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ABSTRACT OF THES]S

BACKGBOTIN-D

This thesis is one part of a follov,r-up stud-y of
forty-three school child-ren who had. been treated for
purulent meningitis at the childrenrs Hospita"l of I¡iinnipeg,

during the period ot L)Jz-rg56, inclusive. The research
project was a combined effort of the Departments of pedi-

atrics, Otolaryngology, Psychiatry, Electroencephalography,

Psychology, a¡.d Ed-ucation. The part of the projecù

reported in this thesis is the psychological and ed.ucational

assessment of the meningitis child_ren"

PTN]POSE

The purpose of the stud-y was to learn more about

the effects of purulent meningitis on the mental d.evelop-

ment and. acad-emic achievement of chl]d-ren and to find. out
what problems might be anticipated. Therefore, the

investigation was made with reference to: (r) possibl-e

intel-lectual impairment of post-neningitis children as

d-emonstrated by psychological tests, and (z) classroom

behavior and. learnlng as rated by teachers.

VAB]ABLES

Five variabl-es were considered in the assessment of



mental abilities" ft was believed- thaL children treated"

for meningitis would- show impai-rment in:

(a) intell-ectual d-eveloPment

(b) figure-ground reactions in the visual

perceptual field"

(c) visuomotor integration
(d) sensory motor develoPment

( e ) d.evelopment of non-verbal abil ities .

Three varlables were consid-ered. in the assessment

of classroom behavior and learning. It was belleved- tlnat

child"ren treated- for meningitis woul-d present:

(a) a typical braln-injured behavior pattern

(b) special oral reading probl.ems

(c) special writing problems.

The null hypothesis was used to test these ,t¿¡1¿þl es,

The non-meningitis chil-dren'hlere chosen in such a

way as to approximate the chronological à8a, sex, grad,e,

and- genera,l level of abil-ity of the meningitis child-ren.

}.T}TDINGS

Child-ren with a history of meningitis wer"e found. to

experience more d"ifficulty than non-meningitis children in
(1) the reprod-uction of visually perceived" stimuli,



ind-icating a d-e¿çree of impairment in visuomotor integ-
ration, and (z) the drawing of human figures, suggesting
a faulty body concept or perception.

The non-verbal_ abilities of post_meningitis
chil-dren were found. to be r-ov,rer in comparison to their
general level of abillty as assessed by the Binet test.
About one-th1rd- of the subjects obtained wrsc per.formance

scores which were ten or more rg points below the Binet
scores, whereas only three children obtained significantry
higher Binet scores. However, tTrc disparlty between
these two levers of functioning was found to be not signif_
icant for the group as a lvhole.

Differences between the meningitis chird-ren and
the Binet standard- population with respect to mean re,s
were not significant. Although the incid-ence of retard"a_
tion for the meningitis group r^ras higher than is normalry
expected, the distribution of scores d-id not depart
significantly from normality. All of the subnormal chil-
dren had- physicar- öefects such as impaired speech and
hearing. one shovred a d.eficiency in the neuromotor system,

No differences were demonstrated between the
meningitis and- non-menlngitis child.ren in the visual per_
ceptual fiel-d-" The meningitis chir-oren reacted malnly to



foreground- d-etail, suggesting normal visual_ perception.

Finally, the post-meningitis child.ren were

observed. to be rated by teachers as having slightly more

d"ifficulties in areas of reading and- v¡riting than other
child-ren 1n the classroom, but these d-ifferences were not
significant, In terms of beh¿¡vi-or, children treated for
meningitis displayecl less behavior cTtaracteristics common

to brain-injured- child.ren than others in the crassroorn.

This reversal from expectations was not significant.
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CHAPTER I

TNTRODUCTION

This thesis is one part of a follow-up stud.y of

child-ren who had- been admitted- to the Child-rents Hospital.

of Winnipeg from L952 to L956 inclusive, for treatment of
purulent menlngitis, The research project was a combined

study of the Departments of Ped.iatrics, Otolaryngology,

PsychiatrÍr Electroencephalography, Psychology, and Ed.u-

cation, a:1d was carried. out und.er the ausplces of the

Research Committee of the Chil-d-renr s Hospital of Winnipeg"

The folIor¡¡ing examinations were mad_e of each

patient:

1" A routine neurological and physical examina-
tion; Dr. P. Hutchison, Ped-iatric resid-ent,
Child.rents Hospital of Winnipeg,

2, Aud-iometrlc examination; Speech and- Hearing
Therapist, Childrent s Hospita.l of I¡linnipeg.

