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. Contrary to e:tpectation, latencies for the two groups did not differ . v\

Abstract = - ) S ~ ) ‘
. ; ;

. ' Sizanne E. Sirota R

N . — A .
Cognitive Style and Motor Activity Levels ’ K

in Sp,‘est'ic Cereblral'.Palsﬂied' Children . .. \ }

- 1

“The relationship ‘between acdtivity level and -?:ognitive style was .

investigated in 15 spastic cerebral palsied (CP) and 15 nonbrain-

in_]ured school-aged children matched for age, sex and intelligence.
\ [ » ot

-

No slgnificant différence was fA\.\g’d between the two grqups on either ‘ ,/ )
o

. the st;abillmetric cushion-or the Werry-Weiss-Peters Activity Scale. ‘ <L h

- t

~

on the Matching Familiar Figures Test (ldFF) “a <findin'g which .,suggeét'e\d R

that “the CP children were not cognitively more impulsive. The ‘ 2
- \ B . . N . .

’

significantly farger number of errors by the CP grou[:_ poiats toward\ .

{
an impairment in dealing with visual informati‘m. An analysis of the

.'

reSponse patterns which indicated the presence of a. s:.gnificant . a

-

position effect in the CP group further supported this hypothesis.

Implicdtions for the educational development of these children were

¢ . - ' . 'S - .
discussed. : ’ : . - e L o
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‘children. = . . . .

B
."' - .

The'cla531fication of various forms of neurological 1mp/airment -

Y -

. under the 'géneral and equwocal heading qf brain injury has caused ,

a good deal of harm and confusmn in, the‘?\rea of psychologxcal

.

research Thus,- although vague, the deﬁmition of the bram 1njured

.Y -

child by Strauss & Lehtxnen (1947) and Strauss & Kephart (1955) has

' e * r /
formed the basis for many hypotheses and theor1es A brain- aamageél

c'hild, according to ‘these inve‘sti’gators, is one who.*suffered an

‘
4 ¢ -

" infection of the brain or who incurred an injury to Rhe brain either

.

. , \ - .
in neurorqotor dysfunctions. These 'authors have also been res‘poﬁsible

for the widely held view that- hyper responsiveness to external stimuli

before, during, or afier birth. .Such aln i;njury' may or may not result

’

is a significant behavioral feature of brairw damage in: chlldren.

L4 ]

They describe such eh_ildren‘ as,being. hyperac&:ive, distractible,‘

* impulsive, and as having short attention spans and perceéptualmotef .
‘problems. ot o ) ¢ . .
,4 B ' ) 1':5\ . -
T Further support for this concept has come from various,;other* ..

. v
@

sources such as Clemer;ts,;Lehtinen & Lukens (1963) and McCarthy &

. W
McCarthy (1969) who included hyperactivity and impulsivity as cardinal

features in their 1lists of characteristics‘of the,brain-injured child, ~

a

Though . these authors were majnly cencerned with minimal cerebral
1, . L]

d'ysfunct;ion, their description was used to characterize "brain-injured'

’
v
’

[4
@

In recent years, warnings have been sounded about 'including all

' br'ain-damaged, children in one diagnostic category and®using such terms,

«

as "hyperkinetic impulse disorder" to describe El\_e_‘braln-:d_axnaged child

{Benton, 1962; Eisenberg, 1964). ., In fact, cerebral p’aley'(CP)_, brain

'damage,,minimel brain dysfunction and hyperkinetic impulse disorder :are

[



v
-

as hyperactive,‘ impulsive, both hyperactive 1and impulsive, or neithér

/ .
: \ - S R R

- s . ~
3 o

~

( . K It
ll used interchangeably an the sense ‘that . research populations of & o :

i

.

"brainddamaged" may include any or all of these.

"The results of a study by,Bortner & B]TICh (1969‘) comparing .

N

" the performance of brain da'maged, emotionally disturbed and control o
4 .
children on the Wechsler Intelligence Scale for Children (WISC) indicate -

‘that cerebral insult doés not necessarily re5u1t in cognitive impulsivity

PR

ag desc_ribed by Strauss and his associates. Furthermore, many brain- S

. 1

injured.children such as those suffering from cerebral palsy have gross

motor impairmedts and are therefore less attive than nonbrain-injured
. ' . ] ' ]

N +

'children/amd brain-ilpju'red children without gross motor deficits.
. . J\, v R . f""" N

¥ ' PR 3 ’ . ¢ i -
"Three conclusions emerge as a result of: these studies;4 First, ° '

it is important to describe the Ibrain-dama‘ged“popula'tion more precisely .,
in future work. Secondly, as sdgéésted by Cruickshank (1967), a, UL
distinction shoukd\be made betweén sensory. and motOr hyperactivity He, -

[

suggests that these twd factors are fiot necessarily presént at the - ’ .
. Ce, . . “ é -t
same time and many" relatively quiet children may demonstrate the . .

13

sensory characteristics of. the hyperactive child. In short, motor

« o

! \
hyperactivity is not always correlated with '‘cognitive igpulsivity.- . 4

°
< ’ t

Finally, a particular brain-injured population might best .be described

1 .

\ l ‘ !
oA N . . .
- - R -
- - . r
.

h?peractive nor impulsive.»
s |

. + In order to describe these variables for a particular group’

of. brain“-injured, childrefi, it is.necessary to atteng’pt to measure . - -

1
v

. ) i . . . . . . .
'activity a'nd impulsivity independently. Measur'es 6f these dimensions ! .

’

will be discussed in the follpwing sections.' Such measures will be usged - S

3 . 3

in. this study to. describe a specified’ cerebral palsy population. The

diagnosis and behavioral correlates of cerebral paisy/ill also be b




1

occurs to- them. ' . o .

outlined.

Background . s, o L y C

‘Reflecttondimpdlgivity. A test devised to measure the

?“.cognit:ive dimensien' of reflection-impulsivity in children is Kagan's

(1964) Matching Familiar Figures Test (MFF). As operationally
defined by Kagan, :meulsivity results in shorter reaCtion times and

a 1arger.numbet‘ of erx’ors in situations of h]’.gh response uncertainty.

|

Thus, wh11e studying the cognitive processes in the child Kagan,
Rosman Day, Albert. & Philllps (1964) and Kagan (1965a) found that .

some¢ children, when presented with a tdsk requu'ing them to match

Vbne {:iciur‘e[_ from [a: set ,of alternatives to a- st:andard, reepondj quicklly

and mehe\a largea humber of efrors, wheregi;s other chi‘ldre'an‘ appear to be -

able to delay their responses and reflect over the. possible, ksoluti;oh'
: . ,

hypotheses. Accordfn‘g to Kagan, ‘Pearson & Welch (1966) ,. reflective

PR

children seem to consa.der the validlty of alternati.ve solutions and

are able tq inhibit potentially incorrectlresponses. On the other .
hand, impulsiye chjldren appear to have little concern for the

. - -~ .
correctness of fheir solutions and report the first answer that -
\ ¢ -

.

v

A réview of the literature on the"reflection-im‘pulsiw)i’ty ,

- o

. . . . . 4 N ’ ' . .
dimension indicates that decision times are relasively orthogonal
. Y - . . .

“to verbal ability as measured by tire vocabulhry and information scales :

.- »

ogethe WISC (Kagan/ 1?66)_ and a éectioh of the Otis-Lennon Mental )
\

TAbility Test dealing with verbal skills (Eska & Black, 1971). .

. [

Similarly, Lewis, Rausch, goidberg & Dodd <(—‘1968)‘found no signifieant .

