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' . Abstract
a P ’ . ' : ° . . . ® . - . ' -
.. . - N . . . ) . K N
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‘In a prospeé%ive longituﬁinal study children who had receiyed three

‘neurological examinations ir their first year'of life.were administered-
measures cf cognitive development and académic achievement through age 12- !
i _
! Subjects ident1f1ed as neurologlcally suspect or abnormal oanore than one
. - ‘Q
. of the infant examlnatlons (N—22) cons1stent1y performed far below controls
- ’ - v
.on all measures, with almost one-thlrd hav1gg Stanford—Blnet TQ s below 70
SubJects neurologlcally suspect or abnormal. op only one infant examlnation
- . g . Il \
. (N=1€6) perfo;med'significaﬁtly less well.than subgects_never suspected
-h of\neurcloéical abnormality in infancy (N=1066). * _ BN
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Infant Neurological Abnormallties as Predictors 0f

4 : R : : »
.~ . 1 ] _' - ’ s . . . .o
: IQ and School ?erformance i : o .
o, . e L e _
i X i . . . [y
. . - - / , {
. Rosalyn A.'Rubin and Bruce Balow I .o o : .
; & -'. . ’ I . . . v © . . - K
) ) : University of Minnesotg -~ '~ = ' ¢ .
' . N : - L~ * . « - N
. . v’ ’ - - . . ) . . _' . - - -
4 . . e . . . . - - . . o, ,.

SN It has long been Suspected ;hat early neurological damage may underlie

- 1ater manifestatlons of 1nte11ectua1 and behav1oral 1mpa1rment.‘ However, ..
: i T ¢ . .
) the research literature presents confllctlng ev1dence regardlng the o DN
: - o~ o . : \
reliability of early childhood'alagnoses of neurologlcal abnormalitles as SR

®

well as the predictive power of such dlagnoses as they reiate to later -

-~ - -

development (Balow, Rubin, & Rosen, 1976 1977) h; R R
Results of several StUdles 0f changes in neurological status over time - ~

A

indicate that con51derab1e change does occur (Donovan,aCoues, & Palne,vl962
Kallerboer, Touwen, & Prechtl 1973)jeven_1n Subjecrs who, dlsplav organicf
‘signs of severe neurological damage such as.cerebral palsva(Solomon, Holden, :
& Denhoff 1963) Howeve?, study flndlngS are mined Knobloch and Pasamnnick
(1974) found 1n a longltudlnal study that lnr;nts w1th neuroﬁotor abnormai—
ities in 1nfancy had a hlgher 1nc1dence of mentaI retardatfon- In c;n rast,'

. . — -

the extenslve neurologlcal examination developed by Graham, (1956) enabled '
EY ‘ o

the differentation of 1nfants with perlnatal problems from those mth’but

%uch prgblems, but three—year and seven—year follnw—ups falled to reveal -

LY -
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vsignivficant re a"tionships between the infant examinations and the occurrence

o
LY

t} of neurologlcal intellectual and behavloral problems at these later ages

(c°rah ‘Anthony, 'Painter, Stern, & Thurston, 1265 Graham Ernhart Thurston,

et Lo

L& Craft 1962) S 0. : o
| Q’ ' . | )

_ , Conflictlng flndlngs may reflect'a Varlety of underlylng factors cooe L
? .. - ‘ oy

- inC1Udin8 varying types of examlnatlons, examlnatlons administered at

,different,stages of-daveroment, transience of specific Symptoms, or simply -

' e A

_the lack of endurlng effects. In_ this.context it may be helpful to note

relatively recent changes in neurologlcal 1nterpretatlons of the Slgnlficance

[ N

.

As recently as the m1d-Slxtles the prevalllng V1ew held that bra,ﬁ

@ . - . - . .

N damage in an 1nfant was’ less serlous than damage in an older Person. Wlth

°

I -of early braln ‘damage.