3" Electroencephalographic sturdy; Dr, M" G.
Saund-ers, Electroencephalographer, Child.renr s
Hospital of Winnlpeg,

4. Psychi.atric revlew; Dr. M" Kovacs, Psychi-
atric resident, Childrents Hospital- of l{innipeg.

5 " Psychologica1 as ses sment ; I¡1. Nazeravich
Psychology Department, Child Guid.ance C1inic,
.Winnipeg, under the supervision of Dr. M,
trrlright, Department of Psychology, !,Ifuuaipeg
General Hospital and. Dr, W. H. lucow, Faculty
of Ed-ucation, University of Manitoba"
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The part of the project reported in this thesis is

the last item in the foregoing list, the psychological

as se s sment "

The Problem

The problem consid.ered. in this thesis is the rela-

tionship between meningitis of bacterial orlgin artd.

possible brain d.amage as revealed. by psychological üests"

This was stud.led with special reference to potentiaJ-

l.eanning and behavior problems as they might influence a

child-t s school performance.

PqrÈose of tfre study. For educational- purposes it

is of value to know whether child.ren with a history of

meningitis show evidence of organlc impairment which might

influence their learning and behavlor in the classroom.

In many of the urban centres in Manitoba there aoe spec-

ial classes fon grossly hand.icapped children who show a

conspicuous l-oss in mental abllity and behaviorial. control,

Hornrever, it is now being recognizeð, that learnlng and-

behavior may also be affected, by minimal brain injuny

where there 1s only a slight lowering of the intellectual-

level. Mental d-isturbances of this nature may affect

school performance because such child.ren are frequently

inattentive, d.istractible, disinterested., anÕ lacking in
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persistency and effort. Because of a LacÞt of und,erstand.-

ing of such mental disturbances, these child-ren are often

corlsidered as being lazy, d-ayd,rearners, stubborn, aggressive,

or uncooperative"

If it can be d-emonstrated- that there is a relation-
ship between brain d.amage, âs assessed by psychological

tests, and. meningltis, then teachers and- others responsi-ble

for the ed.ucation of such children can be better prepared.

in d.ealing with potential learning and, behavioral pr.oblems"

Hypotheses

The general assunption guid-ing the design of this
study was that meningitis 1s associated. with brain d-amage"

Thls problem was investigated, under two general head.ings:

(1) lntellectual impairment as indicated, by psychological

tests, and. (2) classroom behavior and. learnlng problems as

d.etermined by teachers' ratings.
In research requiring statistical analysis, hypotheses

are stated" in therrnullrrform; tlnat is, no dlfference is
hypothesized. The analysis lead.s to an acceptance or rejec-
tion of the nulI hypothesis.

The specific nul} hypotheses in this stud_y were as

follows:
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There are no differences between:

(a) meningitis-treated chi]dren and. child.ren from

the Binet standard popul-ationl with respect to

mean IQ scores;

(b) the menÍngitis and- hlerner and- Strauss' normal
2chll-dren in terms of figure-ground reactlons in

the visural- perceptual f ield;
(c) the meningitis and non-meningitis child-ren in

terms of their ability to reprod-uce visually per-

ceived stimuli;
( d) the Binet mental- ages and the Good-enough mental

ages of the post-meningitis child-ren;

(e) the verbal and non-verbal abilities of post-

meningitis chiLdren as revealed on Binet and WISC

Performance scales.

There are no dlfferences between the meningitis and.

non-meningitis child-ren in terms of their
(a) behavior pattern in the classroom,

(b) reading abilities,
(c) writing abilities.

a.