. . ©, .
rela'tionahip‘ between, {:he full scale Stanford-Binet IQ scores and
+ [ ‘{
atency on the MFF. ’ )

-

<{

.
. ’ -
. . .
| e ! ) * '
t
* ~
- ’ ¢ i - . .
. - . . .
v - . ¢
. . A
- . . .
B . ’ 0 . M

-
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+ [

“in situations' of high fesponse uncertainty has be‘en;d”emons,tmted‘in ,

of incongruous pictures were positively associated with response
. . . . » . *

< . . ) . ' Lo ‘o
. Howeyer, most studies revealed ei'ther.low or signif-icant:ly negative .
' @ v ‘ . .

error correlations (Eska & Black,. 1971 Kagan at al., 1964; o /\
, .
Lewis et al., 1968 Ward' 1968 ; Yando & Kagan 1968) . 2' .
" The pervasiveness of a reflective or,inipulsxve/ attitude ‘

. .
“ . . . - L

’

»

- .
. -

a tachistoscopic recognitioh task (Kagan, 196‘5b)'. The,a}ve‘rage

responsé times, of second and third grade children'to. the recognition
. - L /r N

.

o ‘ X : - ."‘4
‘latency in the MFF. Similarly, Ragan et al. (1966) found that
impulsive children also had highet érror scores and shortexr respon‘ss
late'ncie-s en inductive reasonirig taisks. This preferred‘concepf:ual o

Y

Pl

' tempo appea‘rs to be re1§t1ve1y stable with increasing task conﬁ;lex:tty
. >

(Yando &. Kagap, 1970). Although Eska & Black (1971) were unable to

. LR N

" find support' for the generalit.y' of this dimension, they attributed the< N
. - 4 M ' ¢ ’ - /

-
.

lack of intraindividual stability in response times to Low task
involvement in their‘ subjects. In addition to the MFF, ‘thir'd érade :

children -in this study were: asked to tell a story about .six pictures

present@d to them, ‘and were also asked t:g choose the preferred toy

. '
LY

fr:om‘i selection of{fgeven‘. Oq).y one signifidant relationship emerged ' .

°

from the intercorrel‘ations of - the various tasks, namely the correlation

P
v

between respohse latency on the MFF and the pieture story task:.n the¢

v

case of the.boys, The'se results led to the conjecture that neither
3 . . .
the'picturés nor the toys were challenging enough and thus aroused .

little interest in the children. ' ° . =

v
-

While a treml towards reflection or impulsivity can be - o
detected as early as-infancy (Kagan; 1965a, 1971), individual T

differences along this dimension have been observed in children’ as
. Vi . 3 "




-

.o

. ( ska & Black 1971; Kagan, 196SC° Kagan et ~a1 s 1964 Messer 1970),

L4

- in the "fast" group.

. . d‘)
.1968). Also, children préviously classified as impulsiveq temporarily

‘incrfased their respofise latencies on the MFF after witnessingthe

a
%

young ‘as 27 months (Repqcci 1970) In this study; ,children who‘ . ' . /

diSplayegl‘ 1enger response Ajmes in-a conflict situation- also A s .
showed more sustained di‘r'::tkctivitxgwith—tbyrthan im{)ulsive o M. X
chilglren.— Further evidence of these individ.uz;l eifferencee,has ‘
come from studies w1th preechoolers (Lewis et al., 1968), )

l

klndergarten chlldren (Ward 1968), eLementary school pupils

.co-llege s.tqdents (Drake 1970), and adults (Yando & Kagan, 1968)

A

g Moreover, an indlvidual'zg posn::mn along this dimen51on rerd‘alns ) e

falrly stable despite the existence of@ developmental ‘trend towards
)

. ,reflectlon w1th age (Campbell & Douglas, 1972, Kagan, l%Sa) . .

SR There are 1ndicat10ns of the modifiabil;ty of "the. reflection-
. 1 [ o

impulsivity dimension though whether these changes are pemanent

[

has. not been established In an attempt to establish a set: for

( A L

'delayed responses, Kagan et¥al. (1964) asked some' subjects to respond o

as quickly as possible in a task requiring decision-maki,ng, whereas

' subjects in another group were told to take their t1me and to think

. = i

about" the answers, It was found that subjects in the "slow',' group

made‘signifj.qant:ly fewer errors _ami had longer latenc¢ies than subjects LW

M 0
.

S . ' ' zg i +
Situational variables such as induced.anxiety have resulted

in increased latencies and fewer errors for impulsive subjects

r

‘(Kagan, 1966; Messer, 1970;.Ward, 1968). Fur thermore, it hags been

demonstrated that a teacher's position on the reflection-imp'u«léivit o
L] p Y @ X

scale influences the conceptual tempo of the children (Yando & ‘l(agani -

A ]

-~



v - - ' 1

e . per formance of a reflective model on an idéntical task (Debus 137Q0) . *

°

. Very litt]j work has been devoted t:o e;ploring the .relationstup |
. _ between \éOgnitive 1mpulslvity and motc’r activ1ty in n6érmal children. -
’ R ' Kagan et a.l (1964) did obsefve the playground behav10r of second ' R )
‘ ‘ ‘and Jt:hird grade boys. They noted that impuls:.ve boys engaged 1n mor: .
C . gross motor activ1t:y than nonimpulsive bo;lxs in this slltuation. ) .
. . In -;summar.x, Kagan 's Matching }:‘a‘;niliarj Figures Te.st has-
e beg:ome,a defin‘ition of r'efled’t;‘:on-impfllsivity\.-' A <.:onsi.st:em:~ l
. - negative relat%onshid‘betweenlfes;')opse‘ speed end' accfxracy‘ has'pe'en )

= déménstrated. Yet, this dimension is relative lir:in(iepend%nt -of verbal
j intelligence.., Though it has been related to developmental variables and\ . -
) ; ' ) o " e, e ’
environmental antecedents, its relationship Lo activicy level in normail )

" "children has beent rélai:j.vely-unexplored. At this point, the data from

- ' . ’ - - ;
clinicak st.udies becomes relevant., £ b

o

L . ’ . :
PN : ‘Reflection-igpulsivity in liyperactive'thildren. - Most, of the

"" research on the reflection-impulsivity dimension has been carried out
[ ' ) . ) .‘ - ' ) N ’ °
s . with hormal subjec{:s, and at present there is 'a \dearth of information

. " about the relationship of~ an individual's conceptual tempo and his

) s

clinical sta.t:us One of the -few -studies in thfs area was carried out

-

St by Campbell Dougla§ &Morgenstem (1971) They found that children
. whose chief comglaint vas hyperactivity, v thh had been present from N

early childhood and thus creaé’ed a problem both at lfome ‘and at school,

* - 1]
'

had significantly higher“error scores and shorter reaction .tirhes‘ on the

MFF than a matched group of control subjects. It was also found that

.. there was a glear relétionshi{)' betweet} group_membership and cognitive

.style, with the hyperactive thildren being predominantly impulrs‘iVe

and normal -children predominantly reflective. -It'shéuld be g’b’t?d that

2 ' : ¢




children exhibiting gross signs of brain demp.ge were‘e'xc}ud’ed from
. ‘ \ .

z A -

.this studye
) In a review of in(:és‘tigations deali'ng' with hyperactive children, i
o . . . . . - )

Douglas (1972) reappraised the complex of symgtoms associated with T )

'hyperactivity. Whereas it has generally beef assumed that hyperactive

A -

‘ children emitted more undirected motor activity than control children
- %

she nq&id that measurement of activity 1eve1 may have been confopnded ‘ T

. ) - 1
Iby other variables. Motor d#ctivity was presumed to be the guiding.

-~ L)

*+ factor used by parents, teachers, and other profe\ssionals to classify

‘ \Y

.children as .hyperactive. However, it.is possible that raters were

AR

* ' reacting to deficits in attention, impulse control, and the ability«

J4 L]

to approact‘x problems anaiyticall;. Tests .which tap .these variables

-
. .

My

,_iSecondly',‘ it is important to measure impulsivity and activity level

.

consistently differentiat@wperactive and cqnt:rol children.