] U.-

a few signiflcant exceptlons (e 8-> Hebb 1942 1949), it was. generally N

o assumed that since the ,very young brain was relatively undlfferent1ated

and plastlc, other parts of the brain would over time compensate for the :

injured\part. Durlng the past decade th1s v1ew regardlng the relative
seriousness of early brain damage has been serlously challenged Tn' a:

.

recent review of reseanch in thls .area, Isaacson (1976) noted that
V .contrary to earlier Optlmlsm about.the plasticity ofathe neonatal . braln,
‘o % : o
early brain damage treates permanent alterations 1n the structure of the )

brain which may have lasting behav1oral effedts._ ISaacson further polnted
it ?
: out that braln damage in the adultroften produces relatlvely SPeciallzed‘
+

be ioral eﬁfects—-damaglng a speech center,_for example but le‘v1n8 B
S ‘many other abilities unaffected-—while bra1n damage in the 1nfant with -

- . R
@

its sequelae of aberrant cellular conf;gurations, can produce generalized

:t"

“deficits"in_all-areas.~ V - L "f_ o _' - _" e T

-
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It therefore becomes apparent that even though brain damage in an infant
o . .

o

may produce pe*manent effects, spec1f1c neurological signs, arg ‘not necessarily

-
Y .

;stable over time. Knobloch and Pasamanick (1974) POint out tkaj after L

minor disabillties Ina study by Solomon Holden, and Denhoff (1963) B &

v 4] - o .

one year the ch11d has more” control of body parts. “and- dhn "ompensate for -

" was found that four of ‘five cases of spastic hemiplegia 1dent1f1ed between

. . L <7

. 12 and 18 ﬁonths had completely resolved by 24 months; however, tliree of

tné four resolved cases were mentally retarded.. R ST

K - . °
. . .

fhe purpose of the present study is td'defermine'the extent\to which ._' -

early neurological examinatiohs can effectively identlfy a "high risk!'

-—
-

populatlon which may be expected to manlfesf cont1nu1ng developmental

¢ - . ’ \ & L -
disabil¥§188- s - R
. o _ LA o - e
° e 2 v ¢ . N H
Method RN R
Sub[ec s .. ’I-- v L o - LI ' . a . 4.

~

. Subjects were part1c1pants in the Educational Follow-1p. Study (EFS)

'at the Univer51ty of‘M1nneSota (Balow, Anderson, Reynolds, & Rubin, 196?,.

fPerinatal Research Pr03ect (Berendes, 1966). All EFS-subJects for whom '

. the EFS population ]S essentially representative of the white, urban,

N +

Rubin & Balow, 1977}~who had also partlc}ﬁ%ted in the nat10na1 Collaborative :

results were available from three neurological examlnatlons admlnlste.l.ed

- « .

during t@e first year of 1ife were 1nc1uded 1n the bresent investlgation‘

;(N=1244 which represeqted 77 1/ ‘of the total EFS Population),‘ :;-.. N

¢ e

AlthOUgh not initlally drawn 1n a random fasion from the gene%al population,'fv

-

K
midwestern population in. terms of soc1oeconomic status, and is normallY

' digbributed on ind1v1dua1 measur%s of Lnrelligence (Myrianthopoulos &

'pre“Ch 19é8 Rubin&Balow,_I977) T I



| o N : I SR
Por purposes of)the present investigation subjects.ﬂere divided ”

'1

7_1nto three groups according to the number of times they had been identi—

i

fied as neurolog1ca11y Suspect or Abnormal.on neurological examlnations

B
- ~ - ¢

G; :administered durimg the first year of life.d o - R
S Group_I N = 1066 (85.7%) - SubJects classified as Normal on all )

' ; . }; Tf o Ny _} - threeAexaminations .. .- : L ‘

oot . GroﬁdeI N = . 156 (12;5%) —JSubjects classified as Suspect or é .

Abnormal on one examination

5 ’ . . o . R : 2

Group III N

it

22 (;1;8%) -~ Subjects classified'as Suspect ar

-

S -t .Abnormal on at least two examinations .

v . . . -
4 . .

An additlonal three sub]ects who weré cons1stent1y.c1assified as abnormal and
- 4 : .7 ] ’

whose 1ater IQ scores. ranged from 30 to 62 manifested“spe01f1c syndromes

from the time of b1rth (Down s Syndrome, Plerre Robln Syndrome " and micro-

o R -

cephaly) which are known to"be associated w1th ‘severe developmental 1mpa1rment

T and were\thErsfore excluded from the samgle. o . o
(o Since data were ot avallable for a11 supjects on all measures, the N's
. L} . - Q 0 .