1L. M. Terman and M. A. Merril-l-, Measuring Intell-
i4eqcs (Boston: Houghton Mifflin Comp;ÀÑ9m: pB

2t:. Werner and A. A. Strauss, rrCausal Factors in
Lovr Performance, " ,44. J. Ment. Deficiency, 45: 2L3, L940"



Definitions of Terms Used-

Pu.rulent meryingitis .3,4,5 The nature of purulent

meningltis and. its effects on the nervous system are a.s

foll-ows:

The brain and the spinal cord. ane encased-
in the skull and- the vertebral column and are
separated. from it by the cerebrospinal fluid and.
three membranes. These membranes are known, from
outsid-e iil, as (1) d.ura mater, (2) arachnoid
mater, and. (3) pia mater, The cerebrospinal
fluid- prod.uced by the choroid- plexus in the ven-
tricles of the brain passes through various
channels and fl-ows into the subarachnrold_ space
(between p1a mater and arachnoid- mater) forming
a protective fluid- cushion for the d_elícate
central nervous system.

The term rrmeningitisrr signifies inflammation
of the covering membrane(s) of the brain and- spinal
cond.. Although any of the membranes may become
inflamed-, usual.ly the term refers to inflammation
of the piarachnoid- membranes. This infl_a.mmation
may be caused. by mechanical iruitations, toxins,
vascular anoma.l-ies and accidents, or infections,
These infections may be of viral- or bacteriaJ-
etiology,

The term fipurulent meningltlsrr refers to the
type of meningitis resulting from bacteria r,rrhich

3*, E. Nelson, .4 Textbook of Pediatqics, (Seventh
Ed ition) ( Philad.elphia: -T;-B-.-EaundeFs-Co;l_f9 j9) , pp 

"3, g,
LL'1^I. Boyd,, A TeJtbooli of pathology (Fifth Edition)

( PhiIadelphia.: - f,êa a:r¿ ¡'eU iger;-Tgl+|)lV " BB9,
PI-T, B. Johnson, D. V. Ðavies and- F, Davies, Gray's

&g!gg{^(Ner^r York: Longmanrs Green and. Co., I95? ) ,-Fp.1079-1088.
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causes supperation or formatlon of pLls" The
comnron organi sms causing purul-ent meningitis are,
in ord.er of f requencY:

1. HaemoPhilus influenzae.
2. Neisseria meningitidis.
3. Pneumococcus Pneumonia,
L¡ " o 

Ti:ii.ií*.?i;'F!3if;iiåöi':3il íËi*bococcus, and- the enteric organism. 
_

5" In a relatively large group of bacterial
meningitides, 4o organism can be found-
on smear or culture of C. S. F.,_a1-
bhough the cl-inical il-l-ness and- l-abor-

3låä'{t$fita 
Point to a suPPerative

Child-ren ivith this disease present a clinical
picture of axr infection plus signs or syinptoms of
cerebral lrritation, which l-ead to the performance
of a lumbar puncture, so establishing the d"iagnosis.

Child-ren may d-ie or be seriously d-amaged-
d-evelopmentally by this d-isease, because of the
extensive brain tissue d-amage by the infection, The
cerebrospinal fluid- pressure may be raised. in the
rather rigid bony skull and- the vertebral- cage, thus
interfering with vital- respiratory and card-iovascular
functions, The thick exudate may block charurels at
the base of and over the surface of the brain, inter-
fering with circulation and absorption of C.S.F., so
leading to hydrocephalus and- finally brain tissue
atrophy. Other long term sequelae may al.so occur.

Specific therapy for this cond.ition I^Ias first
introduced. around I93B and has ad-vanced- marked-}y with
the introd-uction of antiblotics since that time" Be-
fore I93B there was a 90 per cent mortality rate from
menlngitip. Now the mortality rate is only abouù 10
per cent,o

6
The writer acknowledges his ind.ebted.ness to Dr.

P, A. Hutchison, Ped.iatric Besident, Child-rents Hospital
Winni;oeg, for this description of purulent meningitis in
chil dren

of
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Brain-injure4 chi_ld. The fol]-ovring is a d-ef inition
of the rrbrain-injured childrr as it will appear throughout

this report:

A brain-injured child- is a child- i,vho
before, during or after birth has receÍved, an
injury to, or suffered- an infection of the
brain, As a ?esult of such organic impalrment,
defects of the neuromotor sys'bem may be present
or absent; however, such a child. may show d-is-
turbances in perception, thinking, and- e¡aotional
behavior, either separately or in combinations. " ".These d.isturbanceg prevent or imped.e a normal-
learning process. /