Though evidence generally supports the hypothesis that the

2
’

children in.these studies were both motorically and cogn.itiVely oo B ' -

nyperactive.,'_ Douglas' review makes two facts clear.- First, activity

N I"_ ) ° . . e
lével is a very heterogeneous concept. This conclusion is supported

. 3

b; studies whg?.:ch, show that different methods of measuring activity’

leyel have low intercorrelat'ions (Cromwell, Baumeister & Hawkins, 1963).

n

¢ . i L o-
" independently. With these factors in mind, measures of activity fevel‘ l

will be reviewed. e.'a P A _ |

Measures of ac‘tivity 1e\;e1 in cnildren. T\fo gene‘ral‘ methods

-

by R
of measuring activity level are relevant .to this study These are _ ’

parental questionnaires and direct observaqipai or measurerﬁent of a
. o A .\’ Lol ,
child 5 movements, . :

u ‘ . LA '

" With regard to parental questionnaires, the Werr‘-Weiss‘-Réters \

. . A} .




’ ‘ 'Activity Scale is one method of obtaining information concerning the

-

.child s motor activity while at home, during trips and in school
‘(Werry, 1968). As such, this multiple choice questionnaire is

frequently used to determine treatment effects in drug studies of

N
s

lﬁ‘% hyperactive children, Although no-normative datg are available for
‘ this scale, it was iound th;t this methcd gf obtaining information
proved,fairly}relieble as long as thé behaviors to be observed were
objectively defined (Lapouse & Monk, 1958; Werrv, Weiss, -Douglas
& Martin, 1966). For all seven activity categories covered by this
I questionnaire, the major emphasis is placed .on the amonnt of gross

motor activity: displayed by the children. Behaviors such as wriggling,

general restlessness and manipulation of body and objects thus figure »

more promimently than cognitive activities such as incessant talking
PR . . L [l

or attention seeking. Cognitive impulsivity as it is usually

- ~ ‘
defined is npt tapped in this scale (see Appendix A).*

P Since the behavior categories in this scale seem to be tapping

faotor activity, are very clearly defined and can be quantitatively
; ¢
.. L " analyzed, it was decided to use it as an indirect measure of activity

. ‘ level in the present investigation. ]'

1 ~

1

-

A second manner of obtaining data on motor activity level
‘reljes on direct measures. ‘Kagén et al: (1964) 4ttempted to code the
classroom and playground activity of normal school~aged-children. They

t !

recorded limb and trunk movements during 10-second intervals for one

a

- Y * '
*fl or’ two R{Pour sessions, The amount of limb and trunk movements of
. [N . . -

.children observed at their desks did not-differentiate impulsive’

3 and nonimpulsive'children. R /

V . ,.s‘\ In addition to coding observations of activity level, same.\..

. ;
o . ey . \ s ' \
. \ '



— . < "
: . .
( attempts have been made to cqllect data using mecLenical 3 electrical
*  +devices. The self-winding chrcnometer devised by Shnlman & Reismaﬁ |
{1959) is such a "device. It has.been used in studies of kinesis in
neurologically inpaired and normal children. No significant differenée ’
in the total amount of aetivity recorded on,the watch was found betheen. ’ .
. Ehe two, groups. A possible reason for these findings is that what
appearg tof be hyperactiviey in Fhese children is in fact tqsk-irfelevent
activity. More specifically; the difference between the two groups :
miéht be in the quality and not in the qqu;ity of motor activity. f.' k™

. Devices which record the amount of vibration and wriggling of the

oéubjects'are also employed. Such a device is the stabilimetric chair .

‘—designeé—by~3§rqgue~&'Toppef(1966?7—*Tt*conétsts~of~a'seat—mounted-on‘

- a platform which records peste;ior-anterior and left-right motion of the-

- .
-

N child while seated on it. An adaptation of this seat was used by Sykes, —— -
‘ * ey 'Y P

Douglas, Weiss & Minde (1971) in a stud y=of ngeractfﬁéfzﬁzignen.‘ Due -~

to technical problems, theée;&gVESCigators were unable to use the ‘cushion ™
. s -

for all four testing sessions. However, scores for the first two

sessions indicated that'hyperactive children wefe signiﬁizently more e T

-

nestless than normai control children. In the present study, the
cushion used by Sykes et al. served as a direct measure of motor ' ) .:*i
"activity during the' testing session.
Neither‘these.measureg of activity nor those of 1m$ulsivity
have been explored innbtgin-damaged children. In the 'present study;
"an attempt yas made to define the brain injured poRulation in more ‘

precise terms than has been qéﬁ;;n. The following', sections will

* provide some beckgronnd on this diagnostic category.
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Cerebral palsyr definition and description. Frequent reference ‘
. 4 .

. ' :
is made. to CP as one of .the major categorggs of brain damage. Though

+
~f = ~ Lt

it &an loosely be defined as a form of motor impgirment due to injury

to the brain, bothsthe type and severity of the condition ‘are dependent
. Y .

'/ on the locus and extent of the injury. Thus, CP is a very global term. . -

Broadly speaking, it can be éhbdivided into five major caéego;ies each * .

ranging from:very @ald to very severe. The two mmost c;mmon forms are | ’ ‘;
'spas§iéity and athetosis. Spasticity in éhrn can be subaivided“into,q/ n/
a) monopiegia: loss of control in one limb; b) paraplegia: loss of'

control in both legsy c) hqmiplegia: foss'pf control in”one arm and _
th;\cerrespondiqg leg %nd d) quédﬁhplegia or diélegia: "loss of control . ¢ | -

s ~ * - . ' “ N Q_
in all fouwlimbs (Deau;¥} 1955; Oswin, 1967). .These impairments are

—due to damage Sustained “if The Cerebral cortex, whereas athetosls 18
largely: the result of injury to subcortical, Basal ganglion structures
. . R .

- (Bortner & Birch, 1962). -Athetosis is_éharacte;izednby.a lack of motor

control of the whole body which mdy be accompqﬁied'by dribﬁlihg, lack

. . -t .
of facial muscle control, speech impediments and hearing losses, It
usually causeﬁ 1mpaﬂrment in all four extremities (Deaver, 1955). - o -

Damage- to the cerebel%um may result in ataxta, another form of

cp cﬁaractérizedfby'a loss in balance and cobfhiﬁhtioﬁ; This condition :

is rare in its pure form. Resistance to slow passive motion constitutes
<y - % . - .

.+ another form classified as rigidity.. Very frequently, damage to the ~y

brain cpovers several areas and it is often difficult to make a cleai-cut

. ) ]

diagnosfs. Thus, a further category is that of the miked type. ' . -

’

In addition to the actual motor }mpa{iment, CP children may suffer

< -

from other handicaps such as learning disaﬁfliéies, heaﬁgng deficits, poor
eye sighﬁ and speech defects (Oswin, 1967). A very high percentage ~-

+ « = ,‘ 2 '{'
“ . .
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¥

o

'.9 ‘ a?p;oximately 60 .to 70% =-- are ﬁ;ntally rélaréed (Deaver, 1955)2 .{;t,
' there is not necesghrily a ;elatidnship bétween the severity of the ";
- .physlcal handicap and thé severity of the intellectual impgirmént.
‘y : In fdct, children ;ith severe'physicél handicaps may exhigit'greater

. ) iritellectual abilities than less severely impaired -children. Similarly) -

RS

‘percéptual deficits may be present regardless‘of the extent of the
. _ - motor ‘idvolvement. Thus, there may be manifestations of perceptual
' - o . 3
- impairment even without a visible physical hagdicap (Oswin, 1967).

. , . NN
However; there is stfie’ evidences in the literature indicating that

N poor pérfbrmancé on. some perceptual tasks ig a function of the severity
. s . .

of the zjurological involvement,'regardless of the diagnostic category

(Cobrinik, 1959). Moreover, iﬁ‘spiie of a similar trend in this

]
o

direction, Bortner & Birch (1962). also found that-athetoid—children — . |

. _pergorﬁed significantly better than spastics on the WISC block'design _'

L]

SUbtest,lsugggsging that spastics are more impaired percéptually tHan »

athetOidS. ’ " v - ; ‘ . - . 4. K *I- " .
e ) )
The nature of their handicaps cadses many of these children to ‘ -

¢

lead.a.very passive &nd frus;rating 1ife. The lack of normal chrildhood . .
¢ : f . L

experiences and development very often' résults in further problems in ’ J

the areas of~emot13nal and behavioral adjuétmént. .
, . ‘ .
In summgry, GP is a vety global term encompassing a wide range
\~
of - motor deficits resulting from damage to specific ateas of the braln.