3

vary somewhat for different measures. Neither this d1fference 1n N's

Qi;/ on various measures nor the large d1£ference in, sample s1ze among the three

1 B . - ’
o

. neurological groups precludes the stat1stical analyses reported belewT\;<\\;
e, »
. which are appropriate ‘for the particular circumstances (Winer, 1962).
‘-_/;Measures'i 0 o . T . S . o

. . . o e

~

Neurological examlnations were admlnistered at the Univer51ty of Minnesota

e e — =

‘ Eospitals to all SthECto during the neonatal period (fl”St 48 hours), at 4
mqnths, and again at 12 months.  On each examination the physician reportedi

his OVerall clinical impressions of the neurological status of the child on *

7

B the basis of an extensive protocol ranging from 77 . to 121 items.. An :; a:

additional neurological examination was administered at age 7 based on a

123 item protocol On the neonatal exam subJects were- cldssified as either

EMC‘ . . o o . ) T . 7 ) I
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Normal ornAbnormalz "On thelh’month‘and 12 month.examinations subjects

weré coded as O=Normal, l=Suspect, or 2=Abmormal.” "~ ~  _

. : ’ . . » o
- Socloeconomic Status. _ - - °

- . . - - B " X . . y] .
Socioeconomic Index.' Socioeconomic index scores were computed for-
. . &

>

- - ; o . _ . o : P/
. - . each subjectjusing'a.formula developed by the U. S. Bureau of the Census )
.- based on- parental education, occup ion; and faﬁily incomelﬂ This/index

. -

ﬁ.yields compos1te scores on a lO p01nt ‘scale’ from 0—9 9 with the mean
. Yy
for the general‘populatlon falllng approx1mately at 5 4 (Myrianthopoulos

- -

v
~ ¢

& French, 1968). IR , e : o

. Developmental aﬁd‘Intelligence ontients.

b s

N Bayley Scales of Mental and Motor Development (Collaborative Study

. S
”Manual Part III-D, 19/%)2 admlnlstered ‘at 8 months of age. On-the

@

~ Mental Scale a score of 75 or, below, and omn the'Motor Scale a-score of .«

€

27 or'below, was considered suspect. i . .

[

Stanford—Blnet Short Form t—M administereﬂ at: 4 years of age.. v

Wechslé//lntelllgence Scale for Children, adminlstered at 7 ‘years- of age.

<

o
[y

Four-Year Rsychologlcal Examlnatlon.
| o — 1 R |
- ~ (1) Graham-Ernhart Block Sort.gv' Child sorts materials whichvary in.

* * . . & . - . . - _
-color;'size, and shape. Intended, to discriminate between brain~damaged
- . / ST . .

/ - ' o L
and non~brain—damagnd preschooﬁérs. Means given are raw scores. ; '
. / \ S

(2) Gross Tbtor. TOtal, coded lipormal 2-suspect 3-abnormal. A \

Subtests‘ (Coded l-pass~ i fail) °_§ i . l\- ' f

\
'Line Walk. The child walks a straight line without stepplngvoff

- . . . . . a

. , . Hopping.. Right and left foot. _ o : - _f \ -?
PO T ' . . : _ ,

~ .~ .. /Ball catch. ' Child has three chances to catch a ball which is dn a

Ce string'and_is swnng.so that_it will strike him on.the level of his breast plate.

. ‘ \ .

. o : : . \ -
° o i

..




Total, coded 1 = nornal, 2° = suspect, 3= abnormal,
Subtests. (Coded I = pass 2 % fail)l" ' o, -

Wallin Pegpoard B (square pegs), r1ght hand and left hand. _A"

pass consists of replacing all.-pegs in less tban 30 seconds on the tr1a1
v ‘ ’ : ' B T LI
- T for each hand. ' I ) T

—" Al <

Qy Foggg/’//iild reproduces a c1rc1e cross, and square.

Stringing Beads. A pass, corisists of more than six beads strung

s .