Scho_oL, adiustment. The term rrschool adjustmentrl

was interpreted in this stud-y as meaning the ad-justment

that a child- makes to general classroom proced.ures, [his
term includ.ed. (1) a child_ts behavior in the classroom and.

on the playground_, and (2) a child¡s school performance,

Being ¿bnormally responsive to extraneous stimuli,
organic children find- it difficult to conform to class-
room procedures where inhibition and restraint are very

often necessary" They are usually distractible, h¡per-
active, variable 1n interests, and lacking in perslstence

and- sustained. effort, rt was hypothesized" that these and.

other such characteristics would be coxímon to post-

meningitis chil-d_ren,

7s. A.
an4 Ed-ucatjon
and" Stratton,

Strauss and L. E. Lehtinen,
of the
]JÑT:

Psychopatholoey
ffineBrain-iniured, Child.

p" t+.



[he school performance was limited io read.ing and-

writing, There ulere two reasons for thÍs: (1) these

two ¿z'oâS of learning are particulaYLy sensitive to organi-c

impairment, arÌd- (2) a Large percentage of child-ren used- in

this study were in the primary grad-es where read-ing and-

writing are basic subjects of formal learning.

Figuqe-ground- d-isturba,nces. The term rrforeground--

background- or figure-ground- d.isturbancesrr used- in thls

investigation in relation to visuaJ- perceptior¡ I^Ias inter-
preted. as folLows:

â o Þ To d-lfferentlate foreground. activity from
background- activity, to select proper aspects of
the situation for foreground. treatment, and. to
respond. to foreground- as.foreground. and. to back-
grouna as background-

There is constant conflict be'bween figure and-

ground in normal perception, where it is necessary to

select the pattern which will be treated as the figure

and- which will not be confused with background- stlmul-i"

This involves a fine degree of form perception, which is

a learned. abillty. It is in this aTea of leanning that

a brain-injured. child has difficulty, He cannot hold-

Ba. A. Strauss and N, C. Kephart,
and Educalio_n of the, Efain:ÅAj_tss9d Chil-d.
Grune anõ-ffiæ,.", ffi .

Psychopathol-ogy
(New York:
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the form or foreground- figure if the background, is also
patterned, and. his difficulty increases when the cont:.ast
between figure and. ground is d_ecreased..

vi.suomotor coord.ination.9 rn this study, visuo-
motor (vlsual motor) coord-ination was interpreted- as

neaning the abillty to reprod-uce visually perceived-

stimull such as geometric figures, Failure in such tesls
resul-ts from difficulty in spatial retatlonshlp and in-
ability to make Lrse of visuai- perception to guid-e a rather
complex set of motor coord-inations" The figures are per-
ceived as wholes and not as meaningless lines. The

ability to rnake eye-hand- coord-inations is measured- by
execution of angles, perseveration of proportions, and

the straightness of lines, The functions invorved_ are
affected_ by brain injury,

B.ody conceþ.t. The term

this repont means the image or
of his own bod-y, âs a result of
impinge upon him. Strauss and_

as f ollovrs:

rrbod.y conce;,rtrr as used_ in
plcture thaL a child. has

centain sensations which

Kephart explain this tenm

As a resul_t of certain sensati-ons whlch weneceive, w€ form a picture of our own bod.y in our

9rÞ.ig, p. rsr
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minðs ruhich represents the way in which the
body appears to us, We have tacÙile, temÞer-
ature a:rd- pain impressions from the surface
of the bod-y. There àTe sensations r¡hj-ch come
from the muscles ind.icating their state of
contraction or relaxation" There are visual-
impressions of parbs of the bod.y. There are
sensations arislng from the viscera. All
these become weld-ed into unity which repre-
sents the bod.y to us This schema differs
from tlr,alt of objects outsid-e the bod-y" It has
a sense of,^differentness, of belonging to us
alone....ro

The bod-y concept is not static but continues to

d.evelop with experience. It may be al-tered- by organicify

or by emotional d-isord.ers.

