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‘“Children with the chief c

achieve in school are seen in tie School Problems Clinic at the New England Medical

£

Center Hospital for a comprehens1ve mu1t1-d1scrp11nary eva1uat10n including
intellectual, academie and neuropsychological testing and where’lndidated
eiaminations by a”neurologdst,‘psychiatrdst, ciinical psychologist or speech
Jpathologist. Specific¢ recoﬁmendation'regarding school programs, educational
methods and mater1a1s ‘are suggested Dnring this presentatron, we will describe

b
the purpose, use and composition of the neuropsychological test battery We

-

sha11 a1so illustrate a comprehensive School Problems Clinic evaluation with®a

»

video-tape of a neurological and develepmental examlnation and the presentation
and, discussion of ‘the neutropsychological, education and intelligence test resu1ts
of twin eight year old boys.

~In the c11n1ca1 evaluation of chlldren with learning d1sab111ties, the .neuro-

psychological battery may be used d1agnost1ca11y to assess 1nte11ectua1 func-

\
tioning, educational Qerformance and to draw inferences concernlng the condition

- n

of the brain. It may be used td'make referraIs to ancillary.treatment services.
- ’ * ' ST . . .
There may be something in the pattern of test scores that suggests the presence

. - ‘ ¢
of a neurological, emotional and/or. speech, hearing or language problem. It

may be necessary at that time to obtain additional information regarding the .

4

child's behavior or functioning to confirm the diagnostic impression made on the

\

basis of the neuropsychological test battery. The neuropsychological test battery

7/ may also be used to follbw the course of recovery in a child who has, for instance,-

-

'\ .
suffered a closalhead. injury or central nervous system inflammatory disease. It

is also of value in monitoring the functioning ef children who are on medication

/ : "




-

for the control of a seizure disorder or hyperactivity. . For these reasons,
the multi-disciplinary diagngstic team must work closely in order to achieve ° o

. oot i 4 ) ‘ /
comprehensive educational,.psychological .and medical management. '

A}

There is still another categgfy of children for whom the neuropsychological |
! . /

[

evaluation may provide insight. '~ In light of present knowledge, they represeuf
v . .

4 . i £, /
a research problem, Certain children do not seem to benefit from reading /
. : \ . . . ' /

_instruetion. At least, theiﬁfbﬁogress is torturously slow and painful. These

., .

children appear to be unable ‘to learn reading &nd language relited tasks of one

- .
variety whereas they can 1earn pdrceptuomotor and auditory tasks that are equally
difficult. These are the chfldren alleged to have developmental dyslexia. '

. .

Theoretically, the 1ssue is one of global versus selectlve impalrment of abilities

as a consequence qﬁ a;brain_lesion. An adult with a recent brain lesio may be
i * 3 -

impaired in only very épecifiﬁ behaviors. To wit, an‘gphasic adult‘may e able

. i .
to repeat the statement '"He is here.", and be totally unable to repeat the
S Y s _

question "Is he here?" It is our contention, that among ‘children with similar

intellectual‘levels, aléerations in 1earni&g capacitieé for specific tasks may
resﬁlt from discrete brain 1ésions. More specifically, developmental dyglexia
may result. from a lesion iﬁ the left.cerebral hemisphere. A,compreﬁeﬂsive
neurdpsYchological evaluation ﬁay pré&}de behavioral evidehge of impairment
of .the left cerebral hemisphere and also provide an undersqaﬁding of the class
of behaviors that have been altered.
e,

The evaluation model we are preéentiqg'is that outlined and;developed by!

Halstead and Reitan. The rationale of\the&r~eva1ﬁ£;ion procedures is based on

-

a conJoint evaluation of four methods of inference:  level of performance,

ratio scores, pathognomonic signs and rlght yd’ 1éft comparisons.