#

b o

Disturbances .in cognitioe, perqsption and4emoqional adjustment may,

acqg@gfny the actual physicél handicapSa In order to select a ’ >
Wl ‘
relativel;\hom%geneous sample of CP‘;}C is necessary to specify (1) the

" type and extent of-motor 1mpairment and (2) the level of intellectual

) 9

functioning. .In this,stgdy, anly-spagtir children- of mild to moderately

» . T -..'/‘ I - -
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N,
severe impajrment and "average intelligence were used. The folldwing
. -4 .

.
in this category. o . " .

N

discussion of behavioral traits is to some extgnt'liﬁiﬁiigto childrén~ -

N 0t
{4 - ~

Behavioral correlates of cerebral palsy in'children. _Most qf : |
‘ ) |
|

N N

the studies to be reviewed in this section utilized CP childrén.hs ., .

. . . .

subjects. fn those stﬁdigs whose gkmples-wége not defined, the 5 s

subjects are referred to as brain-damaged. S CoL ) . &,
‘ . With regard.to activity level .in brain~damaggd\;hildreﬁ; . ‘ .

mﬁéve;al conflicting notions have appeared Jin Lhe 1itef&tﬁfe.’ Benton ‘ ~

———e e

I3 [

-

(1962) noted that the term "hyperkinetic impulse disorder™ was

®

frequently used to describe the complex of behavioral traits associated N . .

] 4

with brain damage'in children of adequate inteLligenEZ., In adaitiop i

‘
o . e -

to motor hyperactiQity, such behavior characteristics as distractibility,-

o i e

) Strauss & Kephart (1955). Support f8r this notion has come from.

. clinical descriptions of ‘children with minimal cerebral'dysfunctibn

/’T“\\

lmpuI51€IEy,adg-sport attention span are-usually associated with this .

< ’ - * . - {
syndrome. As noted previously, these ﬁirst descripfions of the brain~

"injured child stem from the work of Strauss & liehtinen (19&7f and

- v \

(Clements, et al., 1963; McCarthy & McCarthy, 1969). ~

[y

bn\thé'bthe; hand, Brown roposed a hypothesis of

e !

hypo-responsiveness, suggesting that with IQ held constant, brain-

-~ ?



’ °
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» v

D ' suggested by Cruickshank (1967) This investigatorpproposed that there are

U =/ form of hyperactivrty whfeh may occur together or separately

e ' "sensory §peractivity?, which 1s sometimes referred fo as distractibility,
and "motor hyperactimity", also referred to as hyperkinetiq activity.
It is therefore possibleﬁfor a child to be relatiGely passive_physicall}

and yet react impulsively on a cognitive level. Thus, there is at
present no coﬁflusive evidence indicating that brain-injured children
’ . . N

f 1 . . !
( are motorically®either hypo-. or hyperactive , g
Ly, g . “

v ‘ v),

With regard to cOgnitive ster, a number of studies have indicated

'

that<brain~in3ured children make more errors on perceptual tasks than
nonbrain-injured children (Berko, 1954; Bireh & Lefford 1964 ; Cobrinik

1959 Dolphin & Cruicksh}nk 1951; Stephenson, 195]) ‘. Cobrinik (1959)

de . ' S . 2

}und_that_these_nhildren_ma _significaatl

‘-‘ . o . . . - J—
fewer correct respgnses than nonbrain-injured subjects on a hidden

t

- , . [y

.

' figures test. T e
- Several hypotheses regarding the nature of the peréeptnal

de. It has been suggested that

perceptualiy deficient ch}ldren simply do not "see"7the solution.
This H&pothesis'has not been supported by studies which have controlled

ﬂnfd\ for visual anomalies (Mednick ;_hild, 1961; Santostefano, 1964). )
\Furthermore, Bortner & Birch (1962) found that visual discrimination R ,

V o could be viewed as a separate process from visual reproduction and

'.

that in brain- injured children visual perception is often intact. Thes
investigators presented two groups of CP children ranging in age - from B ¢
eight to 18 years. with a modified version of the WISC block design
subtest. Enen though the children experienééd dif iculty.in reproducing

. - the designs,_the§ were nevertheless able to discrininate between,correct

a

k]
.
Py &



' ) : N
. . ! ’ ) =
- ~ and incorrect reproductions of most of the. failed tasks. The investigators
< suggested that this discrenancy between the ability to discriminate

z.and- the ability to reproduce reflects different stages in'o'ntogenetic

- de,veloPment. Visual reproduct:ion, representing a higher lgved of

- )
o development and requiring more complex processes would-thys be more

\ ! . ¢ »

suscegtible to brain injury -than visual discrimination which is at .

°

a lower ontogene&icf-le.velfﬁlt.uould_saemﬁthat.it_iei not possible -g:o
» :

, l . conclude that inat%ility_' to see differences in stimuli could fully .

/ - t ’ - 7 * .
account for the poor performance of brain-injured children on such

-
<7

tasks. - — ‘v - e ’ . {
* . -

. Aﬁoéher ‘theory which has been advanced is that brain-injured

- .
. -

children perform poorly on perceptual tasks’because they do not attend

. to relevant etimq}i. They"are distractible and impulsive.* However,

in order to evalnaée-this,theory, it is necessary to use some direck.
e ~ R . . . a .

. L]
measurement” of this dimension such as the’ recording of response

latencies in 'tasks of high- response uncertadinty. "
. . N

¢
-

g 2 . . Research has 1ent some support to the idea of the brain- .

- " injured child as being more impulsive. Lowry & Campbell (1972),
Waw found that both focal and general epileptic gchool«

- +*
! -

- nonbrain-injured children, 1In this st;udy, impulsivity was directly
\ - .

~measured but CP children were not used.

1 . aged chlldren rated .more impulsively on the MFF when qompared to

.~ Those studies which did utilize CP children did not directly

méasure -cognitive style, Howeve.r, White (1971) ‘obgerved that CP
. - * . [
preschoolers whb made significantly more efrors on a discrimination

)

and 'form sort g task than eithexr normal or economi‘eally' disadvantaged

subjects, se'.emed to respond more impulsively. .



1

/consisting of attentional, concentration and number components. Rowever, °

. One. study seems contrary ta the expeccQtions,of distractibility

. » ~

_hand impulsivity in ‘brain-damaged children. A factorial analysis of the , ',°

intercorrd¢lations of WISC subtest scores,of emotionally disturbed and

‘brain-damaged childrefi revealed that the brain-damaged group had | -
. . \S : . » . . [N
loadings similar to a standardization sample with respect to a factor

x

the emotionably disturbed children’ produced much hedvier loadings on

s o o
S

this factor than either of the- other twd groups ‘(Bortner & Birch, 1969)

a

L

Although these findings seem to contradict the notion of 1mpulsivity,

—_ ’,
' r - Iy °

Bortner & Birch also suggested anothar plausible explanation for this P

r

discrepancy, namely that the performance of emotionally disturbed

4 .

children is influenced by more diverse behav1or tendencies than the brain-

[y

damaged group. In summary, most of the clini aé~s&udiesrvw—“*“‘

e

‘s

- - - '

“still seem to support a hypothesis of impulsivity. -

>

.+ -Another group of investigators have put forth a different

rY.

hypothesis as to why brain-injurediéhildren perform’ poorly on .

’

pérceptual tasks. Mednick ‘& Wild (1961) found that after/having

trained subjec;g to lift a finger from a reaction key whenever a certain

.