. o | s | | :
.~"4n the two,minutes allowed. . . -

) (}orteus MaZe, Level‘IV, Cross,,Vineland Revision Forma/ Child

~, - draus a/f{§% which remains'within two paralleliboundary lines. _-':

(4) Behavior Praofile. Examiner rates. child's emotional reactivity,

degree of irritability, cooperation, dependency, attention' span,
B . , AR A N ) . -

goal corientation, respouse to directions, activit% level,
] : . . =
| N s ey . - Y S :
. . rigidity-flexibility,- and. appropriateness of communication.

- . . A
¢

‘o Total score coded 1 =-normal,:2_=?suspect, 3“ffabnormal,

-

(5) Overall Impression:- Summary off4—year-psychologica1~examination.

Coded 1 = normal 2 suspect, 3 = abnormal.

. " Schoel Readiness. _ L ’ ' :

’

. . ’ . . I ]
! Metropolitan Readiness Test (MRI). Measures skills and abilities

which contribute'to’readiness for. initial first grade work°such as

. :
auditory and v1sual perception, motor coordination, 11nguist1c skills,

L -~
-3 - H .
- —

7know1edge of numbers, and ability to follow d1rections. Indiv1dualI? '

administered at ages 5 and 6. Means-given'are raw scores.

//ﬁ ‘ C Illinois Test of Psycholinguistic Abilities (ITPA) Measures

i .fspecific aspects of cognitive/language ability in encoding, decoding,

°
. -

o associating, and squenc1ng Ind1V1dua11y administered at ages 5 and 6.

Means given are 1anguage age scores. * L N




'School Achievement.//> . ' - e .. ' Y

Wide Range Achievement Test (WRAT) Subtests measure word pronuncia%

tion, spelling, and arithmetic computation. lndiyidually administered at

ages 7 and 12:, Means giJen are raw scores.

P Stanford Achievement Tests (SAT). Subtests in Reading, Spelling, <

and Arithmetic.. Individually administered at'ages 9 and -12. Means given
R . - Y ‘ ' Coe .
,aTe Tav scores. S 3 L : ey

r

. | C'Special‘Sohool SerV1ces and Placements. » ) ..

' Through an annual questionnaire, classroom teachers were asked to ’

"/ ~ identify any special school serv1ces or placements received by the study B
/. -
i ‘child.‘ Data presented in Iable 5 are cumulative through,the end of grade'

six. Coded: - 0=did not receive serviEe,’lédidﬂreceive service.: o
. Behavior Ratings by“Teachers.~i~~' -

. . ' - 3

[P ERSNES § S ——

. . . . .. . )
~ . . . ®»

b Each year classroom teachers were ‘sent a questionnaire on which they _‘,_*l-

ﬁ:. bv' were asked to 1ndicate whether or not the child showed behav1or problems
'"in the_classroom. Data presentedvin‘Table 5 are cumulative_thrqugh_the . lf:
_fﬁ\\. '-end:o%.elementary school Codedf .lﬁneVer identified'as a behavior
| | problem, 2= identified as‘a behav1or problem by atbleast one teacher but
_'\. not by all, 3—1dent1fied as a behav1or problem by all-feachers.--; ©T
; . Procedure | ) ' .
’ ' Tahle 1 about here ’ ”T ?
S TRE L, ' . A '. - ® L ~: 5
:’;. féf .;_\As reported in Table l an analysis of variance.of mean socioeconomic )
x_index scores showed significant differences (p <. Ol) among -the th*ee neuro-
’;g_l'tf-? logical groups with Group I, the normal control group, obtaining;the highest

{ - . : . 3K oot h S i ?

- . g o




. ’ o . ’ ) v y ‘e /s
’. . . ” .
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scores while Greuu II;, comprised of subJecLs most frequently identified as -
neurologically’ rmpect or abnormal, obtaining the-lowest scores. Further

.

analysis using. cthe Newman—Keuls test’ (Winer, 1962) found significant dif~

ferences between Groups I:and III;-hovever, neither)group differed s1gnifi—

cantly from Group 1I. . . ' = '

. be‘ . i . . .. : ". ! e , ) . ’ ’ ! ) -

' Since socioeconomic statusiis a known correlate 'of the majority of
) ’ ‘ ¢

. measurii employed/in th1s study, e. g., IQ, language development and school °

achievement (Coleman, et al. 1966; Mbsteller & Moynihan, 1972) all further.