Level of iérformance: One of-Ehe-coﬁsequences ‘of brain injury is to lower level
of perf ance for a wide‘variety of tasks. Childzen with Vérified brain lesions

2 .
R

B

- LR . . ~

ae

will fypically score lower on a general intelligence test than %'correspoqddng
group of normal control children.\-fh evaluating children suspected of having

neurological impairments, one should employ-tests that measure level of performance

0

for verbalAabilities, for visuo-spatial abilities, and for abstract reasoning
gbilities% These results for e#ample may be used to judge global pérformance in
school. They m?y'be used ;2 geéermine wh%ther a/Fhild should be placed in a
regular classroon where-he ééﬁpetes with his peers in all :spheres or in a
smaller group where he can receive mafe individual instruction or in a substantiaily o

separate program,

LI -

A limitatfen in the use of a level of performanéé tests is that it is diffi-

-

cult to infér the presence of brain dysfunctipn from a low level of performance

alone. Other factors may also lower the leve of‘performance--cultural depri-

vation, familial retardation or even temporary anxiety.. In the evaluation of

the child with learning difficultiéé, leyel of performance tests are necessary:
. 4 i :

but caution should be exercised ih’drawing the inference ofpbrain damage.
4 y . ~ ’

Ratio scores: The concept of ratio scores*tb infer brain damage was first intro-

duéed by Babcock.: .In the evaluation of a brain injured patient, the question . -

I3

may arise as to whether there has been intellectual loss as %t:onseguence of brain

.

‘ ¢
injury. Without a premorbid measure of intellectual functioning such an inference

may be difficult to make. Judicious use of patterns of scores may make it

%G

poa§ib1e not only to infer brain damage but also to reach estimates of premorbid *

[—

level and amount of deterioration if any; The theory is that overlearned tasks

and behaviors will be less susceptible to change than recently acquired“or seldom
y ;

<
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practiced skills. For an‘adult, a vocabulary test in his native language would

measure an overléarned behavior. Rgproaucing a geometrical design with cplored
blocks might well represent a’seldom practiced thavio;._ In theory, a wide - .
discrepancy between a vocabulary score and®a score on a block design test could
not oniy be used to infer brain damage, but the former could be used to reach.
conclusions about premorbid level whereas the latter could be used to infer amount
of deterioration.

Certain éssumptions ére present in the use,of ratio scores that 1imit their
usefulness. The assumption is present that the effect of brain damagévfs c;nstant,
regardless of type'and site of 1;sion.’ A lesion of the-léft cerebral hemisphere
will result in the same kind of,deficit as'? lesion in the right cerebral hemi-

’ sphere..’Tﬁis‘is obviously untrue. Wiﬁh éhildrea there is-theé further aséumption

that the test that represents an overlearned behavihQr for an adult also represents

an overlearned behavipr for the child. This asgumption is highly questionable.

In addition, 1e$ions that occur early in- life may not have the samé consedﬁenceé

aé lesions that occur later in life. An adult who suffers an extensive 1ésion of
the left cerebral hemlsphere will probably Yose the abiligy to_speak aﬁd to read.

A child suffering from a 1esion pripcipally confined to the 1éft cerebral -
hemisphef;uthat occurred prior to learning to speak and read may well develop

~ .

effective language skills. In the evaluatyfn of children, discrepancies hetween

¥
A verbal tests on the one hand and motor and sensory tests on the other may be
indicative of brain lesions. Discrepancies among verbal tests or between verbal
- and visuo-spatial tests probably have 1itg}e diagnostic signifiéance for brain
‘ , ‘ .

‘dysfunction. . o

Pathogndmonic signs: Certain behaviors or certain kinds of errors that may be

L v

present or absent are believed to be uniquély‘indicative of brain damage. Aphasia k

- for example, is a pathognomonic sign. An aphasic error not only indicates a brain




.
b

i
¢ -

lesion, it suggests with very, high probability that the -lesion is in the left

»

cerebral hemisphere. Rotation on the Block Design Te'st is believed by many
H:i_ R - .

(though without f9undation) to be a pathognomonic sign of brain-damage. 1In the

evalua§ion of adultlpatients: the use of pathognomonic signs may”?e of value.

For the evaluation of childrgn, pathog;qmgnic signs sho&lJ be used cautiousdly.

For both adults and children, the use of pathégnOmenic signs will r;sult in a°
high proportion 6f false Jegatives, 1.e.; péﬁieqcs-who indeed have.brain

damage but who fail to show the sign. In addition, for éhildren pathognomonic
gigns are age related. The™errors thag\indicate brain aamage in an oléer chila
may Be perfectly normal when wade by a younger child. A similar problem exist§
bigp respect to 1nterpreting the tracings ffom an electroencephalogram. Neverthe-

.

less, judicious‘ﬁse of pathognomonic signs may be of valye in deferaninéwprésence

LY d ™

of braih‘damage and on occasion site o% lesion.