" lamp was,lit, ce children did not respond ‘as _fr a control

group of nonbrain-injured subjects when -other lights on~th§hranel were

11luminated. The ‘investigators regarded these results as evidence of |

'

‘lowered stimulus géneralization in the brain-damaged group, suggesting

that these children are more stimulus bound and concrete.

bl

a

" Thus, while there appears to be general agreement that CP

children perform poorly on perceptual tasks, several theories have -

LY

been advanced to account for this deficit 3 Similarly, there still
[} i

"

apgears~to be some controversy regarding activity level and cognitive

Q

L



’ style in these children. [t , . . '

P t

T : =
Statement of the probizﬁ>\>§ggeral facts emerge from-the review
= o

~

of the-literature. First, there is no concluégie-evidence linking brain

¢ [

damage-in‘chiIQren with hypgtactivity. In fact, some invest gators
: have suggested that brain-injured children are actually lesh active
ph&sically than nonbrain-injured children. Second, there seems to

4

be a general failure to distinguishlb

weenl motor act%rity and cognitive
style. And third, while it has been est blished that brain-injured and

‘specifically CP children. perform poorly on-perceptual'tasks;'seve;al
theoriks have been advanced to account for this pérceptual deficit. One

!

of the hypotheses is that impulsivity characterizes the responsé style
1 N . ~

of brain-injured children and contributes to perceptual'defaﬁits. In

view of_ theﬁe_findlngs, it was decided.tv_explore - the—feé&&renship"ux

motor activity and ‘cognitive style to clinical status.
{ : ’ ' .
Although measures of activity level and cognitive style have’

o

- been &Led independently on different populations, they hdve not been

-

combinqd in an investiéatfon_of brain-injured children. In the present

study, motor activity in spastic CP ciN ldren was investigated with two
. . ® ‘ [t M i
“ measures of activity level, one direct and ‘one indirect. Though

\

- evidence from the‘literature suggests that these children are
) ,motorically hypoactive, clinical observations seem to indicate that
- X{ » ‘ .
they are in fact hyperactive. On the basis of these conflicting views,

1
.

their scords ‘on hoth the stabilihgtric cushion and the Werry-Welss-~Peters

-Activity Scale were compared to those of a matched control group of
! nonbrain-injured children. A - .
. . , R ‘n

Since impulsivity is frequently cited as one of the behavioral

-

correlates of brain datage, it was also expected that these childrén



o
.

° e ’ »
' +

j - ’ a 17 .
| ,

‘ ’ ! o \. i i ' ‘ - ,/
would perform impulsively on a perceptual 'rec*o'gniti:én task. Specif:.cally,
Tit wak hyeothesized that CP children will make more errors and have

Y Q

shorter latencies on the "MFF than a con,trolt group of nonbtain-injured

a
¢

children. + - S o ’ . i :

N

~ - ~

. Finally, a third purpose of this study was the investigation x .-

A} ’

of the nature of the relhﬁj\ip between mo‘tor activity and cognitive
‘ B /
style in these children. AltMough the .dmount of gross motor activity

was (found to differentiate between iﬁpulsive and nonimpulsive ,

- »
N

neui:ologically 1ntact boys, there is at present no mdlcation to

suggest that motor hyperactivity necessarily results in cognitu‘re
o
impulsiv1ty, and that there is a one to one relationship f)etween these

¢

two personality dimensions. In short, an attempt wys made to investigate

/ . ' Lt .-
(;‘the performémce of SpasticxP ‘children on.a perceptual matching task - - "

-3

N

_ disabilifies were excluded. The experimental subjects belonged . .

< w
- , .

and to exp lore thé fe}ation'ship between cognitive style and motor

activity levels.

. . - r, i
: e » e ,' .
. - - .
{ N .
- . -
. € M
.
.

~Subjec§s _ , R

A group of 15 cp’ children and a matched control group of 15

nonbrain-injured children participated in this study (see Appendix B). - r
- A1l expefimental subjects were out-patients at the Montreal, Children's

X
Hoapital, and were of at ‘least dull normal intelhgeﬁce. In all cases,

- £ -

e Tt e e

estimateS\ based on WPPSI WISC or St:anford Binet scores were obtained

-4

from hospital records. ‘Only children medically ~di.:;a.gm:;sed as spastic

CP cases were acceptad into the clinical group. Thus, children 'witho : ,9\_

\ - -

such related problems as hyperactivity, epilepsy or other known o
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The CP group consiste?jﬁi fbur girls and 11 boys ranging

in agé#from 6 years 5 months to 12 yeafb 9 months with a mean of

(2

. ) 8 yeérs 11 months. Their 1Q's ranged from 78 to 114 with a' mean

{/// of 98.5. Six of the children were students in a school for handicépped

" .

. childgenl '0f the remaiﬁing nine children attending #egular schools,

. 0

only two chi'ldren were in special classes. -

The conérol grsyp consisted of children érom normal classes in
a predominantly middle class éleﬁentary school iﬁ'the Montreal area.
' | ] The- children in this group were individually mache&rwith their‘CP

l . ‘ counterparts on the basis. of age, sex and 1Q. Their ages ranged

.

from 6 years 6 months to 12 years 10 months with a mean of 9 years.,

.

A t test for matched samples indicates that the two groups did not-
) Y ° . 3 5 -

. - differ §ignificant1y with respect to age (t = .76, df = 14, p 5.05).
Ehe“IQ“for'the'contpol group ranged from 79 to ilA, with a meén of 99.9.
i ‘ Again, the two groups were well matched with respect to this varfable

(t =-.47, df = 14, p ).OS)é It is necessary to_hote that the estimates

1 o

of intellectual functioning were based on a number of measures, and

"that not all IQ measures were obtained immediately prior to the MFF

.

e e e e
t
.t [ s b

this possible source of error must be kept in mind.

Parepts of the children selected for both groups were contacted

v

/

tested. '

Caret

o . predominantly to the léwer-middle and middle class soéiq-economic N
levels. N, e’
! g un:" . !

. " by mail and.only children for‘whomaﬁarental permission was secqi:f vere

o7 ' administration. Though the data were used for matching of the subjects,'
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Test Materials . . !

’ q

Medsures of activity level. General activity level while-at

-

home:, during trips and in school was evaluated by means‘pf the *

Werry;Weiss-Peters Activity Scale (Werry,, 1968) (Appendig A), The

weighted scores obtainedéﬁrom the angwers served as an ihdirect

measure of motor activit

1 - » ‘ “ N

A more ‘objective anfi direct méaéqté of aetivity during the v

testing session was provided ,by a modified version of the:Sprague 7.
& Toppe (1966) stabilimeéric cushion. Both posterior-anterior U
. . S

and lateral motions’ of the subject activated microswitches wﬁicb .
were connected to a digital counter. Thus, it was éxpected that

the score on the counter accﬁrately reflected the child's activit&
) . ~ .,
X X . Ly .

during the test performagce. - s ]

§

Measure of cognitive style. The Matching Familiar Figures
. . ~ e ,

Test (gagan et él., 1964) was used as a measure of cognitive style. \\'

This test consisted of 14 sets of familiar'objecté,,;woipractice

items and 12 test items, Each .set consisted of a standard and 5ix

L]
.

variants of which‘only one was an exact duplicate of the standard.

(SdﬁpLe items and instructions can be found in Appendix-c).;f

o w + .,

Procedure ) ) '
KR AL LS .

Prior to or during the testing sessién, the parents of each- child

PS

A S
were asked to fill out the Werry-Weiss-Peters Activity Scale. Each '

subject was testéd individually. . CP children were seen at the Montreal
- - 7/ ’

Children's Hosﬁi%al or, if the parents were unable to bring their child

" to the hospital; a home visit was arranged. All the control subjects

¥

except one .were tested in the school. ; o .

In order to obtain an estimate of their intellectual functioning,

-
'

- iy




. ) ' . i
the Peabody Picture Vocabulary Test was admiﬁ;stered to those control
- Re} )

’ to L

. . subjects for whom no IQ data were available. The MFF .was then -

administered to all subjects while they were seated on.the ‘cuyshiof.

., Each standard and its variants were presented simultanéously and- the

O subject was Esked to find the variant which was identical to the ’
’ °

-

standard. A maximum of six trials was pgrﬁitted per, item at which

point the experimenter indicated the correct answer. Latency to the
. - -

r
1

k) . 3
first response and number of errors .were recorded for each item.