.. o . ‘ . l . :"' .

~analyses of study data were conducted using analysis'oﬁicovariance procedures
SRR : A : N

with socioeconomic status as the covariate. _ In thoseuinstances in_which'thef'

d 4

s

analys1s of covariance revealed.s1gn1f1cant differences among mean Scores,
. ’ . !1 -, -
the Newman—Keuls test vas used to. determlne the s1gn1f1cance of the'

5w

differences between pairs)of mean scores 1ncluded w1th1n the MANOVA

The cumulative distribubions of IQ scores +or each of . the neurological
4

groups were compared using Kolmogorov—Smirnov Type tests (Conover, 197l)r

of»the differences among distributions. : ‘o IR
C o L oo : - ! o,
2 ’P .._y I ) - . . e . 1:\ cot
R . o Results ” > . ° -
;.. . ? . . . - ) . .
A i

v . \

R " ,ATablE 2 about here .' o .

©

/.

v g : . "q' .-' .
“As: shown in Table 2 s1gnfé;cant d1fferences were . found among the three o

'neurological groups on the Bayley Scales of Mental and Motor” Development

pu S . - -

administered .at; 8 month§> and on 11 of 16 measures of gross and fine mﬁtor

-
,,\

'skills administefed at age 4, In eLch instance Group T received the moSt ./
. L . u
'favorable scores while Group III received the least favorable scores.: Of

" R N : « e

,,/‘ a

" the A-yearsperceptual motor tasks only the three trials -at— catching a ball

6’ &

e

v
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/'//_ . e . 9

P . kY]

and copying a\square'failed to]yieldféignificant differences. It should be,
/ .
noted that copying a square Proved to be an extremely difficult task for

/
sall subJects, with onl] 23;/of Group I and llZ of Group III able to

' 'successfully complete this gtem, The high level of difficulty may have

;7 contributea to the lack of s1gnificant differences among groups

4 : i

On the Bayley SCales 'and 5 of.the_19 perceptual motor measures,”

,'5 L
Newman—Keuls tests revealed Significant differences between each pair of

. means within the MANOVA Oh 9 of ‘the. remaining perceptual motor measures
,the significant differences found among the three groups were due primarily
%o the extremely low scores ofucroup_III, ‘waich differed from both . .-?'.

A : . o
\Groups I and 11, while Groups\T'and IT did not differ significantly from

;’each;other: On- one measure, the Graham Block Sort, Groups IT and III both
- : - . ) v ' o

' differed‘from-Gfbup I but notmfgbmfeachwotherTww - -~ _‘_ . S

N - ' €« - . .

Table 3 about here

3
Examination of the distribution Ri the two sets .of IQ scores presented

\ L in Tahle 3 reveals that on the 4~year Stanford Binet 1 OA of/Group p L, 1.9%
: . . . . / .

. J \
of Group II/ 'and 31.8% of Group III scored/belew IQ 70 "while 5.2%, 1. 2/ and

-

OZ of Groups I II and III respect Vely scored above IQ. 130. OCn the

N 7—year WISC 0. 77‘o£/Group ‘I, 1. 3/ of Group II,'and 21 1% of Group 111 scored |

. '. below'IQ'70. ' ile 2.6%, 0. 74, and 0/ of Groups I, II, and IIT respectively

_/scored above IQ 130. AnalySis of covariance showed Significant mean dif-'
/ : - . . )
L ferences favoring Group I on both IQ measures and on- number of subJectS'*'*“*r**““

1dentified as neurologically abnormal at 7. years At 7 years, SOA of Group III

Y . was. diagnosed as definitely neurologically ahnormal compared to 9.3% oﬂ_

K "Group II, and only <1, 17 of Group I :: C fv‘




Table 4 about here 7 L : . ; ;5 I

.
° +

' As shqwn Hn Table 4 significant differences (generally beyond the .Olt
. level) were fOund among the three neurological groups on measures of school

- 1 K

readiness and language development administered at ages 5. and 6 and on all

~ \ t -
' ' measures‘of a ademf&\achievement administered at ages 7, 9, and 12.°
_ : AL SR e T ST ” . 5
. . . o .- . . 4

[ . - -
| : . .

