarding the

”difference' in response speed, the Oral deaf children ‘were

N
also 1nferior to the hearing children whereas the T.C. ‘deaf
ﬂ

children were not. An - advantage for the,g C.'children might'

s «

have been . because they do not have ' to rely solely

faudition to respond. They Spontaneously visually in

also. The Oral deaf childréh have to rely more on audition,

*

and even when amplified, this audition is not as normal."As\
they attend~'more to the auditory cue therefore, ‘a few

seconds delay may occur.

ﬂ . .
v// . It would agpear. then??that the visual nature of the

‘signed communication code d?;s offer an advantage in"the

initial _;esponding to a stimu us. However, because of 4the

-similar areas of inferiorities found between the t&o ‘deaf

\

_gréups _1n the actual execution of most of the motor t,‘m”fl

this advantage is obviously not maintained. N Furthermore,k

.from the results of this study, ‘the T. C._deaf children were

also vinferior. to vtheir hearing peers ~in  two different

subtests than 'the Oral deaf children. rThese ‘areas‘

:specifically involved abilities determined by the factor

N :
N : v i

. A . T
\\ . o,

-
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'analysis as involving bilateral end upper-limb coordination
- (catching a ball, and tapping feet while making simultaneous
jhand circles) Thus the superiority of the signed linguistic"
»code' from manual experience does not seem likely eithen.-

' This is even further emphasized by the lack of signhficant ‘

'differences‘ in ability being found between thg hearing orw-

;either of the deaf groups themselves in any other areas of

visual motor control and upper limb coordination.

R - | “~
_Hearing .'. T.C. _ Oral
| | X X X
'Copying pencils—‘ - . 1.35 ' 1.29 - 1.39,
Copying circles .. 1.78 " 1.78 - 1.74
Drawing d/lineb L ) | oo 7 : _ : PR
through a path T - 3.87 g 3.59 L 3.65
‘Sorting shape cards . 5.57 Cosai 4470 -
:Throwing a ball at = | o \ . S : |
©o.a target : : ‘ 1 1.70 1.70 ©1.30
~Putting beads and match-v | |
. . sticks simultaneously \ . A
in a box . - o '10.04 : , 9.22 9.74.

SinA .nhen, the T. C. children were inferior in the‘

tﬁo differeggtdzgas“just mentioned (bilateral and upper limb',
~coordination),,it is Suggested that there may alternativelyri
be . some kind of benefit gained from .using the oral
':communication code. Perhaps because-\the temporal - and
‘seguential nature of the oral communication code Jis
| particulafly compatible with movement.-.Vaanden (1983),f§§;;

v

A}
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ekample, postulated that breathiw"and rhythm were major
componen!s of good motor ability Some areas of <. inferior K
ability of the deaf chﬁldren such as sit -ups, require good"
breath control andba degree of rhythm in. their repetitive
up-down -nat. . Also “fteral jumping or lacing or the'
putting of rings on poles at speed can be aided by 'rhythmic.
~counting in a sequential manner. Thus the temporal~4nature-
| of the oral“language code may provide an advantage.; lndeed,
vin_ the» rhythp: est \that .this study incorporated (see
. Appendixgild), the T.C. deaf children scored most poorly.

- However, = again, these'

of the oral
communication code are not maintained. Th overall scores of - v
. the ‘rhythm test revealed that both. grou s of.dsaf children uf\
. were Significantly —inferior to their hearing peers,_ and |
although the rhythm test ﬁtself was noE particularly highlyr‘
, correlated w1th any of the motor test subtests, the _similar '
.areas Jf inferiority found between the two deaf groups- may i
be indicating that deaf’children'as a group lack a,sénse of
‘rhythm ‘that hearing children use spontaneously to ‘4id 4n - ‘
repetitive movement tasks. . | ' | i\
The oral language code itself therefore, despitefits
. temporal and sequential nature, does not appear to provide
the oral deaf children with motor ability equal to. that of
the hearing children._ The T. C language code as well does
not ‘appear . related to SUperior motor ability. ‘,Does the
deprivation of sound .itself Vtherefore :lead to. less

e
W
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experience with rhythm? Perhaps Myklebust (1968) was correct. o
when he. suggested that simply being deaf - led to . an:v.ﬂ
"alteration in the neurology by which' the child learned" (g.i -
” 16)? Tﬂis returns to the question af processing abilities

J

<+ .
and deprivation of sound discussed earlier., .‘,' B ', v

ie %

g/“The‘ similar areas of inferiority found between the
Oral and the T C. deaf children lead alterhatively to a
consideratbd) over and above the questions of superioritiesf
of =linguistic.-codes;;~;That,is in. considering for ‘these .
children, ‘;ﬂat ﬁtheir actual. level of abil» _s‘ with

’ whiehever language code they are using.‘In other words, the
.) . 'y
3bnsideration that deaf children, whether T.C. or. Oral, justf T

'do not have the same levels of language 'as the hearing
;children. Myklebust (1964) and‘Long (1932) in fact suggested}t
that, deaf childrenywere infertor‘in"motor' ability because e

*fthey functioned two years\behind the hearing linguistically~ |
and - maturationally.' As - this study found no significant‘

' differences at any‘of the ages between the» three subject

i groups, .a ,maturational delay cannot be claimed. But this

still leaves the. possibility of 4 linguistic delay. In this

. N S

study, the small number of subjects showed no individual age ,
>

-'differences, but the actual language levels between the:‘;

:three subject groups .were not tested. : If difﬁerences.i ?'

favoring the hearing were found it might mean that the deaf fl

jchildren ‘as a group were unable to code the actions foraxks,

‘motor Lmbvementsas efficiently as the hearing children, aﬂd?is&g

.

o
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thus tﬁﬁy were slower at executing the motor tasks,ceq‘.led.
N G ‘The results of this study - -then do not really answer .

¥

“\the question of which of the “two langusge codes is superior

| for‘ developing motor ability.‘ In contrast, they point ‘o
questions of the 'superiority of the language . levels‘
themselves between the three subject groups. In this way the

’ codingf'aid of language to memory suggested by the research
provides a valqable answer to the areas of inferior ~ability

shown by the deaf vhildren. It could be argued that the two

L]

' deaf groups were linguistically similar to each other since
they were inferior to the hear129 in similar . tasks. The

signed and oral codes therefore pro vided equal information.'

14

But the results of this study unfortunately cannot answer
how ' much language ability does influence : performance on”

motor tasks. Before thislpan gL answered it is . necéssary

‘to include subjects ‘with &both high "and low levels of
language within each subject\g;:up. fn»this way the. real
1

value of language to motor plamning and execution (whether

T.C. or Oral) can then be fully claimed or disclaimed

»

. 5. Horizontal and vertical thread processing

The qumanguage ability itself . influencing

f motor proficiency,: leads this author to a contention that ‘an'
cémbination of factors affect the motor abiiity of the deaf\

child. R

Firstly, ‘it is obvious that the etiology‘ of a

hearing impairment may . incorporate damage to’ the vestibular

L4
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uregions, and thus‘the balance “of deai children is affected.
But if experience and linguistic elements are considered

!bgether, it‘és more likely that the theory of horizontal

and , vertical thread processijzo' dgscribed ‘qy Wall .
LY )~A - — '
McClemants,_ Bouffard and Findlay« 1984) provides an answer

.y

- In® most of the subtests bni.H i; motor tests,

except those speoificaliy for balance, speéd'was an elff‘f& iy
The deaf °child 8 iAEeriority thus seems related to theirﬁ"'.
speed of taskuexecution. It was suggested that through the
_generally controlled env\?bnments where the deaf children
spend their younger years, ere was a lack of exposure tok
freedom-, of play and'theref:SétpraCtice with motor tashs.;'
: According to the theory of Wall, McClements,‘ Bouffard and
Findlay W(1984), this means .that these deaf ‘children
consequently.‘have"fewer,'agilities tranferred into the
horizontal ° -(or automatic) thread modalities. Whenh
»approa;hing .new tasks or novel situations therefore, they
must rely on the vertical threads 'of‘l more  verbal
“(linguistic) cognitive control. This- slows_ down their_
responding time. | hs< Wwall, 4'et"al.5 id; "the ~use of.ﬁ
’deliberate attentional control is partitharly detrimental
when rapid‘skilled actions are required" (p. 7. ' -