“ ' )
1 - o

. Testing was completed in one session iasc{ng approximaéély +
one half hour. . ‘ ‘
R © 9
. . Results : .
| ' ' S e

Measures of ‘Activity Level

— | — — -~ « ©

' Motor activity during the testing session:  The number of
) i LT . ] . . :_ . ';':
movements -for each child during testipg was measured using the

i

stabilimetric cushioh. The scores of children in both gr#ubs were

w ‘

variable ﬁith fhe n

.

with an average of 10.27 for the experimental group, and from O to. -

.27 with'an average of 11 for the control group. : :

K
[ 4

Since the subjects were matched, the Wilcoxon matched-pairs

[ -

signed-ranks test (Siegel, 1956) was used to test the’signifidhnce
of the difference in scores of the two groups. Tﬁis difference was .

. ' not significant (T = 46, y_ = 14, R).éS).,. It can'b¥ concluded ’-t:hat' .

C e . B ) .
CP children were not more 'active than nonbrain-injpred-children on’

, : . T .
this; measure, . o % . -
te - AN - -

It was feared that’ the audible clicks’ of both the seat and

the counter might have acted as a distracting influence for the
- P . * . v hd N . \ - .1""

aer of recorded movémgnts ranging frém 0 to 50':




¥ Spearman rank correlation coe}?fig'jent (Siegel, 1956) wi's computed

21

. - : .
B : -

%

'children. Althougﬁ most of the children became aware of the sounds, only\.

. one child-in the experimental group discovered the relationship between

his movements -and the clicks and deliberately wriggled to produce the
's'.ounds. Thls accour:ts for theascore of 50 inm-: 'th,e 'CP group. -However,
elimination of‘th‘i‘s_”sc)ore and i‘ts‘control,counterpart‘lfdid mb~affect , ~5'
the results (I'= 32, N = 13, p>.05). | !

2

General activity level, Answere to the Werry-ﬁeies-Peters Activity

+ " Scale were scored in dccordance with general diffections, with a score of

0 for a ."No" answer,‘ a score of 1 for an answer of "Some", and .ge score
A
of 2 for an answer of '"Much": As in the case of motor activity during
n ¢ )‘ ,
. the testing session, the Wilcoxon test showed that the s&8res were
. .

not significantly different (T =“3?, N = 14, ES.OS), indicating
that the two groups did not differ id general activity level as

rated by their mothers,

~

’ -The que'stionnaire consists of .33 que'stions and it is thds N

’

possible to obtain a maximum score of 66. It is. interesting to note

LS

faverages with the experiment group obtaining an average of 14°.35
/

_ that in relation to this score, bpth grouﬁ%‘ ot:/ained relatively low

points and the control group veraging 11.67. - K
F P . ;
' Activity level intercorrelations. In order to determine if

there was a ‘relationship hetween these two activity measures, the

o . ES . -

s

'fon each group e In the .case of the expe’rimentaT subjects there was

' +

agreement& etween scores on the stabilimetric cushion and scores/,an\ .

the Werry-Weiss-Peters Activity Scale (rs = 467 N = 15 P <.05, one-

tailed) . For the control group, however, the correlation' between these ,

) . . o -

two measures was not significant (rg ==134, N = 15, p>,‘05).

7 ' ‘ ' :
. ! ‘ i ' - . ) :
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Exclusion of the seat score of 50 in the CP group resulted in elimina,ting
~

the signifi.cant seat-questionnaire relationship (rg = .387, N 14, °

)

i1}

.p> .05). The result for the control\ group was not appreciably affected

by ‘the removal of the cou;lterpaxjt of this score (rg =176, N = 14;

. €

~p>.03).

Measures of Cognitive Style g

]

Error and latency comparisons. Two scores can be ,obtained from

the. MFF test: a) thelt_:otﬁl number of errors and b) the mean latency fo"'

each subject.* The Wilcoxon test was usgd to con'lpare the two groups

on these measures. As was predicted, the CP children made‘_signi'ficantly

s
-

' _mox_'e' errors than the control group (T = 23.5, N = 15, p <.025, ong-tailgd').

-t

In§pecr_i“or o.f the total number of\errors for each test item (see Mﬁpené]ix D)
indicates that CP children made more errors than the control group on all

but two items. These data suggest that the two' groups experienced

9

» »

difficulty on the same items.

”Cont'ra'ry to ‘expectation, a comparison of tean latencips produced

/'no significant differenc;)betwqen the two groups- (T = 41, N = 13, p> .05),
- - &

Y

indicating that CP subjects did not respond more quickly”than control .
sub jects. Howei/er;\gnsexamination of reéponse times on an item by item .
. t ; i 4 i

basis.indicates .that conttol subjects had somewhat longer latencies

3

than the CP group (see Apben,dix E). The-one deviation from this pattern

4
was. due to the exceptionally long latency of 238 seconds for iteém 9 by one

o /

. ‘ o
of the CP children. An analysis of variance of the data classified
according to groups and items indic';tes that there was a significant

item gfﬁect (E = 1.99, .df = 11 and 154, .p £.05). However, both the

\

group effect and the Group x It:;am interaction resulted in F ratios
0 . ”

smaller than 1, further corroborating the results that the CP group

\j ’ Al




* Thus a reflective child is one who scOres above the median in latency

~suggested tha} it is more convenient to use latency as an index of

L4

did not respond more qnickly than the conttol grouo.

. A combination of error and latency scores can be used to
’ .
determine a snbject‘s classification as either reflective or impulsive.

\ [

and below the median in number of errors, whereas an .impulsive child |

scores above the median in errors and below the‘gpedian in latencyp

!

A median split performed on the comoined scores indicates that .out .

of 11 impnlsive children, seven were CP subjects, wherea$d ofit of 11 ~ /° ’ /
- - ?
clearlﬁ reflective children, seven belonged to the control group-

These differences, however, -were not sigdificant'(& =.727, df = 1,
p>.05). \ , T
In sumnsry, these data do not support the hypothesis that .

CP children are more impulsive than matched controls. lt is

necessary to look for other explandtions of their poor performance

on perceptual tasks. . ]

Latency-activity level correlations.“Kagan, et al. (1966).

reflection-impulsivity when sample sizeg are small.. This is possible

since there is always a strong negative correlation between latency

.

and errors. In the presett study, the error-latency correlations for
/

"both groups were significant beyond the .05 1eVel (rs =-502, N = 15,

‘p_<.05 for the control group; T ==600, N = lS P& 05 for the

experimental group) and are thus consistent with previous findings.
The relationship between impulsivity (using latency as an index)
and motor activity in both groups was investigated by using the Spearman

rank correlation coefficient and a correction for ties. As can be seen W
¢ ° f 3 -

from Table 1, none of the correlations approached significance.y Thus, g
q“ 1’ L \/.‘ ®

P - ~.

R




: " Table 1 | ' .

. o " Latency-Motor Aztivity Correlations (rs)‘

. o I . 3 ' o8 ‘ -
for Cerebral Palsy and Control,Groups - ] .

VA <« *

A

Group - Latency-Seat ) Latency-Questionnaire
. ‘ 3 ¢ '
. cp {7«« " .078 : -.022 -

. [ 4 o



" neither ,t;hef CP group n;r the control group showed eny significant -

" correlation between latency and ,ac.tivity on ;:he sf:abilimetric cushion

“© A A ‘ ~ & § ©
fund latency to be relatively orthogonal to verbal.IqQ. ’ K

© that .-poc)r perfoi’mance on the MFF test ‘was relatively independent .