i - . : W R
. . I . - . - >

- T o 'f Table 5 about here el

-
~

lhe mean, number of special school serVices received by subJects in the

. . x

three neurological groups }s reported in Table 5 along with teacher ratings’
-,m/é “ of behavior. Significant differencestwere found in numbers of subJpcts S

o . e

,eceiving psychological ser?ﬁces and special class placement as Well as in ’

-

RY AN .o 79 o 3
IAC - - ! ¢

itotal number of special services received.' In each instance subjects in

J— v - P

,Group III were the most freauent\recipients of special services while

L ‘, ‘ . I ,\\ \-

'.;,' K . \ o -_. N
L vSubjects in Group I were thexleast frequent rec\pients of these serv1ces.

' S ah - '.“ ’ Discussmon " ' T ’

PR .:A.'
B ~ A

? a: Results of this study clearly indicate that subJects identified as \gi;~.

néurologically suspect or abnormal on more than’ one oc asion during the

P

first year of 1ife constitute a high risk group for l7ter impairment of

LI

perceptual—motor, cognitive, and academic performance. 1“ifty percent of

L

auch subjects (Group III) continued to show definite clinical signs of f“ .

A’v .

neurological abnormality upon reexamination at age 7, while an: additional

13 64 were neurologically suspect. This group also scored significantly
. o »
“below control subjects on all Leasures of cognitive development and academic

.
w <« . . -




. T g |} ‘ . - * .
- achievement through age 12 | Almost one-third gf subjects - consistently

L4

identified as neurologically abnormal in their first year. of life’ scored

3 -

- . - -
oﬁ‘

in the retarded range (IQ <70) og the” Stanford Binet administered at

o -~ G

age é, ompared to only 1,9% of the group diagnosed as Abnormal on onlyo : ¢
. . - \ o
one infant examination, and 1% of the Normal»control group. While the ° -

) "

incidenée of neurological abnormalities was greater among lower SES subJects, e

highly significant differances favoring normal OVer, neurologically abnormal

[\ o
' LA E
ot -

subjects were conSiStently observed ‘when SES was. statistically controlled

e

F]

- On measures of infant development, 1Q, .and a number of measures of

academic achievement, it ‘was found that subJects "who had been identified ‘
?'( - A ,v ’ . "

”?~ths neurologically suspect or abnbrmal on only one examination, yhile‘

e scoring higher tban those w1th two or ‘more such identifications, nonethe—"

. ) .
1 l

«1&ss scored significantly lower than members of the‘normal control group.

') « g -

- t

Therefore it appears that evidence’ of'neurological abnormality-observed

f _._at -a single pofﬂt during the first year of life, even if—such eVidence is;

' . - . e
(i

transitory in nature\ is-an indicator of a population at greater risk" for. ’ .-h
! developmental impairment, uhile perSistent eVidence of such abnormality is Eyd
a strongapredictor_of later.impairmhnt of cognitive development and,school .
;achievement. T : “ | .-- ‘ .‘ o ;’ o f.( T
.".\ Althouéh the relationships are not strong enough to support specific ‘
” individual predictions, it is nonethelessheVident :haﬁ‘a relaEively high

"

(' je

proportiJ of individuals identified as neurologically abnormal during the
first yea of 1ife may “be expected to be in need of special assistance and e

. . \ , e e

services by the time they reach school age. oo "

1’
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. % <+ “ Table 1-’ :

v ‘ Anaylsis of Variance .of Mean Soc1oeconomic Index

a

| - S T
oo ‘; scores of Neurologically Normal and Abnormal Subgects

.
; . : . : 2t ‘
’ - . " N N M ’ .
T P T e ‘ . o N
" v Soe T . ! . e SR . . . ) .
¢ 4 : DTN — ‘ . =, B »
‘.‘ ' 3 ey

R e T ;’ Neuro}oglcal Groups : y
e e L ,-4~'(N=_1_Q66') por (NEL56). [ (N=22)"

- Measufe. - . . .. X ., T _ KXo Ko
¥ . . .

o N R S
" Socioeconomic “Index: . 5.39. B 5.09 44k
T e o Note.