: mhis is where the consideration of language ability
comes in” because thegdeaf.child’s_ general ability with fgg

language now playsva‘further part ﬂh.slowing him/her down. -

¥
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'By. having to use the vertical threads to process for action,
it means that cognitive control is needed. To Wall,
/McCIements, Bouffard. and. I-"indlay (1984), this is defined as
meaning 'linguistic’ control. If then,_as_diseussed earlier
" (see p. 53), the contention_is acoepted that language actsu
. as\.a ﬁediator 'and"propito the memory for planning new
motoric: actions, a return is.made to the question of wha‘her"
ch\ldren with profoundly impaired hearing (be they oral or
total communicators), have equivalent linguistic 1evels to
: their chrondlogical aged hearing peers. If they do not,
then ‘even if both the hearing and the deaf children are
using vertical thread processing to execute novel motor
tasks, the deaf children will always be slower at processing
for the _actions required. Therefore they will also be
slower at executing them. Both lack of experience and that
-of linguistic efficiency have tgus played a part in the
inferior motor abilty shown by the deaf*children. The lack

~of experience prevents horizontal thread functioning, and

" the linguistic inefficiency prevents equivalent vertical
_ P

thread-functioning. » |
With the theory of'Wa11; Mcélenents, Bouffard and
Findlay (1984); since it“is not hnown in this studv whether
the deaf children did have inferior language levels to their
hearing peers, it is further Worthwhile noting that vertical"
thread reliance does not mean an inability to perform. It .

: night‘ be therefore, that lack™ of.'experience plays, a

R
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qreater part in the motor inferfbrities that were 'found;

~ For »ewample, a.most.recent study.on motor ability and the

wdeaf g& Cratty, Cratty and édrnell (1986), "found no
signiticant differences between hearing and T.C. deaf
children in tasks requiring understandi \a d planning (but
not ‘execution) of motoric tasks. Ae th ‘deaf children 1in
thed study used sign language these authors contended that
sign language,‘ by its. manual nature, ‘either ‘adequately
prepared the deaf children to execﬁte motor sequence tasks,‘ﬂ
or that it 1ed to no deficit in internal speech -- in other
words, no deficit in language needed to plan for actions.
Unfortunately Cratty, et al. did not have_an oral deaf group
to back up these‘sign advantages, but the etudy does seem to 4
indicate’ that .deaf;children, per se, are not inferior Fin
their dnderstanding or planning of motoric tasks. ;They are °

X

inferior only in the execution of them. -

The differences between the deaf and hearing~

: children‘ thus basically appear in the performance of motor
tasks. And this relates to the amount of practice and’
experience they have‘had, not so muCh to their 1levels of
language ability;f Cratty, Cratty and~Cornell'e (1986) study
'was also not speed -orientated. Inferiorities -in the
execution of timed notor tasks can therefore be due merely
to ‘thev lack of Qractice to perfect them and not in the
understanding or capacity of planning how to do them.' a1l

of the deaf children in this study performed all of the

-~
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. tesks ‘and did eo"withllnjoyment: But beceusef'they~ were’

. noted to attend careful y to directions before beginninq (4n
contrast to the hearing children who would often indicate
.knowledge of a task and eagerness to begin before the
directions were finished), it could be an- indication thet'
deaf children just do not have as many ho}izontal threeds' .
.available from ‘which ‘to quickly trensfer experience of
similar abilities needed in novel situations. Thus the¢ do”
Chave the language to understand and code for the motoric
tasks.' but their lack of experience with the actual -
execution of the actions’slows their performance of them .
down. . o ;

It would appear then‘that the theory of horizontal
and vertical thread'processing can'supercede the questions
surrounding language ‘ability and the' deaf - child. The;

questions/ of the superiority.of'the signed versus’the oral
language . codes are further answered in this way. Once
knowledge of certain actions has become well learned, it 1is
'transferredéfhto the horizontal (automatic) thread modality.
Then the blueprints or rules for the actions are readily
- stored and do not require cognitive '(or linguistic)
mediation. It will not matter therefore in which icode"
these blueprints are, nor will it mean that they are less
efficient prints if they lack the temporal information that -

~ comes from normal audition. The - similar areas of

inferiority found between the two deaf groups indicate that
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it is' more,abpropriata‘to say that. thc overall ;languageé K
iaveld of deaf child:en -- "ba they .inw’éral or tctai““
communication ccdes’-; aré'thc c:ucial,factors fcr'opeiatidg,‘
{in the vartical thread mddalitx "Ard sinceucperation in the
‘horizontal thrgad modality then appears to supercede the
need for linguistic mediation, if deaf children can receive
optimum exposure to practice with motoric tasks (so ensuring

horizontal thread functioning),‘their inferioritics in motor

task executions may be eliminated.
o "



Conclusion . - =~
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To COnclude, there are many theories that can

attempt to explain why deaf children.are inferior to their.

hearing peers in some aspects of their motor ability, Thi's
study has :hown thatA while the etioloqy of a hearing
impairment must be considered ' speed’ seems to be the major
factor underlying this inferiority. Further, since how gagt
a person can -do a task is directly relatedl!to .his/her
‘knowledge and experiedce yitﬁ'It, this speed factor is
related to thg amount of‘expgrience deaf children have had
in their envirofments to freely interact and develop motoric
skills, and to the level of their language ability to code
éhe;; skills in memory.

" Today we have separate 'olympics' for the deaf,
This may'be a sociological'factor stemming from inferiority
in ability of the deafsbeing,taken for_granted. Maybe in
balance this is necessary.. But‘even,here; more expeg}ence
and practice with this task might lead to an improvement
‘The oldest age groups in this study were noted to improve in
balance too. In balance .then, and in the other areas, the
key would seem to be to try to make the deaf children have
as many horizontal threads for motor functioning as ’are
,possible. Once actions have then. become automatic,
v cognitive coQtrol is no;longer needed, and questions of
superiority of language codes, or langgage bility 1itself,

can become immaterial ‘to motor functioning. . .

v



The automatizing of motor knowledge is only achievedr

'”through A’;practiceg, and wfaer experience “ increasing'

.familiarity; ‘VThis' element of experience and ”familiarity'

;'becomes fundamental since ‘this study found a significant

,”increase in ability across all the subject groups. 'The,f

F;older the child, the more time he has had for practice, ”and‘=

'fthe wider his experience therefore at more physically '

~demanding activities.’

. A conclusion must therefore be drawn to the ’reasons

for‘the initiation of this study.' That is,vthatrnot ~enough ﬂ; h

;attention is being given»-to the phy51cal educational

T #

l-curriculum .of the deaf child Since 'research continually_c_‘

-finds< deaf children to be Inferlor in many - of their motor‘,

-

-fcontention of th s author that WhllSt resulting partly fromi

'abilties througz their speed of task execution, 1t ~is thej’

;the‘; etiology of the hearing impairmen}f\tzzél{, thlS]«
e

~,inferiority results from a comparative lack in amount of

. N
'Eexperience ich 1s available to the normally hearing child

q

_’This can only be rectiﬁied by increaSing the amount of time_‘_ff“

AY

~)a deaf child spends in physical a%IiVLtleS.‘¢;
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‘,/" This .study>’was~initiated from,afconcern with' the
motor ability of deaf ‘children. . Concern was that ‘an
x _

inferior ability might be associated with later problems in

—

hthe cognitive, academic, social, and emotional areas of‘

T

their development

™

: It was hypothesized that, using two different motorf

|

v’between two groups of deaf: children (T. C.‘ and Oral)

their hearing peers, but that there would be equal ability

S~

13test= batteries,. an inferiority of ability would be found ;-

: \\\

between ‘the two groups of deaf children themselves.‘, : ‘,» / f
| : Resultg showed that the deaf children ‘ ~were indeed';' N
‘a{inferior to their hearing peers in performing motor tasks | ;
\that required balance or speed of task execution. There/was
‘;also a difference between the deaf groups themselves | thef
'«areajof response speed.. Here, deaf children who us d total R
’.communication wereosuperior to those who were ora‘. .,/{

L3

atus would

It was Suggested that parental hearing s
./7Insufficient'

positively influence motor ’ development.