Right versus left comparisons: One of fhe most powerful tools for inferring

brain damage is haying the patient be his own control. Coﬁpare the adequacy,

. . . . r‘}
of the right side of the body with the adequacy of the left side of the body. °

s

‘Cultural deprivation may lower the level of perforinapce. Anxiety may lower K

.

the level of performance. Howeve;, néithgr of these factors will have a selective:
effect on one side of‘the body but not the other. Right versus left comparisond.
are based on the fact that lesions in the left cerebral hemisphere will impair .the

right. side of the body. Lesions in the right cerebral hemisphere will impair the
left side of the body. 1In the clinical neurological examination, extensive

use }s made of the principle of right versus left combarisons. It is comparatively
. N ;o
recently, that psychologists have ‘incorporated these techniques into their

examination procedures. It is even more recent that such procedures have been usged

in the evaluation of children with learning disabilities.
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Each of the fodegaing methiods of inferemce is of. use in the neuropsychological
evaluation of children. The advantage of  the Halstead-Reitan battery of neuro-

[ » -

psychologieal tests is that it permits the use of . these methods either'in isolation\: ;

- / ¢ ¢

" or simultaneously. The tests contain an internal set of Checg\\hnd balances so the

N 1

validity of an irnference base on one of the fourgmeﬁhods can be tested against

a conclusion reached through another 'of the methods. ( ' ‘

-~

The Halstead-Reitan tests measure 5 wide variety of behaviors ;;d’abilxgies.
These include nonverbal ponceot formatiom, tﬁg ability to .shift set;'osychomoto:-
= .
problem solving behavior, motor speed,-and simple tactile perceptﬁal ability;
The battery described here includes the Wechsler Intq}ligence Scale for Children
(Revised), the category test, a modified trail making test, an aphasia sereening
/ " test and various testo of psSychomotor, motor ahdjsedgory or perceptual functions.

N
, Category Test: The Category Test is a measure of abstract concept formation. It

requires the subject to abstract and apply principles from serially presented
visual stimuli. The test at the intermediate level includes onhe hundred and

éixty—eiéht presentations divided into 6 subtests.- Each subtest is organized
s .

around a single principle, and the task of the subject is to discover this

organizing principle. .
> ) : Y
Slides are individually presented onsya screen and at the base of the

+

screen is an answer panel which_oontains four levers numbered one through four.
. ‘
« Por each picture thao aobears.on the screen, the subject presses one of the four
buttons. If his answer.is correct, a bell rings; if it is wrodg, a buzzeo
sounds. Only one response is allowed for each item. On the first item in any

progresses through the items in the group the occurrence of the bell or buzzer

r44

oo . ' , ~
0 group, the subject can only guess with regard to the right answer, but as he




.

with each response indicates whether the guesses are correct or incorrect. The

et

€est,proceﬂure permits the subject to discover the principle undeflying the set

of -items. . . ) : ‘ .

v standpoint of level. After the third trial has baeen completed, the board

N

i
’ ° e

. . R o
Tactual Performance Test (Time, Memory and Localization Components):. The

situation which would ordinarily be coordinated by vigion.

1 [}

- N ] . -
Tactual Performance-Test utilizes a modification of the Seguin Goddard Form

*

Board.r The subject is reYjuired, while blindfolded, to place six blocks of

different size 3pd shape into correéponding holes. on the fbrm“board. The
”~ .

subject performs the task first with his preferred hand, then with his nonpreferred
hand and finally with both hands. The time recorded for each trial pfovides

the comparison. The adequacy of. performance of the two hanﬁé and the time score

. ~
for all three trials is an indication of the adequacy of performance from the

and biocks are put away, and the blindfold removed. The ‘subject is then asked to’

draw a diagfam of the board, the shape of the blocks and, as welly as he can, locate

A

them in their correct position. ‘The test yields three scores--a score for total
) ‘ . .

time, a score corresponding to the number of blocks correctfly drawn from memory

and a third score for the number of blocks corréctle localized in the subject's

drawing.