15, p>.05 respectivelyys

(rg = .078, N =15, p> .05 and r, =013, N

Similarly, there wa-s no significant relationship i:et:ween latency and

general activity level according to the Werry-Weiss-Peters Activity
Scale zrs =-027, N = 15, p> .05 for the experimental group and ]
3
rg = ,025, §’= 15, E).(?S for the control group).
I:.atency-IQ a'nd]errqr-?IQ correlations, .Correlac_ions betwé‘gr‘\ ,

[N

latency and IQ of %134 (N = 15, p>.05) and .41 (N = 15, p> .05)
obtained for the control and ce groupsk were not »s’ignificant.‘ This

§ .
finding is consTsfent with resu}ts of previous ‘investigators who

Similarly, error-IQ correlations of -.34%9 (N-= 15, p>.05)

for the control group and -.483 (E = 15, p > .05) for the CP group

‘-

,subject:s on the MFF t:est it was considered imporr.ant to ar;alyze the

performance (Lg-errot relatiokehip in the 10 CP subjects for whom . ‘

these data. were available. ~A low negabive but 'nonsignificant
\ » T

correlation (rg =~219, § = 10, p>.05) was_obtained, indicating

|
|
|
|
were not significant. Due to the large number of errors made by CP . ‘
|
|
|
|
|
|
|

«

of performfance IQ in these subjects. ) ‘ |

Analysis of error patterns. As the total number of errors

effectively discriminated betweén the two groups, but neither full
. ) ‘ ' -
scele nor performance IQ measures were significantly related to error:

@

© ’
measures, it was decided that an examination of the children's response" !

] . .t
patterns might shed some light on the nature of the differences, Thus,

the'possibility that different response strategies were responsible. for

'

- ' - P
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the larger number of errors.by the CP group was investigated. In order
I . N . , . &
to record the responses, the variants for each stimulus item were

" numbered from one to six, s@ng with the-item in the.upp.er left-.

¢

; hand, corner of the page, proceeding across t:hue three items on the
upper line and continuing with ‘the lower line, thus endingf with the

- item in the lower right-hard corner, -
¢ . !

When the various response forms were examined, it was found -
~N . .

- ;.

that the children followed one or more of four different patterns.

The first one was a random selection of answers, that is no set pattern

. .
4

of’responding. This manner of respdnding was uged most frequently
. g Q

by the control subjects. : C .

Kl

A second pattern of responding was that ‘of choosing variants L.

in series. (For the'purposes of this paper, 'a series was considered -,

to consist of at least three variants following each: other cor}secutively

either forwards or backwards for the same item, such as 1-2-3 -or 6-5-4) . )

¥

- -

T_e‘n oi:: th,é 15 CP children used this péttgrn at least once, whereas only* <

.

five of the 15 control .subjects responded in this manner t least once.

f ' B 4

- However, ix_sifi)g a _)52 analysis, no’significant association between group
membership and this particular response style was found ~()_(2.= 2,13,

- -

-

.

af ="1, p>.05).
A third résp.onse patterﬁ ‘consisted of a form of persé_veration;

in which the same variant was chosen more than once for any given - %
' . » . L ' :
stanaoa_rd. This occurxed for at least one item for eight of the E

CP subjects, whereas it o %’Gccu)rred for four of the control subjects. :




- not- employ the same response patterns.

. ' ’ }
that of position effect. It was_foéund that some subjects frequently

began with a veriant .in a pprticular position regardless of its

appropriateness: Thus one CP child began with the first variant 10

out of 12 times, out of. which only two first’choices were correct.

. - i

Another CP child chose the variant in first position seven times

with only one initﬁally correct choice, and chose variant number 4

the remaining five times wikh no correct first choice.< It was
\ " L}

decided. that any poéition which was chosen at least five times with '

no more than one correct first choice would be considered a position’
L

effect. "Therefore, using five as a cut-off point, it was found that

K

only one control subject exhibited this tendency, whereas seven CP

subjects manifested a similar pattern,”’with one of these children

’ -actually using twd*differén’t positions. Use of-the Fisher expct

.

‘ probability test (éiegel 1956) indicates that there-was'a clear

{Fsdciation between group membership and the tendency to begin the

responses tp any. given item with a variant in a particular position

"(B = 0176). These results puggest that CP and normal children do

o

s . . <
‘Discussion Lo

The results of the present study ihdicate that the spastic' CP

5 N

>

'.chfldren.investigated do not differ significantly from a normal

control group with respect to motor activity. While it may have

-

been expected that-these children would be less active motorically

due to their physical handicaps (Oswin, 1967), neither the scores

on the stabilimetric cushion nor the results of,the Werry-Weiss-Peters

Activity Scale support this hypothesis., Nor was the clinically observedc




' ‘of the general lack of. intercorrelations reported among the various

. ' ‘28 o
4 . ' . / ’

-

hyperactivity supported by the results of the study. «Theseq%indings may v
in part be explaiﬁed by the nature| of the sample tested. Only spastics

of at "least dull normal inﬁelligence and wrth nd other assoclated -defects

were accepted into the experimental group. Thus, more than half of the

children in this group were'able to attend classes in regular school

-

and were not confined to the restricted environment usually associated .
with physicaliy‘handicépped individuals. The extent to which each of’

these variables is responsible’for the normal physical activity levels

-

cannot be established in this investigation. However, both hyperactivity

and hypoactivity have been  reported as consequences of inadequafe environ-

a

mental and physical stimulation (Yarrow, 1961).

s < .
It may be of iA:;:EEQ to néte that a significant cortelation

. e

was found between the two motor activity scores for the experimental |

«

group, when the subject‘who‘was aware of the cLické was included,

whereas no such’ relationship could be established in the contrﬁl gr;up.
Although all the children were equally exposed to this»sound,'oggy

one child reacted by deliberately prod;;ing the ciicking sounds. Since

this child's behavior can he takén as a reflection of his particular

personality, his data should not be excluded from discussion. In view

1

‘measures of activity level in dther studies (Cromwell et ai., 1963),
the significant relationship between the two activity scores for the

CP group merits further LnJestigation. Questionnairés such as the

WerryJWeiss-Peters Activity Scale are mainly based on parental and

~cIinica1 observations, 'Akthough this particular scale is'generélly o

used'wltb*hyperactive children, it nevertheless covers behaviors

-
-

. > .
common to all children. Thus, since there is relatively frequent
. . : ' .
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‘&

conta'ct between parents of CP children and clinicians, they may both be

aware of and look for the sale/bghavior patterns. This hypothesis may

7

— —— . -

/
partially accounr/fo/ the correlation of scores on this scale and the

|
‘ )
’ C relatively objective measure of motor restlessness during the testing.

R . o

session. . . . '
- As 0perational'1y defined by Kagan's MFF test, the CP children -~
,tested are not cognitively impulsive as are general and focal

- N *
epileptics (Lowry & Campbell, 1972) or hype‘ractiye children (Campbell,

et al., 1971), Although Kagan (1966) suggested that brain-damaged -
children are gore likely to be impulsive/ the pix;esem‘: results are
. Coe B :
dncongistent with the notion of hyperactivity and impulsivity '

‘

- associate‘dfwith the iarain-fnjured child (Strauss & Kephart, 1955), - -
Strauss & Lehtinen, 1947), and are more‘ in lineg wifh Bent:gn."j (1962) -
findings. He noted that thé"'hyperkinetic impulse ,disorider" is’ rarelly

. manife'-;ted by children with obvious neurological impairment. on’the '

bthgr hand, neither is there any‘ evidenc;e of hypo‘-—r'esponsiveness as -

’ - suggested by Brownin.g (1967).

While .the CP children had shopter latencies than the contx;ol »
‘group in an item by item analysis, the difference in reactit;n times ',
between the two groups was not significant. The only meaningful '
d{.fference accurred in the number of errors. Thus the production of o
a larger number of errors by’ the CP group is more in line-with
Cobrinil;'s (1959) study and suggests that the poorer perfqrmancelis . ' ’
"related t'o central factors-other than attentional deficits and \, ' .~
impulsivity. An analysis of t:he t:ypes of errors made tends to confirm

the hypothesis that: these children experience difficulty in dealing

a o " with visyal information. The significant position effect found in the -

\ . . .
! ’ ) ’ L
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cP grbu{: 1enmds support to Mednick & Wild's (1961) suggestion that T
ythgs‘e chilc,lre‘n-may be ﬁ:org concrete a‘nd stimulus bound. It would
seem that they are.completely overwhelhed when they mustedeal wi't:h. , -
a perceptual problem of\.’ high responée t:xnéertainty. They tend to
reéort‘to developmentally immature re;;ponse strategies. 1In part,
choosing the correct answer- on the basis of position may contribute
to the clinical observat;ion of imp'ulsivit':y( in some brain-injured
. children. R . - ‘ _ | !