.numbers prevented this from being analysed It vwas also‘:
-7 R

-suggesJed that the presenqe of dYSpraxia and having a ”low
wfsucce581ve rhythmic memory would negatively inffhence motor
.*Gability.; There appeared to be no significant relaﬁioﬁships7f

between dyspraxia and low motor ability, er low,rrhythmic

o

'“—memory and low motor ability... : Mafu_j*i' :
| ' Various reasons have been discussed as to why' the

.."* . . . C o
. / : . .

U e
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inferiorit‘es found between the deaf and hearing childrén

193

might be so.“ The conclhsion is that the etioiogy of a}

hearing impairment, along with a. restricted and often oVer-_J

protected childhood environmentuwith a heavy educational

emphasis solely on speecha audition »andm language R

5deVelopment, slows down the opportunityxfor a deaf child to

automatize his knowledge of 3ctions. Time must therefore ‘be.

Y * 3

found within the deaf child's educational curriculum, :for,"

him/her to develop to. fullest POtential,?“i

physical

abilities«along with the cognitivevand lipghx
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. L 'LIMITATIONS
_ e following limitations oFf  this study are
recognized:v - L |

\

1. Availability of Subjects

Although ‘the initial informal enquiries ‘indicated
\ belief £§ scHools that.adequate numbers were available to.
undertake this study, in reality very few deaf students were -
found within the age groups chosen and according to thev
selection criteria of profoundly deaf unknown or familial

0, p. 195). Surprise at

etiology, and low average or abov 'IQ with no - other known
learning disabilities (see Table Z

f the - 1ow-f numbers was continually bexpressed by - many

Aeducators.j‘ Thus higher numbers of deaf subjects could not
beflobtained, : This restricts the g eralization of this

?; Testing Permission B

.. It was found that. many school administrators, and
hmost particularly parents, were extremely concerned with the
-area oﬁ research in deaf education, When open communication

-wasﬁ offered by this’researcher, much concern was - found to

centre _around perceived lack of support and help’ by h

1This ~*’should signal caution - to. ~educational
administrators against;eagerness to adopt curricula made in -

" the normal. hearing schools, since close attention to. the

real profile of 'the young deaf student in school tOday is
--Obviously necessary. : :



TABLE 20

Example of Subject Selection under
_Etiology within Qne School

‘o , (N = 21 profoundly deaf 8-11 years old) .

EXCLUDED CHARACTERISTICS

ACCEPTED'CHARACTERISTICS

195"

ysicai‘Diéabilitf' . 1 Hé:edifafy '.‘ - ._4'

Rubella * . SR 3 Unknown Etioloéy; 3
Meningitis = 1 .

" visually Impéired; T4 o

.Sevérg Visdal- | . | f\gu
Perceptual‘Problgms | - 1 : 4;ﬂ
'Ce;ebral Palsy ' ° .2 :

: SevérelLanguége : _
Problems A ' 1
Dull Normal AR

" TOTAL gkéLUDﬁb 14 . TOTAL SELECTED - 7



government and uniVersity‘bodies in the social-emotiqnal
areas. Some informal COnnselling sessions vwere found.

necessary before permission to ‘use‘ suhaects -could' be

obtained This again restricted numbers through lack of”

' willingness ~ to participate. It appears ‘that socfwl-

: emotional or psychological testing is felt needed by parents

rather_ than motoric assessment,‘ and testing . regarding.

linguistic*modality.felt‘ needed by educators. Six potential

. subjects were therefore excluded due\toipareﬁtal refusal of -

participation, and'three’schools for the deaf also refusfd |
~ ' * ‘i o .

'participation of their pupils.

Co— -

AN

© Within most//phools, testing itself was only allowed
out of academic school hours, that is, durin| rac 3884 lunch‘

or after school Since the tester was restricted tg) school'

_timetabling and - testing .was’ therefore accomplished at

-

 different . times, there may be some guestion as to t? time

. ‘ N ‘ 7 .
of day affecting ¥unctioning level.

3. ‘Selection of onp'III°"'0ral'--'

9

‘When con-acting educational programs for the deaf -
which defined emselves as offering the - oral’ sYSten'.of}‘

communication for » their'students;”it was .noted - that the;

'.'students in Novth America had also been exposed informallyl

to signed E glish and/or American Sign Language _and‘

'fingerspelling,. ‘Thus they frequently used - signs among

themselves ‘a.d/or as‘.cues~for.their,-speech.  The Dutch .

children alternatively 'had_had“nopexposuﬁééto ‘any . formal



B
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o T
“signed - linguistic sysfem. The scores-of ‘the sfudents ih
Group III (Oral) were therefore‘ recorded separately by
. ‘cOuntry as well as being taken as-a total (see Appendix II1,
Table 3a, b, & c). Future studies couldwanalyzevthese,scores Ty
“to see,df‘heing purely"oral' made. any differences;g'It. was
felt necessary to include the North American children under
the title of oral' since this®» is the educational |
'dffinition of their system of‘_schooling,\ ‘and thus no .
distinctions were,made between‘the oral subjectr.groups in
this analysis. Financial and otherv constraints preventedf
rlarger numhers.of oralvDutch children being\%;cluded, |

v

4. -Selection under‘degree'gg hearingAloss

| It is important‘to note that the pure tone audiogram-'
" 1s not a defihitive measure of deafness, and that due to the'.
recent avaii&bility of better hearing aids, - profound
deafness is sometimbh~referred to as being over 95 dB (van ;
Uden, 1984). It tp also important to note that ‘the lower.
audiological frequency range of 125 and 250 dB is  valuable
for vibro-tactile information on movement control. . Children .
with losses greater than 60 dB at these frequencies~ should
therefore have been excluded However, information ‘on other
' measures of the=integrity of the auditory system such as'~
auditory short term memory, or tone discrimination, proved
‘difficult to obtain from the audiological departments of
schools. Also,‘the ayailable nimber of %gg; children. with
‘losses,ofnbyer 90 dB seVerity in NorthlAmerica, was already'

’



. severely limited. Most of the perSonnel contacted in the
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selection of oral’ students with a greater than 90 dB+ loss»

did initially expect to have many of such children in their

-

programs. On closer analysis however, it may Bg? that most

profoundlx deaf children in North America are being educated ‘

using the systen/cf Total Communication.‘

_ As it was felt that restraints on numbers were thus
AF'S

already high, the pure-tone audiological evaluation alone of

a profound hearing loss at 90 dB+ calculated at the three

speech frequeLcies, was taken as-acceptable;

5. Selection under etiology of impairment

—

‘Information on the etiologicalrpzofiles of 'students
W .

falling under the criterion of being profoundly -deaf was

made available by only two. schools. Thus a detailed account

could not be made regarding the true etiological profiles of

profoundly deaf students and again, reliance on selection by -

)

different school personnel was necessary. Table 21, p. 194,:

gives ‘an example of the selection »categories' under ‘this
. ’ ) . . . - : (‘:’ . )
criteria. ‘Correct 'unknown' and ‘'genetic' profiles can

therefore only'be assumed.

6. uSelection\on the basis of intelligence=

It wds initially hoped that = each subject would

: undergo a’ further evaluation of intelligence levels for this
study by the use of a known test such as the Raven's

, Progressive Matrices (1978 Standardization). Most schools
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-::::verijwere of the opinion that this was not_‘necessary ‘
| since " ‘school records already con ained iﬁtelligence »
quotients from within the last two years. Some schools in’
North America also preferred that no definitive number IQ be
quoted on each subject at selection. L ;

It was further noted that ~ until.  recently,
intelligence tests ‘used with deaf children have had no " deaf
norms. ‘Such tests that do now exist are still not widely
used and schools may therefore useddifferent IQ tests on
different students. Thus for this study it was accepted
that‘the IQ range would be between 85-136. “ |

*
T

7. Linguistic Qroficiency :‘ w
' It is an important consideration "that linguistic’

. £luency may\influence the speed.of efficient motor»planning.
To see if this was really so, it uould'have been necessary
to include deaf and hearing children with both high and low
\ levels of languages within each of the three groups being
studied. : However, as this would have required an in~depth
analysis of language ability and there was concern with
amount of testing (see ,Limitations, p. 191), it was
pronosed to ignore this variable for this study. Future
research could include linguistic proficiency as an "

independent variable in: a study of motor ability.