I“nourologlcally normal II suspect or’ abnormal on one exam,
III—susPect or abnormal on 2 or more exams’. - -

e
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T “Table 2

«

Analysis nf Covarlance of Wean Scores ‘of Normal and Nenrologlcally Abnormal -
. ”AI | - Subjects on. Measures of Infant Development,_llf' t
4 Year Perceptual-notor Skllls, and 4 and 7. Year IQ Scores f“l
.‘ ‘ -’Z' * . \1 .
o - Neurologlcal Groups . )
' ) 1 T e R ol
I . II N & B
UMeasures 0. U i T L X T XX At
. 8-mo. Bayley Mental,f Lo / 79.7 ¢ . 76.6. - 67.7 . . .001" .
"8-mo. Bayley Hotor'ﬁj - 7% S § O 2 I .001%
. | o o S ?® . . . , P 4
. 4-yr. Psycholog;cal Examlnatlon Lo A . : " .
Graham,Block Sort o ~,;"' . 363077 . 34.47°  -30.67-. 048
"Gross Motor .. . - .—. - 1.08 14 0 168 - .001° .
.Line Walk = "~ A 1.06 ° . 1.12- ... 1,28 . .00L - %,

Hopping-right-foot - . . 1.26 . - %347 " 1.67
Hopplng—left foot’ R Tooo1.27 , 1.33° % - 1.60
. Ball® catch=-Trial 1 . . o
Ball ¢atch-Trial’2 ~ " e
Ball catch—Trlal,B‘ P

b
b

e

300 & 129 ¢ 1.7

X.4

1.3

, . 1.3

Fine Motor . . e -: 1‘.08- . : 4 1_16__\‘_7,.'.‘ 'u';" 1.65b .

o / Wallin Pegooard-r1°bt hand 1.0 0 ¢ "1l.03 1.3pb“‘j
e Wallin Pegboard-left hand. o 1.02 L1037 1107
| Copy forms-circle "~~~ = . .1.03 . 1006 . 1.18,

; Copy forms cross. o S o 1.19 . 1. 26_ . 1.58°.

‘] Copy forms-square R _ . 1.80 - . 1.88 1.89

By haV1ora1 ;.,xnzg;'. L. 129 - L.2% 0 hs

OYe‘all Impression,- . 7 S0 Ym0 w30 2,067

2° . -1.45 - 1.58..
3 - 1,38 153 -

[

"@*=Str1ng1ng Beads' “.J. . . - . L5 -+ 1.10 . L1320
} Porteus’ Maje IV R ¥ S 1.28 . 1.53° -

001
.011
.288

SL133 0

246 7

.001€
046 ;
-.001
00L&
.213..

. .001%

013 .
.004
.001,

. ] .
‘ vl - . : . - s .
% Note. Aualys1s .of covarlance used Socloeconomlc Indet scores as the covarlate.
.
- kY . o - .

Gtoup,I s1°n1f1cantly dlfferentfrom Groqgs II and III
Group III s1gn1f1cant1yd1fferent from" Groups I and II
GrOUPS I II,'and III all s1gn1f1cantly dlfferent from each other'

.
°

©.001 /"

.
T



o Dlstributlons and Analys1s of Covarlance of Means of o T v

Lo~

' \
Stanford—Binet and WISC IQ. Scores'and 7—Year Neurological Ratlngs
\

. " for Neurologlcally Normal and Abnormal SubJects ’
. . Measure \ o Neurologlcal Groups . A BT
e LReasures oo 17, 15 A = S -
4 \. i . ;- O _. s
i \ % z - _% p .

) 4—yr. Blnet o v W R Yo
<7o ‘- L ;e ' L e -

Co. '.\ . 70—89 L. -‘ '. ".‘./‘;,‘ R 1
w0 . .90=1100 S5
~ o 111-130 0 S 2

7o 1314+ R g
ii«df ) - 10

*70-89 . 1o, 21

...90-110% .. ST = 52

S 111-130 : S 2%7 . 24,

o Bw o 260 0 .

' X, o o104 1017~ . 87,9 T .oo1?’

) - -« ot . .« - " B .‘._r ‘!