It sl;ould be emphasiz.ed that the pr:esent ‘results apply only ot
to a very specific group of CP children. Other diagnost;Lc groups - .

g

such as athetoids may manifest different bel;avior'al pa'tterng.

Generalizations with respect to tﬁese_ findi:;gs must g:here‘fére l;e

ll;lmited to spastic CP children. With these resegvation; in min(i,

it is possible to discuss the implications of th; present findings !
‘and their relevance to the educational development of thgse chil;iren.,;.'
Sinc-’e the CP achildren.were not cognitively mo;:e‘ impulsive than normal.

sub jects, tréinipg in delaying respons'es’and the more effic@ﬂ: use

of the time intervals would not significantly benefit their school LT
. ‘performance. In'steaq,’it may be more beneficial to subject these
children to very speciffc training in visual percepti;m. As no;ed

by Birch’& Lefford (1964), these children;s difficulty appears to

be mainly in the areas of visual analysis and synthesis, and as such,
training should be concenf:ra-ted 1p‘these areas. It would also seem

" to be ;more important to structure perceptual prol;lem's‘ so0 that they.' are
withilr; the range of competence or only mildly difficult fo;: the CP

child. This procedure would ensure that CPF children do not become

overvhelmed, make large numbers of er}ots, arid become even less self-

9

(2}




as\sured about their problem solving abilities. . Furt;her.re‘éearcﬁ probing .
. N . LY . V4 4 ., .t

% the impairment in handlitig'visual' information and its relatioqship .o

sto cognitive style might prove fruitful. - .
. b Y ) ’ ',
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EApg@ﬁdix A -
7 Werry-Welss~Peters Activity Scale
!
¥ + &.
DURING MEALS ' .

Up and down‘at table , .
Interrupts without regard )
Wriggding ' ’
Fiddles with things

Talks excessively

TELEVISTQR

Gets up and down during program
Wriggles -
Manipulates objects or body
Talks incessantly

Interrupts

DOING "HOMEWORK . o '
Gets, up and down
Wriggles ) . A
Manipulates objects or body
Talks incessartly .

Requires adult supervision.or attendance

- SN

Inability for quiet play
Constantly changing activity
- Seeks parental attention ’
Talks excessively :
Disrupts other's play . . .

SLEEP ' ' :
Difficulty settling down for sleep
Inadequate amount of sleep
Restless during sleep

By

BEHAVIOR AWAY FROM HOME (EXCEPT AT SCHOOL)
Restlessness during travel
. Restlefsness during shopping (includes
touching everything) -
Restlessness during church/movies .
Restlessness while visiting friends, !
relatives, etc, .
SCHOOL BEHAVIOR®
Up and down
Fidgets, wriggles, touches
Interrupts teacher or other children excessively
Constantly seeks teacher's attention

»

1)

) o~

TOTAL "/
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Appendix B . *

/ ~' 'Subject Characteristics

‘ Spastic cereﬁral‘palsied ¢hildren )

: male, ;ge 7 ;ll,iStanford-Binet 94 paraplegic, . Y

a ' ‘ t
attends special class in regular school.

' male, age 11 - 3;;WISC F 99, v 103, P 94, diplegic,

male, age 6 - 5, WPPSI F 91, Vv 95, P 88, paraplegic, /

-

‘attends school for handicapped children.

female, age 6 - 10, WPPSI F 78, v 90, P 69, quadxiplegic,
attends school for handicapped children. o
male, age 7 -"1, WPPSI F 1@4, V 106, P 101, paraplegic,’

9

attends special classgﬁn regular school.
male, age 7 - 4, WPPSI F 109, V 116, P 99, hemiplegic,
attends grade one in reguIar‘schOGl. .

femaiéyxg§e 7 -7, WISCF 104; v-101, P fba, paraplegic, '

attends grade two in regular schobl.

. female, age 7 - 9, WPPSI F 88,V 82, P 96, diplegic, .

' . . 7

attends gradq two in regular school. o e

- >
attends school for handicapped children. .

2

male, age 9 - 5, WPPSI F 96, V 97, P 96, hemiplegic,

attends school for handicapped children.

: male; age 11 - 8, WISC F 99, v 113, P 83, hemiplegic,
.attends grade six in regular school.

: male, age 12 - 1, WISC F 107, v 110, P 101, quadriplegic,

( attends‘échobl for handicapped children. -




'
A

£ ] 12:‘malé,_age 7 -3, Staqforijinet lil, quadriplégiﬁ,'
atteﬁds éfade one in re%ular scﬁdblf ‘

8 13: female, age 7 - 5, approximate Stanford-Binet 90, - }
é{plegic, attends school for han@icappéd chiidren.

S 14: male, age 11'- 4, Stanforq-Bineé 94, diplegic,

_ attends grade six in regular school.

v

§ 15: male, age 12 -9, Stanford Binet 114, hemiplegic,’

¢

attends grade six in regular %chool.
. - f . - R ”

Y.

_ Contéol children

S 1: male, age 6 - 6, PPVT 79, grade one.

LI

$ 2: female, age 6 - 10, PPVT 99, grade one.

S 3: male, age 7 - 2, PPVT 89, grade one.

9, PPVT‘ 90, grade two.

RS - ) . .
S 5: female, age 7 - 5, PPVT 99, grade one.

S 4: male, age 7

S 6: female, age 6 = 11, PPVT 100, gtade one.

1, PPVT. 105, grade two.

S 7: male, age 8

—-S 8: male, age 9 1, WISC 99, grade four.

1
>
T
.
<::;L
.

s 9: male; age 11 - 3, Lorge-Thorndike 100,'gréde five.
S 10: male, age 11 - 1;:\Lorge-Thorndike'99, grade six..

.8 11: male, age 12 - 4, Lorge-Thorndike 112, grade six.

s 12; male, age 7 - .2, /PPVT ll4, grade one.
S 13:.female, age 7 - 7, PEVT 102 grade two.
¢ S.i4: male, age 11 - 7, Lorge- Thorndike 106, grade six.

< <.
S 15: male, age 12 - 10, ‘Lorget;harndike 106, grade)seven. Cr

v
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Administration of the MMF Test

The test is set up in a loose-leaf binder with the pages

H

covered by cledr plastic. The standard and variants for each item

v

are placed on adjoining pages and are presented to the subject at

-

‘right angles accompanied by the following instructions:

"1 am going.po sho&'youﬁg picture g& something you know
and then some pictufes that look like it. You will have -to point
to tg picture on this bottom page (point) éhat is just like the
one pn. this top page (point). Let's dé some for practicé." The
‘experimenter hélps the child:with the two practice items and then

goes on:

"Now Qe are-going to do some that are a little bit harder.

P

You will see a picture on top and six pictures on the bottom. Find

. ® /o

the one that is just like the one on top and point to it."

I1f the answer -i1s correct, fhe'experimenter will praise the

child, If the answer is wrong, the experimenter will say: '"No, that

is not the right "one., Find the one-that is just like this one

t

(point)." If the child does not find the correct solution after .

six trials, the experimenter will show the correct angwer and will
then go on to the next item.

.
[4 . 4
’




"Appeﬁdik D ..
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. . ' ‘ ~ AppendixE S
| Lo - ' : ¢
- s ) , . Mean Latency Per item .
, ) — . for Cerebral Palsy and Control Groups

. . ' \ Groups

Control

_10.93*:

. - B . 4 .

. 2 © 5.27 9.90

B . ) ) | . 1180
P : 4 ‘ ©7.30 . .77
6.63 8.07
) ¢ 6 3.87 - 8.90

.. 7 17,27 . 10.00