181 'Individualvdifferences e S v,

a) Many of ' the hearing children were noted to be

S
o




. matchsticks, or 1acing).

]
A

involved in specifib sport activities such as ice-hockey o®

1

skiing. Both these activities allow high e.perience with

to better motor ability for these subjects.¢ Q

- speed of respOnse and lateral movements. Thig may ‘have 1led )

b) 1In observation, there vas some" J-ication that R

o

longer fingernails may have aided in a few oﬁf%te Wiegerhma-

in all three subject groups and thusAit was deiﬁfgd not to -

select\on this criterion.

c) The children were asked whether they‘ preferred to

keep their shoes on or off. It was decided to give a'choice

as the best results were being sought. »

.‘;,
v

the . clapping /and“the tapping of the Rhythm Test"musts be

questioned. There is also the consideration that tiring or

boredom at continual repeating of patterns, especially oral,
may have influenced true results of suecessive ability. . In-

Sint—Michielsgestel for example,.there are suggestions to-

9. Although”equalefor alllsubjects, the equivalence of

Lreplace thé oral part of the Rhythm Test with the Kauffman :

.

on a few of the test items means that sta€istical

Hand . Movement Test. This may be better for successive

memory as a physical tactile aid is given.

10. Homogeneitz of variance . E;z -
_ Wide variation in variance Qf the different groups

——

Ty



1ntarpretation of the data -must be cadﬁious (sae Taby
and 8, pp. 139 and 143)., Had the variance within ‘these
~subteéts proved more h:;ogeneou', generalization to l§rge
populationh could be madeywith.more éertaihty. Within tpis
sample . therefore, thé indication is  that contidéht

generalizaﬁion can be. made only in the areas of 'motof

ability whefe the variances‘abpqar more homogeneous.

L]
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IMPLICATIONS FOR FUTURE RESBARCH

The foLlpuing implications for future research are

made from the results and limitations of this study:

1.

A replication' of the study with largat ‘subject grsups

would enable generalization of findings‘to be‘msde with

greater confidence. ‘

The presence of the factors, of dyspraxia, low ability

with rhythmic successive memory tasks, audp paiental
‘ * O

‘hearing status (with equal numbers of deaf and hearing

parents) could be included as indeuendent variables. 1In,
this way, more information could be gained as to sthe

possible impact‘ of these factors as ¢ontributing to a

’

'potentiﬁd delay in motor developmernit. .

The _inclusion of high and low language levels within the

" .

three subject groups would enable closer anaiysis'of the .

hypothesfs that efficiency of motor ability improves with

linguistic coding strategies.

‘A replication of this- study with hard-of- hearing ‘subjects

and hearing subjects would enable closer analysis of the
effect of deprivaEion of sound on motor ability.

A longitudinal study from iufaé?y to adulthood examining
the motor development qf hearing,- hard-of-hearing 'and
deaf shildren would provide further supportive evidence
for questions of maturational delay due to ;iﬁpairsd

hearing. .



 GLOSSARY OF TERMS (Alphabetically) °

"Deaf" and "hearing-impaired": See page 9.

"Dyspraxia": a low level of skill in making intransitive
movements. ‘ '

"Extra-pyramidal tr%gt": a motor system that originates
in the cerebral cortex, the synapses in the basal ganglis,
and the midybrain and neighbouring regions, and that ends
on the motor neurons of the spinal cord. It controls
postural mechanisms and gross movements.

"Horizontal threads" or " orizohga thread processing":
overlearnga motoric tasks that do not require conscious
thought or verbal cueing for control in production or

initiation.

'"Inter sen;w_x transfer": the same as "intermodal
integration”. Both these terms refer to the receiving
and understanding of information from one sense, and the
coordinating of it with the information from another in

order to make the best response in an action.

"Intra-sensory transfer": the receiving and“underétandihg
of information from one sense only to result in an action.-

"Manual communication" is used as meaning a system of
communication that is based on a formal code of manual signs
and manual fingerspegled systems. ‘

»"Oral communication mode: a communication system ggat
includes the reception and production of a spoken und
‘system through~”speech reading, audition, and speech.

"Otitis-media" 'is used asymeaning an infection of the
middle ear that 1mpedes the vibrations of the osscular
chain. . :

j"Prelihgual deafness": the onset of a hearing impairment
‘before the production of language. :

" "Profound deafness": a degree of hearing loss over 90 .
decibels, calculated over the three - speech frequencies (500Q;

- 2,000; 4, 000 Hz) in the better ear.

"Pyramidal tract". a system of neugens originating in .
the motor area and other regions of the cortex, and ending#
on motor neurons of the spinal cord. It controls the
production of skilled and discrete movements. -

-~ . +
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"Schema": basic units of intellectual growth defined as .
patterns of thinking and behavior that grow increasingly
abstract and complex with age and experience. They are
constantly being changed and modified through experience
(i.e., through assimilation and accommodation).

“potal communication mode": a communication syStem that-
includes the reception and production of a spoken sound
system through speech reading, audition, and speech, as
well as the reception and production of a formal system of .
signs and fingerspelling. ‘ ) :

"vertical threads" or "vertical thread processing'": motor
tasks that require consc‘ious thought and verbal cues for
_their initiation amd control in production.

. .
A \ : e
i .
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"A.

Content = -

follows:

APPENDIX I . o

instruments USed

14

The Motor Tests
i Title: "Test for General Movement Coordinatidn:_ A
Y —.—-1) . -

.P8ycho-m0tor‘Battery" (Wiegersma & Reysoo, 1982).

N
N\

The areas of motor ability that were tested weresas

[

Part A.’ Visual Motor Coordination

i. Poles and Rings: child must place 4 rows of 6 rings

on .three poles on a board. ;Both.hands are
individually tested and speed in timed. A composite

score is taken.

]

ii. Lacing Board:; child must pass 2 laces through a

‘ \perforated board, one row'atva‘time, as fast as

possible.
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iii. Aiming: child must follow a dotted pathway across a

picture hitting only the dots. Speed is ‘timed.

et

iv. 'Beads'and‘Matchstieks: matchaticks and small square

beads are,placed in rows at either‘side=of a box,
Child must simultaneously pick up a bead in oﬂe
b hand, a matchstick in the other, and place both in.

the box. Speed is timed

Y

Part B. General Dynamic . Coordination

v, 'Balance. raiIWalklng forwards and backwards (beams
of 6 cms, 4 cms,,and 2 cms width; 250 cms length).
vi. Standihg Broad Jump: fﬁpmla'line on the floor,

Y 4

rward as poseible."Take'

child must juhp as far

off and land position musd withtboth feet.

vii.  Jumping laterally over~§‘ﬁine:—;childwmust Jjump.with
feet together overla lateral line on the floor as

ﬂfast as possible in 20 seconds.

viii. Moving with Platforms. standing on one . (light)

"5 e N B ' .t . ‘r .



. . -
direction, steps onto it, takes.the former platform,
and proceeds in same way trying to cover the most
distance in 20 seconds. »

ix. Sit—Ups: lying on thé.floor with knees at a ninety-
.degree'angle‘and hands.behind the head, the child

platforgn the child places another in the'desired

228

P

must sit up and lie down as many times as possible"

in 20’seconds.'

»buchild must jump over a rope of varying heights. No
run-up is allowed.

All items were deVised by Wiegersma and Reysoo (1982).