'

This test measures the patient's problem-solving ability in a novel situatien

and requirég him to adapt kinesthetic and sensory cues in a problem-solving

Rhythm Test: The Rhythm Test is a modification of the Seashore Test of Musical
' \

Talent. The sﬁbject is required to differentiate bétween Ehirty pairs of rhythmic
.. "\

’

beats which are sometimes the same. and sometimes different. The test appears to

require alertness, sustained attention to the task and the ability to dis;inguish

between rhythmic sequences. - : : .
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S ‘Speech Sound Perception Test: The Speech Sound Perception Test consists of sixty
. . .

spokéﬁ nensense words which are-variants of the "EE" sound presentgd in multiple

choice ‘form. The test is played from a tape recorder with the intensity of

4

sound adjusted to ﬁeec the subjgct's preference. For younger adolescents the

answer foé; has 3 alternatives. e subject's task is to underline the letter
4 combination which corresbonds"to the spoken syllable. The test requires the

-
.

patient to maintain attention’ for siityfitems, to distinguish between similar auditofy
3 R . . « ' ) ' L.
stimuli and to recognize the relation between the visual letter combination and its

auditorf counterpart.

Finger Qscillatiop Test: This test is a measure of finger tapping speed. Measure-

_ments are obtained from a Veeder Root Counter. The subject is given five consecu-

- <

tive 10-second trials and is told for each trial to tap as fast as he can. o

', Measurements are obtained for the preferred hand and then the monpreferred hapd.

’ A

A score is recorded for e$eh hand and the score is CZ? average of the five 10&?

t
second tfials. Performance on this test is probably dependent upon motor speed.

Aphasia Screening Test: Reitan modified the HalstéhdLWGéhan Aphasia Screening

Test so-that it would be suitable for youpéér adolescents a;d children. Thé tesk

15 designed to sample a‘large number ofﬂlanguage'énd related behaviors in ordef

to provide a survey of péssible aphasia and related deficits? The test requires .
the subject to name common objects, spéll, identify individual numbers and

letters, read, write, calculate, enunciate, understand spoken'languagé, identify

body parts, and differentiate -between right and left. .Measures are also obtained

of the patient's ability to reproduce simple geometric formg,
k3 . P

(] ’ [ N
Trail Making Test: The Trail Making Test consists of parts A and B.. Part A ig
a series of twenty—five‘circles randomly distributed over a white sheet of paper

and ndmbered from 1-25. The subject is requifed to connect the circles with a

pencil as quickly as possible -beginning with number 1 and proceeding in sequence




3

" merical and alphabet}cgl sequences.
Sensory Perceptual Disturbances: Measures of sensory-perceptual intactness for
*Eaptile, visual and auditery stimuli are obtained under conditions of double-éimul- -

' touched separately in order to‘deﬁfrmine that the subject is able to respond .

simultaneous stimulation is interspersed. The normal response is for the subject

.;9- | : . . ‘ ‘

.

to the eﬁd. Part B consists of twepty—fiveIcirclei;/gagh\of whiéh is identified

either by a number or a letter of the alphabet. The patient is required to

s

connect the circles in sequence alternating between numbers and 1éttegs. Thus:‘\\

_he g@es from 1 to A, 2 to B, 3 to C and so on until he geté to the end. Timed

v

scores are obtained separately for part A and part %. The test appears to

require visuals scanning as well as:the abflity to shift set in integrating nu-
NN ¢ - 2

~ B 4 \

> )

fénéous stimulation. For tactiie‘stimuli, for example, each hand is first

B "

accurately ‘to the hand touched. Following unilateral stimulatfon, bilateral

*

td respond with the following alternatives: right hand, Jefg\hand, or bqt? hands.

o

kY

A patient with a lateralized cerebral tesion will sometimes fail to pexceive

. -

the stiyulus applied to th and contralateral to the' lesion under cohditions.of
simultaneous stimulation even ough he was able to perceive the stimulus under 4

b " !

copditions of unilateral stinulation. Corresponding p;oFedures are ¥ollowed"foYx

visual and auditory. stimuli. ce

Tactile Finger Recognition: Inabjlity to identif&-the fingers -on the basis of ]

tactile stimulation alope is oné manifestation of Y¥inger agnosfa.° The patient's

&

hand is shielded from hits view and the fingers are tduched in acgpﬂdom order.