7-yr. Neurolog1ca1 . o oL el

e . Exam-. : e ) SRR T I
.0 (Normal) : 83.2 | . 75.5 - ST T3eh T

1 (Suspect) A - 15,6 -, 15.2 u;:h '13 6 o
2. (Abnormal) R .1 coo 93 ¢ 50,0 [ L oy T

o S : e e . L A

B TR IS £ A .34 .-': . 1. 1&’ e00L e

i R
. . . . . o
. . . t P . . (W . , kN

z-;w

g g
vNote.‘ Analysis of - covarlance used Soc econom1c Index scores as the covariate\‘

[ . .' -

‘ i

_-'_ Group III 51gn1f1cant1y different fro GroupsI and 117 i L -
: o ts e
"_'bGroups I, II, and I1I all 31gnificant1y dlfferent from each other : '
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.
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) "Table 4 . |
Ana1y51s of Covarlance of Mean Scores of Neurologlcally Normal
Aand Abnormal SubJects on Measures of School Readiess,
- Language Development, and School Achievement -
' : - . -
ko - . 0
f B . ‘. Neurological Groups
I F2 9 SR III
Measures S X . / E —i P
5-yr. MRT A " 30,5 27.6 17.5. ,0032 S
(' ITPA : , 60.2;,.*./) 57.0 46. by .00L".
6~yxr. MRT . 56.4 54,3 . 36. 4b .00%:
o.M oITPA 7405 - 72.8 . 53.7 -..001 " .
J 7-yr, WRAT Reading ‘~36.3 . 33.8 - ‘27. Sb S .036,
" " Spelllno 24,9 <23.7. 20.1 +.020 *
S oo Arithmetlc ¢ %0 8a 20.27 17.8 L0180 A
, 9-yrk SAT ‘Reading 23.4° 20.9 o 16.7 .001 i
; "™o& .. Spelling ’ . 16'.7a 14.2° 9.5 -.005 3
- " - "™ Arithmetic 26.5- 23,4 16,7 .007 <
'12-yr. WRAT Reading ) 76.3 . 74.6. . ° 63.7 ..001
= -~ spelling . ) . 46.7a . %5.0 : "39.0" . . . .001 »
° . " . Arithmetic -37.8 & 36.1 3144 - +.001 " i
' " SAT“'Readlng , 273 L 125.0 18.0 .001
A ) jArlthmetlc", 17.2 N P 113 ,,001'
. ’ "; Noce ' Analys1s of covarlance ‘used Socloeconomxc Index scores as covarlate
; Group I 51gn1f1cantlyd1fferentfrom Groups II and III“ K -
, .- .‘ o : Jl
. "_PGroup III- 51gn1f1cantly dlfferentfrom Groups I and IIM_"A -
Groups I,.II, and III all slgnlflcantly dlfferent from each other
° v oooa ’ [} . - . .v ﬂ,i . . ;. .
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< < - -3 i
e , © - -Table 5
| Analys‘fs of Covariance of, Teacher Behavior Ratings and Mean
. Number of Special School Serv*ces and Placema>nts Recexved -’
.,;,
g by Neurologically Normal and Abnormal Sub_]ects
o
Y
e
I Services | > p B
. ," R : B B \ - N\ . »‘-,.v v
<3, | Psychological ’ 23 . | 440 T L002 ..
) 'g _Social Work § .06 '.o.00 . L4220 DS
Special "lass : ' 12 _ .'Z;Sb ' .001. o S "", p
| "‘f speech o ".\ n .21- .30 116 ¢ Lo
;:;wj{ Medical - -. | "3 - .20 517

3200 - .40 298

Cwpbse gor o L
a5 use, o .23 T

L01.70° ¢ 1.90%0, .502 .
- ". . .o - -4 . -

‘)Tm:.orial
et Remedlal Read1ng

eﬂ.'otal ﬂumber of Serv:.ces

Retention ) o, i,

ey

":‘ vio Teacher Beha.vmr Ratln’gs/
S J

e - f‘, 4 ),},_ ‘_‘ ‘ . - - = P e K
w ] o f cov‘\%rlance used Soc1oeconom1c Index scores as covariate.
_ Greup I signif:.cant yrditferent from Groups IT and III ) ' '
3 X i .- b -

s .‘if"_' bGl:oup III significantly different from Grou# I and B SR
' . R

TR ° T e ;o