PnrposeV// R

/

purposes only. It is not diagnostic. As such, its aim is t

The authors state that this test is for screening

focus attention on areas of motor-ability needing.possible“
'further diagnostic attention. Since speed is an element of

motor movement, this test measures speed of movement with itsv

'\
accuracy. \For optimum efficiency, the child .of normal

abiility with balance these two elements.
" A,p' _ o
Validitx \
| The English version of this test is presently being

published by Swetz -4nd, Zeitlinger, Lisse, and is being

copyrighted It has been standardized on both deaf and.'

hearing populations and there are individual and group norms

-~

i

p 38 Standing High—Jump° taking off from 2 feet, the °
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on 511 items for qormal 'hearing, deaf, hearing-impaired,
speéch‘ an& lanéuage»delayed, and educably mentally retarded
children 6 to 12 years‘of age. Norms were further calculated
from vari;us .countrips in Europe, Asia and the U.S.A.. As
such, it forms the firstltest of motor ability standardized
on a deaf population. Ail.items have been factor analysed.

validity - and reliability can be further assessed’ once this

test has been published andﬁmade for general circulation *and

use.
ii. Title: The Bruininks-Oseretsky Test of Motor
Proficiency: Short'Form (Bruininks, 1978).
Content | ' ;
The areas of motor abilityvthat were tested were as
follows: |
Subtests:

1. Running Speed and Agility: child must ‘'run,

pick up a block and return to start as'fast as

_~ possible.

t.

2. & 3. Balance: child must stand for 10 seconds ~on
preferred leg on a balance beam. Child must
then walk heel-to-toe for 6‘§teps along the

beam. . >

4. & 5. Bilateral Coordination: child must tap feet
alternatively while making circles with

fingers. Child’ must alsg jump‘up and clap

L
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hands as many times as can before landing.
6. . Strength: child mdst do a standing broad‘juhp

as far as possible. /. .

7. & 8. Upper Limb Coqrdinatiéh:(’ﬁchild mﬁgt catch a

| _Eosséd bal;'ﬁith both hanééu. Child must throw
a ball at altargétxwi;h'preferred hand.

9. ‘Resgonse Speed: child must stop a falling

stick with p:eferfed hand.

10., 11. Viseal-Motor Control: .child must draw a line
12 through a stréight path with preferred hand.
Child must copy a circle with preferred hand.
child must 'copyv overlapprﬁg' éencils‘ with

. N preferred hand. o | |

13. & 14. Upper-Limb Speed and Dexterity: child must

- sort  shape cards with preferred hand as fast
as he can. Child tust make dots in as many

circles as he can with preferred hand.

' Purpose . ‘
- . The 'Bruininks—OSEretSRy was developed in 1972 from
the 1946, Oseretsky Test of Motor Proficiency. The . 1972
version is stated to "reflect impo;tant advances in content,
structure ané technical qualities"',(Bruininks-cseretsky, p;’
11) and is ° used to assess the motor skills of individual
students aged 4 1/2 to.14_;/2 years. Normative data are
‘available from'Norﬁh American children, and standard écores,

percentile ranks and staninés are given for each age grouﬁ.
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Age equivalents are provided for each subtest.
The short-form of this test was developed in response
to the need to easily assess general motor proficiency in

children(ﬂithout detailed analysis., It therefore again forms

R A %

3

a screening role rather than diagnostic. Although: not

standardized on deaf populations, it has proved 'especially

successful with deaf children (see Brunt and Broadhead, 1983)

in defining areas of remediation and Bruininks has asked that
. . g
all researchers using the test with deaf populations advise

him of the results. It requires little verbal comprehension

{ " .

or memory from subjects.:

L

validity

1§Ebrding to Bruininks (1979), the validity of the
- Bruininks®Oseretsky Test is based on.its ability to assess

the construct of motor development or proficiency. It has

been significantly compared to six other - tests of motor

ability and the items agreed upon by other motor researchers
surveyed for opinion. all subtest items have been factor
analyzed. | Results of<these\in statistical properties are
available in the test manual. The Bruininks—Oseretsky has
satisfactory inter—rater consistency even when raters have no
formal training in scoring the é‘hg-scores ‘increase with

_chronological age, and two subtests appear under most labels.

, Reliabilitx : : -

- The ° test-retest scores of Bruininks-Oseretsky have
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been found to have a low standard error of measurement, and

the correlation tables'in.the Factor Analysis showed" good

correlations between‘the~test items.

Since the Bruininks-Oseretsky teét has  been
,successfully used and developgd in North America, and has
been satisfactorily used with deaf children, it was felt:
yalqule to include it in this study, along withéthe test of
"General Movement Coordinatiod” (Wiegersma and Reysoo, 1982),.
The 'Wiege;sma-Reysoo test, although European in origin, -waé
loped specifically Eor deaf children.

to be elimindted by using both'tests

used because it was

A cultural bias wa
and a factor anlays ould also be run on both for greater

consistency of results.

‘Subject Select;on ' ——

The 'followihg variables were use& in selecting Fhe
'subjects _ to try to control for possible &iternativé
.integpretatién of stults. : N
a) Age N _ -

All students inclﬁded in the study were 8.0 to .11.6>‘
. yeags of age' (see Table 3, p. 127). An attempt-was m;de to
select 'equai numbers of all.three ages for each -groﬁp, "but
Ehis .was not possible .in Groups qu\ and Three . due to
Arestraints ariging from the other selection criteria.
Children youngef’thén eight fears were éxcluded since . they

(- &

may not yet ﬁ;ve sufficient competence in ﬂmqtor skill to
. £ ‘

4
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7perform some'bf the items on. the test. Children above’ eleven

' 'years of age were excluded since.

~'i.f during puberty, differential degﬁlopment rates anp'

| vary and the major psychological changes can affect
motor performance&dlfferentially- L , : |

;/.yz. during. puberty, different developmental rates fcan o

‘l7 l_ become: increasingly sgnsitive to égcial pressurea.

| .For'.example, hearing—aids may be removed so that

? B 'easier“ identifidation~ is made with the peer group
“who are normally hearing.

» X
bi\,Ser ’ . ‘ .
‘ Selection attempted to include equal numbers of boys

ﬁﬁfand girls balanced between the three groups. «Again this was
3 not possible for Groups Two and Three due_ to the Llimited h

'numbers of students available (see Table 3, Pe. 127)

. . . E ‘ . . K
. .

c)' Degree of Hearing Loss

w

Selection included only prelingually profoundly deaf

children in Groups Two and Three. ' Pure tone audiological

hearing loss was over 90 dB (I S. 0. standards) calculated in :3

the better ear at the Speech frequencies 6@00, 1 000,- andsffl
2,000 Hz). The deafest child had a loss over 120°dB. 9'-, With
i‘ylosses of: this severity, the student is unable to hear ‘his.

own. voice without amplification. Using this | criterion

e K-
o therefore ensured that both Groups WO, gﬁﬁ Three relied

’equally on amplified sound to input any oral uanguage.f’

o



a) Etiology of Impairment

Since .the purpose of the study was to investigate

motor - ability ~and its relationship to the depriVatio

asound and communication modality, selection excluded childrenw v

) Wlth hearing loss*resulting from certain etiological factors,

specifically those resulting from disease, trauma,v and/or o

ototoxic‘drugs (sde’ Table.zo,_ p. 195). Suchfetiologies are

'iknown “to  have potential | neurological 'side—effects;f

¢

bAdditional exclusion was made of any students with exogenouS"

Jcauses' of deafness which could have other .neurological or

;physical «ramifications.f A physical checklist (see .Appendix

; VIb) was used to helpeidentify under this criterion. - Unknown

'V_thef field of hearing impairment that most | unknown

‘”eQiologies are of familial origin (see Moores, i1978, Chp.

Such»conditions as Ushers Syndrome, for -example,;
‘e’ ’known tg cause,'diffuse, or additional ”neurological,

L , p . v
/_;,..,v;‘ '_ . : ” R v

Age of Diagnosis'

An attempt was made to select subjects for Groups Two;‘“

etiologies were incguded as there is a general consensus in

A However: certain specific genetic conditionS' were |

and . Three ~with similar ages of diagnosis of hearing‘f

impairment, Whilst it is acknowledged/that overall behavior,"'

Tsee Veeger, 1983 for a list of specific genetici

Apsyndomes know to cause other imeairments to. deafne%s

A
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N

A

;‘ SR occupation on dwelling env1ronment..