<

There are four trials for each finger on -each hand, yf¥elding a total of tyenEy

trials per hand. The score is recorded as the number of arrors for each hand. .

Fingertip Number Writing Perception Test: Numbers are.written on the tips of the

fingers and the patient is required to identify solely.on the basis of tactile
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.information which number is being written. Again, there is a total of four trials
. for each finger on each hand. The score is the number of errors for each hand.

TactilefForm.Recognition Test: In this tgst‘Ehe‘subject must idehtify through

. . : , .
touch alone common geometrical shapes, (cross, square, triangle and circle).
The subject's hand is shielded from his view, and one of the 5bjects is placed

in the hand. With the other hand, the subject points to a standard set of stimu-
\ o

lus figures that are visually equged and identifies the given object. Measures

are obtained for both the right and left hand. An additional procedure requires
‘ P
’ _that the patient identify by touch pennies, nickels and dimés. Each hand is tested

separately and the test also requires reéognition'of coing placed in each hand
simultaneously. ’ ’ . ' o .
An anélyéis of the requirements for each of the foregoing tests indicates

@

the diversity of~the procedures through which it is possiblé to infer cerebfall

A}
v

damage. TEQ/Eests permit scores for level of performance on tagks covering a
- wide range of psychological functions, from higher leyel cognitive skills, such
,as concept forﬁation, to\very basic, simple tactile-perceptual skills. Methods

are given fgr eliciting pathognomonic signs, for dériving differential scores,

>

and for COTparing the two sides of the body. The cross-body comparisoné include

measurements of motor function as well as sensory integrity. Each method of
1]

inference used to supplement and ‘complement the others constitutes not only a

powerful diagnostic tool, but also a research procedure for increasing under-

standing of brain-behavior relations.

-~

The Halstead-Reitan tests provide a tool for investigating, at the most restric-
tive level, behavioral deficits that may be associated with learning disorders.

At a mote’infgrent#al level, they provide instruments -that can be used to mak .

. . ]
statemednts about, the condition of the brain. Im both areaa\z more, research needs

-~

)

’
-~




) / ‘ ' L]
’ \-/// ’ ’ . —11— ) . ~ A ’
. to be done. 1If, as hypothesized here, dyslexia results from a njz:élogical lesion

6r has an organic basis, then the relation. of dyslexia to other 1anguage dis-

/ .

.

~

turbances also needs to be explained. Is dyslexia one form 6f a general langu

impairment, or does it represent a discre%e entity? Urderstanding the relation;

> . S e

. / '
between early acquired lesions of the brain and the inability to read wi

i

only extepd our knowledge of brain behavior 2flationshiﬁs, bub'also.iﬁ ma 1ead »

to more effective programs of early interven%ion. \e_

’ From the practical side, the Halsteadeeitan teets%proyide a toolrfog,]
making effective clinical judgements pertainin; to the disposition of avgiven
patient. When relevan%, tHey can be of nek) ig‘the differential diagnosis of\

emotional versus oréanic etiology. They can be of use in expYaining the kinds
of ability impairments that a cnild{might'haye inladdition tothe nrobl%ﬂ of
reading. Impairmenc in reading does fhot exist in isolation. Tt occurs in a’
\fpamewosk of a host of complex,‘debilitating problem%i Thc%results of a com%re—
hensive énd effective neuropsychologicai‘evaluation can be of material yalue in
the decision making\process pertaining to the total psythological, edug@%ﬂoﬁal
* and ﬁedical management of the Aearning digabled child. ) d .

The foregoing is a summary and synopsis of the symposium on the neuro-

,
psychological evaluation of learning disabledchildren. The sympos{d; will also
include a demonstration of the Halstead—Reitén tests, a preseétacion of ilius-

.- trative cases, a video tape sbowing of the dexelopmental andJa neurologiéal

. . . g

evaluation of 8 year pold twins and a discussion of the results of their neuro-

psychological and educational ev&luat 4. - -