L

~inc1uding speech, is better in children that become deaf at

: 18 months (van Uden, 1984;- . sSee also .Ross, 1982 for

explanation of deprivation in the first 3 years of life by aA"
"small ‘hearing loss or chronic otitis media), the age limit of

up to 24 months for diagnosis was used in this study. This

_ was due again to the 1imited numbers of students who met the

other selection< criteria.. The actual age ‘of 18 monthsf is .
Ly ) SRR

. anyway'vlan ahitrarykicgt-off point on a developmental

continuum. -
‘ -

f) ‘Parental Socio—economic Status l

3

7@ ; hildren from lower ‘socio-economic backgrounds were

excluded from this study. Children from-such backgrounds do

vnot always achieve their full developmental potential due to

plimitaéion ‘of opportunity for .experience, ;deprivation.‘ofl

-

stimulation, or. - because of the failure “to tlencouraéév
independent explorationxtpf different;enVironments ’(Wardle,
1978) Under these conditions 1% becoﬁts hard - to isolate¥
deafness ~as a #possible cause of apparent motoric delay.
Exclusion was therefore made of children from restricted

environments such as highrise or baszment appartments with no |

play area néar their homﬁg or from families with parents _in o

(;!s’v

‘:-SM§ ocdﬁpations. Status of physical environment was'
¢ an §

recordd&’ by a- chscklist (see Appendix Ib) that based statuslb

.
R SR
2 : . ‘ _ o “;"2

° - P - ,. - -~ L
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q) Intelligence

9
R

Selection was made from children ofh' "normal

‘lintelligence- as redorded in school records. Selection by

intelligence fwas‘necessary sihce low levels of intelligence

© may’ have an inherent relationship to slowness in motoric'

processing, \and mag;affect speed of strategy adaptation for
3

~motoric tasksx? Al
Ot

iNelson, 1981- Jensen} 1979).1> It may also‘have etiologies a
independent of deafness (for ‘example- “"Downs Syndrome ,‘

h',Frith and Frith,_ 1974), In such situations, it becomes:t'

difficult ‘again to isolate deafness as a possible cause of

e

“'f,_an,;. 1964; Welford, 1977 in Wicks—-

/motoric problems. ' A broad criteria of IQ: scores betweemﬁasp’

“to 136 was thus given to schools to select subjects for th
;group&. | |

*

‘ h) Pre School Experience'
. 3

o

'vopportunity for motor experience,' as well as the opportunity

for deaf children to 'facilitate languageczldevelopment.
Selection was therefore made irom only students who had “had

some kind ‘of pre school e;perience. ' Pre school experiencel

was defined as:

ia)- students who had attended a pre-school for. the deaf'

on a regular basis, or who had received regular home

: instruction by a qualified teacher of the hearing°

impaired, or'

- b) students who had attended . govern

It could be that attending pre- school includes the_ -

. sponsored'?z



-
kindergarten 6r daygpare centres {so Vensuring the °

L

pfesence of_trained'educational persbnnel).l
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B. Chébklists
| Hearing-Impaired Program

'2) ENVIRONMENTAL CHECKLIST : .(please and/or fill in
: ‘ answers) ‘ o

The following information is necessary so that the every- -

' day environment of a child may be assessed. This will .
help us ‘in understanding motoric development. However, if .
there are any of the questions that you would particularly
not wish to answer, please leave them, 'but indicate your
reasons 1if possible. . - R

. Thank you.

' MOTHER - FATHER _____ . DATE

1. What,is youruprofession?‘ .

L

2. Wheré do you work?
N
. \ . B
3. Are'y;u a single parent? '

YES

NO

-

4. In which of the following.do you‘live now?

APARTMENT | . o

.OWN HOUSE

SHARED ﬂOUSE (eg., parent's house, basement apartment,

étc. e _
5.. In w@ichtdf the following did you previously live?

APARTMENT

OWN HOUSE

SHARED HOUSE
& . .




T

;6§ Is there are a garden with your home? . o
- ) o ) ) L i % e '
YES LA ‘

. 7. 1Is there a park area near your home?

YES

1

NO

‘8. Does your child like to spend most of his/ﬁér free:
time at hoTE? '

NO ) | o ' '.3 '.l
9. Does your child prefer to play aldné?;

L] N X * o - *

YES .

NO

10. Does your child play any sports such as 1ce hockey,
baseball, etc.? : . .

2

YES ._

NO.

Thank you.



Hearing-Impaired program

’ . e ] o o
b) PHYSICAL CHECK LIST ~ (please v and/or fill in
: o - ' answers)
PARENT _ ' _ DATE -

1. Do you have a hearing.impairment yourself;//
- MOTHER Yes | |

No
. ) . ' '\\.\ [ B ! ,
FATHER Yes S ' » -
. L \?_ BE .

2. Has your childa history of illness that has kept him
home a lot? ‘ .

..

. " Yes

No

3;— Has your child a history of respiratory éroblems?
| . Yes - ’
B . G "

l.a. .

4. Does your child wear gLasses?

Yes

No

- 5. Does your child wear contlnuous ampliflcatlon during
' waking hours? f“

At Home Yeé

No

3

At School' 'Yes

Mo
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é. When$sténding stationary, does your child appear to
sway . R .

L

Yeé

. . No \ &

7. When standing stationary@ does your child show any
' tremors in any body part? '

Yes

Which part of the body?

No
" 8. Does your child walk across the room with jerky steps?

Yes

Y

No

9. Does your child Qalk across the room with a swingin
.gait/step? - - . I

Yes

No

Thank‘you.
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Hearing-Impaired Program

b) PHYSICAL CHECKLIST _. (please and/or fill in
: : - - answers) .

DATE

;TEACHER |
Has ihis child a history of illness that has kept ‘him

1a
S home a ‘lot?
5 P | L e

" Yes

I No 4 .
Has th&s child a-history of respiratory problems?

2.

JYGS ‘

_ No ; i
T .
Does this child ﬁear glasses at any time?

1

No '
Does this child wear continuous amplification during
]

* waking hoursz = ‘
Yes ’ N At Home
No . ' At Home
.Yes At Sohool
No At'Schbol, :
5. When standing stationary does this child appear to -
sway? : v - i
-Yes

No
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6. When standing stationary, does this child show any
tremors in any body part?

Yes

* Which part of the body?

No

7. Does this child walk across the room.with jerky steps?

Yes

No

4

8.'-Does this child walk across the room with a swinging
"gait/step? ’ o

Yes

No

Thank you.
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cC. TESTS FOR DISPRAXIA

a) ADAPTED TEST OF BERGES AND LéerE (1963, Paris) ﬂr
"IMITATION .OF GESTURES" from van Uden (1983b) » ‘

OVERVIEW (van Uden, 1983, pp. 84-91) _ -~

The experimenter puts his fingers in a certain pogﬁtionx o
and keeps them like that until the child has imi®ited him.
One hand is not allowed to help the other. If the child
cannot imitate the position of the fingers without some help,
the  score is 0. If the child does not put his fingers in the
correct postion within 5 seconds, but puts it right finger .by
finger, the score is 1/2. If the child manages to get it
right within 5 seconds, the score is 1. Maximum score = 16.

PRQCEDURE ' : ' '

1. The examiner shows a particular position of his hand(s)
" This must be done in such a way that the child does not see
how he does, it. The examiner must know the positions by o
heart so th& he is able to show it quickly. If the examiner
has> some difficulty himself, he can "construct" the positons
under the table. :

2. The examiner requests the child to imitate the hand P
position (not by heart). The investigator keeps his positio :
until the child has imitated it unlesg it becomes clear that .

‘the child is unable to.do it. There is no time limit.

3. The child is allowed to use his right or left hand, but
if he has imitated the investigator's right hand with his
left hand (mirror position), he has to use his other hand for
the left hand of the invaestigator. (Until +9 years of age,
the child is expected to use mirror positions, never beyond
that age. If he does, and/or if not consistent in his right-
left use, this is a sign of trouble within the body scheme )

4. Instruct the child that he is not allowed to help his
one hand with the other. ‘Each hand has to find its own
,position. '

SCORING

v1. . If child achieves the positioning immediately, i.e.,
w1th1n at least 5 seconds =1 point. .

2. If child has to try to "construct" and/or correct its
finger p051tions = 1/2 p01nt

3. If child fails correct positioning = 0 points.
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- 1/2

o
. ~ SCORING
Items: %{ o
2 -2 -1/2 -1 |
AU q

2-1 -2 -1

- & 0 :

1 -1/2 -1 1 0-1/2-1
L.V -1/2 -1 Ao 0-1/2-1

R,V -1/2 -1 o 0-1/2-1

L. -12-1 X 0-1/2 -1

L. u - 1/2 1 ] ~ ] s

R. LJ 1




‘ - et 246

Standardization of Bergés yand Lézine's test of handpositions.
‘(van Uden, 1967): ~

. , : »
Age ~ Number of Children Involved Averag;“gzore ’
3 yrs. 5 ‘ - 31
‘4 yrs. ' 21 i ‘ 71¢t1
S yrs. T ® | 552
TR 5 ' Tt
7 yrs. 27 12 £ 3
Ceiling ‘ ‘ .
- 8 yrs. 27 . ‘ o 14 £ 3
9 yrs. 0 ) ZT3 71
10’§rs. ;\ ] 22 — ' - 16t 3

4

NB. Deleau (1978) did not find any difference between deaf ‘and
normally hearing children on this test.

Standardization of Bergég .\andifl.ézine's test of handpositidng.

&

16

14 — &
12 | :
" 10 _ ’ |
8
6
b pan V)
2 L
O .
Age 3' o 4.0 500 6.0 7.0 8.0 900 1010
: N.5 N.21" N.18 N.23 N.27 N.27 N.30 N.22 )
P .
Average 3 7 9 " 11 12 14 14 16
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= b)‘IMITA@ING,FINGER-MOVEMENfé\FRQM MEMORY (van Uden's Test,  4°
1967) from van Uden (1983b), pp. 92-96. = - . o
YOVERVIEW EROTIEN o j:‘ R ' B S
_ The experimenter puts his/her:hands up behind his/her
v heangdwghat'the,fingers'cannot be seen. by himself/herself.”
he/she .then touches'the tip.of:the thumb with the tip of the
" inde¥*finger three times. - The child is asked -to imitate this
without looking at his/her’ewn'fingers."Next,'thép- CLL T
- ‘eéyperimenter ddes the same with the middle;fingerﬁ then with
- the .ring-finger andfthev1ittle'finger;.thenjall]fingers'in a.
" Fow. at.a tempo of ,one second per -touch, then of 1/2 a second,
then of 1/4°of a second. ° The score is 0 if the child uses =
‘the’ wrong finger(s); 1 when he touches the right finger but .
“_not the finger-tip; 2 if both aspects are correet.s Maximum -
‘scobrie' = 42. 4’"«- SR : .' o ‘ ‘ ‘ e e

PROCEDURE e

" 1. The examiner puts the hand or hands in Question upward,
‘mext to, and a little behind his héad so that he cannot see
his hand(s). He executes the prescribed movement, After

irt.,ha.t‘, he *requests the child to imitate him, ' L

2. The movémenxs involve the finger-ti§§._‘ThéSelhuSt
- ‘contact each othier exactly, and {n the same tempo. '

3. ;Special cafe Shoﬁld7bé-takén‘that th

3. '.S_ e chiid do'e‘s i’iof
"look(at, his hand. ' - e o & :

SCORING ., . “
1. Perfect imitation = 2 poin§£{ h e
2. . The right fingers(s) move(s), buE}the‘qontagt of the ,

finger-tips is not -exact, and/or more fingers move together = *
~ to the opposite thumb, and/or the child corrects himself o

- spontaneously and similar =1 point.ﬂ, R S - .

AT e o AR o s

- 3. . The child does not use thé& right finger(s) =0 points. =
'N.B. For itehs 5-13: T -
L 'Somg;igﬁs:Ehe”child”does7ﬁot‘st}efch'the fingéré'after a

. movement{?but‘puShes.the‘4»fingers'over-the thumb. The .= '
. examiner must correct it. If the child continues ‘doing so, -
St is*=w0-po;nts, e e e e ‘
>\<__ . Sometimesuthe_child bows. its finger(s) too much, without
;5fmdv1n9,it/ﬁhem'tOWarq§ theﬂtﬁ\qs;\\?he'score can be 2.points,,

e L. y oo i
L ¢ : o RN
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8

but néteé it Hown because it car?%e an indication of lack of
differentiation (1mmaturity) of motor control " This is just
a: clinical note. , :

3 For 1tems 1-4 and 11 13-

, The movements left and right sh g3 be synchronic =
eutaxic. If not,. the score can be 2 points, but note lt
' down, just as. a clinical observatidn of dystaxia. .

o

SCORING : . .

I. Fingertip of one ¢4ngea w1th the thumb t1p (both hands
- synchronically) =
. ls 3 times.the ﬂoaz,&mgu,-up contacts the ihum&-up,
i before and after this the hand is stretched. (see photographs):
e 0=1-2 0-1-2 %0-1-2 =........ points (max. 6)
.~ 2. The same with the middfe-Zingenr: ' :
' ' 0-1-2 0-1-2 0-1-2 = cecences points (max. 6) ;
3. The same with the aing-fLinger:
0 0-1-2 021 -2 0-=1=-2
4. The same with the Little-fingen:
R 0 -1 - 2 S0 =1 < 2 0 - 1 =2 % tiiennas points (max. 6)

. points (max. 6)

L II. Successively - forefinger, middle—finger. ring-finger, little— .
. finger; before. and ‘after. each. movement.the hand is Atacichcd (s/;

photographs) _ENW[
5. ‘R. : Tempo 1 ' Second pef'fingeg ~0-1~2
6. L. o 1 B WMo 0e1-2
7. R; B "; 1/2 : " "‘ " 0-1-2 .
“ 8, L. . " 1/ Sm Kl 0 -1-2 /i\‘
9. R .on /4 o.M AL | " : 0-1-79 .
10. L ¥ . " - 1/4 : ‘" . " " . O _»_,1 - 2
Kll. Retl. o " 1. oLt " 0-1-2"
. 12. R. +L. " /2 " " " 0-1 -2
13. ._.R ‘+L.' oon L/‘i . - 1" . " " 0 - 1 - 2 3
. : ‘ “,"“‘ : . s N 2 ....l...'
PR N o .", (max. 42)
Total Score: -
. . BergeS o ot_.o‘oo‘so‘oc i)
2 » 'k Van Uden _ esevseeese.
R (max. 58) e
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[

B

Standardizatibn of van'Udén's fingé;ﬁovqggﬁtéLtest (yén‘Udeﬁ;“1967)L5 L
‘ . - , , T | -

 Age " Number of Children Involved - Average Score

. g

277 yrs. _ 27 " . 27

8 yrs. 31 . S .31
9 yrs. 20 0 T .33
10 yrs. 22 S SEEA
. Ceiling: ‘ . R
11 yrs. . 20 - ’ o 38

W+

O NV

I+

v
L

Standardization of van Uden's fingermovements test (1967)

A 40 . _ . : S : o

SN 38 T o T | —

S 36 ] : : : T : e

. 32 . - > 1. . ‘

- 30 | B - ‘ ' : ‘ o
.26 @

*

7. 8.0 9.0 10.0 1.0
N.27  N.31 0 N.20 - N.220 0 N.200 LN

gnhr
. . .

Tverage | L., .31 33 gA% B

ey

Stand. dev. " 9 9 7\ 6

-
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c) TEST FOR RHYTHMIC MEMORY ' '
'From van Uden (1983b), pp..100 102

Repeating rhythmically spoken syllables. ,

This test is executed by ask;ng the child to’ re\:eat the
'syllables "baba" in different rhythmic. patterns., ‘The test
is stopped when the child cannot do this with three. ‘

consecutive 1tems the. fitj;ﬁt and second presentation.

Score : ‘fﬁ.

0
1

,'2

no or entlrely wrong reactlon : ‘ ¢ .
.a reasonably good reaction
‘an entlrely correct reaction

_ ' w
_a) »One should hlde ‘the graphlc 5ymbols from the child Each |\
pattern is spoken only oncé for one scoring.

b) After ‘the first reaction the. child's memory is tested:
the rhythm pattern is again spoken and repeated, -and ‘after.
this the child is askedto repeat this pattern 5 times
from memory. . Each ‘time one: scores 0 or 1 or 2.

N

i

OStanderdizati‘on"cf van Uden's rhythm test.

I

i ‘Age’ - Number of TFifrst -~ Second Repetition Tothl Score °
, " children . presentation . presentatlon from memory . Lo
involved  (max. 30) ‘(max. 30) (max. 150) (Max. 210)
%6 yrs 33 T10te6 14 :_sl’i“,v 70_:‘21, 14.3 30 ;,ﬁ;_
Ty ® 2T 6 . WI4  W=:Iis %1 26
Tys B Lt 184 T 90.£ 17 122
9 yrs 37 77 £ 8 %+ 6 125 £ 30 _ 177 % T 3,
‘Toyrs 33 73 % 8 e 13618 *17'9":"‘""28
e e T AR
11 yr‘sg. 29 E. 25 ¢ £7 1342 24 | 1§7 ,*'\‘-37 3
+ 6 142 23 20_67 0+ 3 5

12 yrs iﬁiO - 28



e B - 251,
‘r:) . . Qe

210

180 |

A?e ' ] 630 7;0 8;0 | 9;0 | 10;01' 11;0. 12;0
et g N.33 «N,38. | N.33 . 37 N.33 N.29 N.30

‘. % ®-= first presentation’ o 'O = second presentation .
. it M= repetitions’ . 4= total score | .-
R .
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Rhythmic Memory and Dyspraxia,
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TABLE 6

iy

263

.vi,*'

;Chi{dgrﬁ *

e
RS0
h

Rhythm
Memory
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* & van Uden)
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TABLE 6 (Cont'd).
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RhYthmié Memory and Dyspraxia

° o - of

. . Rhythm . Dyspraxia Total - Rhythmic : P;esencng,
child - . Memory .. ‘ (Berg®s & Lézine Memory . of ‘
. Totals ' & van Uden)  (Low = Below, Dyspraxia
‘ SR A o age norms) -
1. 2. 3. ~
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APPENDIX III

Explanation of Motor Tests Mentioned:
©in Review of Literature

A ' ' : ‘<

. Tests mentioped in the review of the literature are as
k fol ows: _

1.

‘and coordanation. : .

‘used b Earlson (1972)

. The Ohlio State University Step Test (1969)

A

The Stanford hotor Skills Test ¥y

‘ used by Long (1932) ) }

4

A test of mainly visual motor tasks. It captains

ng maturational norms, ;.
¥

The Heath Railwalking Test (1946) S

used by Myklebust (1964)

A test of dynamic balance in which the subj ect has
to walk op beams of varying w1dths. t tests location -

Heath S. "A Mental Pattern Found in Motor . ‘ 2
‘beviates." Journal Abnormal“ Psy¢holeogy, -
‘41, pp. 223- 232, ' |

o PO
o P s
L

The Brace Motor Ability Test (1927) ru%gi;

A test which contains a number of complex
motor- task#; mostly of short sequence, designed to test

'the motor educability -of the’ subject.

' Brace, O,K..:"Measuring Motor Ablllty. T
w , Barnes,_New Yogk. : -

—e L 3

used by Case, Dawson, Schartner &ﬂDonoway (1973)'
-

A test developed for physical fitness. It

 measures cardio vascular rates.

Kurecz R.L. & Matthews, D.K. "Construction of a i
| Submaximal Cardio-Vascular Step Test."
' Research Quarterly, 40; 1. ° .

- . . '




(S

-
[ ]

g 2N

o v

Ty

The Geddes Psychomotor Inventory (

: » IR T ‘<
The Infant Psychological Dg?gldpment Scale (1966)
used by Best & Roberts (197%) ,

‘A, test developed as:a research instrument based on
Piagetian thedry. It is used to measure early sensori-
notor uevelopment. ,

i

Uzdlris, U.I. & Hunt, H.J. “"An Instrument for
Assesging Infant P5ychological
Development. ,

Urbana, I.L. University of Illinois, (Mimeo)yy

" The Van Der Lught Psychomotor Serigs (1949) ,

used ,by Boyd _(1967) o ‘ /
‘ .

i ]

'f a test to measure motor development in children.
Van Der Lught, Maria. J A. " V.D. Lz "Psychomotor
]

- Test Series for Children." New York
University.

ot

‘used by Geddee (1978), 3; | v .

-
)

Ty

A test to measure the need for 1nQ;v1duallzed

2 [l "7 PR,
psychomotor educational program. R Fray

Geddes, D. 6272746 L. N t
Longwood- Division 4
Allyn & Bacon ‘Inc. - »
Link Drive ‘
Rockleigh, N.J. 07047
S

¢

The Oseretsky Test of Motor:- Prof1c1en41 (1931,

original; 1946, translation)
used by Boyd (1967)

- -

~ A test following a neurological framework

'operating on a dichotomous (fail pass) scoring ba51s,

L

‘Doll, E.A. Editor "The Oseretsky ‘Test of Motor
. Proficiency." Mﬂnneapolis_Educagnonal Test
Bugeau. . o ' '

.‘<

]
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1.

12.;~

~Further adaptations are.

VThe Bruininks-Oseretskx Test of Motor Proficiency

Circle Pines: Minneapolis : T
Aherican Guidance Service, 1978 »gg

This test ‘uses fourteen items assessing eight sub-
tests of motor proficiency. Has U.S.A. norms. .
. | X " R
The Hamm-Marburger Coordination Test (1975) = B
used by Wiegersma and Van, der Velde (1983)

wiegersma, P.H. & Van der Velde,“A. "be Hamm- .
Marburger Korpeskoodinationstest for .
Kinder." Swets en Zeitlinger, Lisse,

The Frostig Movement Skills Battery‘k1972)

. used by Wiegersma and Van der Velde (1983).

’
[

" A test forusensori motor ability comprising of ,
twelve subtestsw It is age-scaled for elementary school .

- children. It eviluates strengths and weaknes3es.

Orpet, R.E. '"Frostig Movemeht Skills Test
: .Battery." Consulting Psydhological Pressr

Palo Alto, U.S.A.
' Y

The Stott, Moyes and Henderson Test. of Motor Impairment
(1972) used by WiegerSma & Van der Velde (1983)
P w

A test used to diagnose areas of motor. impairment
in children. It bases many items on those of the v
Oseretsky Test (see no. 8 above) e ’

Stott, B.H.; Moyes, F A Henderson, S.E. "Test
~ - of Motor Impairment," Brooks Educational -~

™ Publishinq, Ontario. = - o .

Beadke, D. »"Empirische Untersuchungen Zur ’

. +. . Diffprenzierung der Manuellen' o

, g  Geschiclichkeit im Kindesalter, ‘Ib

- . ' University of Giessen, 1972 = b
o uSed by Wiegersma and Van der Veldez
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| 13* *In General: ‘ — R
' Diagnosing the motoric development of the deaf child "

P

'1. The most Scientific 1nstrument and the real te
is: ‘

’the Brgininks—oseretskz test of motor profic

i
(Publigher: A.G.S., Circle Pines MN 55(&’

UCS.A.)
‘ R § . : _ :
S 2. Observation and Screening instrument is: '

"~ w. For children of 2.6 to 5.6 years: '
. : S. Gubbay (1975): The clumsy-child, A study
é develgpmental apraxia and aghostic ataxia.
(Publisher: Sanders, Philadelphiar U.S.A.). 7

ro.

, o %
! 3. . -Also useful to observe the gross and f1ne tor
- . /%%, development (1.0 to 6.0 years) m%

f The Denver Developmental screening test
: (Publisher: Frankenburg,.University : of
. ) - Colorado, Medical Center). ‘
s 7. Example of the redord formgiven in J. van '
e T - Dijk, Rubella Handicapped Chlldren,,p. 199.
. .
R T . v - ) . B O

4.  Observation lists in‘relation to euQraxia.

# Children 0 to.4.0 years:

A van Uden: Test of development of eupraxla
- 4n hand and fingers (in J. van Dijk, Rubella
Handicapped Children, pp..200 204).

Y -
e

Children 4.0 to 7.0 years

A, van pUdens- Eupraxia Questionnajire.

In F. Ijsseldijk, Inventory etc., page 7 and
»  page 15 (test norms). :

Ij?eeldijk (1983) ( ‘*,j

P . ) : B N L]
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