Disparity in mental- d.evelopmén!.11 In this study

the term rrd.isparity in mental developmentrr was inter-

preted- as meaning the d-ifference in levels of performance

on verba:- and- non-verbaf- tests. This d-if f erence has been

frequently observed- to accompa.ny braln iniury. There are

psychological tests which d-lfferentiate verbal abilities

from non-verbal abil-ities. The language type of test

places much weight on language abilities, whereas the

performance type puts relatively little stress on language

and much stress on ability to manipulate concrete objects,

The most typÍcal test pattern of brain-iniured- child-ren

1o¡þ¿g, pp. 67-68.
ltþ-ig, p. tB3.
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involves low performance achievement a"nd- high language

achlevement.

Exogenoqs c.nil¿.f2 The brain-injured mentally
defective child v¡as referred to in this study as the
rrexogenous chiId. " His menùal d-eflclency was caused- by

lnjury to or infection of the brain received before,
durlng, or after birth.

Endoge4ous chiJd.. The non-brain-injuned. mentafly
d-efective child- was referred. to in this stud_y as ùhe
rrend-ogenous child-. r' The mental d-eficiency of these
child-ren was a rrcontinuation of the inferior end_oun"oents

of thelr progenitors rr13 This d-eficiency was al-so

referued. to as the hered_iùary or familial tyæe,

Outl-ine of the Presentation

A review of related work regard-ing the effects of
infectious diseases on the nervous system is presented.

in chapter fr. The proced-ure foll-owed_ in the selection
of meningitls and- non-meningltis groups, and the d_escrip-
tion and- rationare und.erlying the use of various psycho-
logical tests and, rating scales in the assessment of brain

L2
Strauss and- Lehtinen, oþ. cit.

1c-'JÞÅ4, p. Lt+ "

p" 118,
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darnage are d-iscussed_ in Chapter fII. Chapter IV
contains the statistical treatment of test d-aùa and-

ratings. Chapten V deals wlth the d.iscussion and_

interpretation of f ind_Íngs.



CHAPTER ]I

BEVIEW OF THE L]TERATIIRE

Relatively fenr publlshed. psychological. stud_ies

were found to deal specifical_l-y with meningitis in
relation to brain damage and- learning. There is, hor,iever,

ample l-iterature ind-icating that various infectlous agents

may cause considerabre damage to the brain tissue, thus

creating disturbances in percepti-on, thinking, and- behav-

ioral- control. These disturbances prevent or imped_e a

normar learning process. This chapter contaj-ns a brief
summary of stud.ies related_ to brain d.arnage.

Llterature on Meningitis and_ Other fnfectious
Diseases as Related- to Brain Damage

rnte]lectua] ig]oai4ment . rt is commonly accepted-

in the literature on brain damage tlnat infectious d.iseases

may affect the mental- development of chil_d-ren, particularly
of those vuhose nervous system is stil_l_ immature. fn some

cases the injury due to these d_iseases may be wid-espread,

causing a conspicuous l-oss of intellectuat ¿bility, fn
other instances intellectua] development may be relatively
normal- with isol-ated d-isturbances 1n visuomotor lntegration,
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Bend-a and Farrelll reported. tinat the i-ncid-ence of mental-

d.eficiency d.ue to this d-isease was as large as the number

of congenítal ma-l-formations, not incl-ud-ing mongolism.

The number for meningitis alone v¡as found to be raLlter

low, but they felt tlnat this low figure was Þartially
d-ue to the difficul-ty of separating meningitis from

encephalitis.

Beferuing specifical-ly to meningitis, Bakwin and-

Bakwin2 maintained that this d-isease may have a serj-ous

effect on menta1 developmenü, Mild degrees of mental

d.efect may become evid.ent several years after tlne attack

of meningitis. Complete loss of mental power may some-

times result from this d,isease.

The effects of infectious d-iseases u.pon the nenvous

sJrstem are not always wid.espread- and. only certain mental

functions may be impaired.. Klebanoff, Singer and- Wilensky3

have stated that in early brain pathology the basic func-

tlons 1ike1y to be impaired" were motor functions, perceptual

I
hood r ñå;- l¿"t?"nc?ü*.r,,,ã"8+ÊåuEsfi*ggg9+?ÈEi" 6#6#

2
H. Bakwin and M. R. Bakr,vin, Behavior Diso_rd_ers in

Chll_dJ.en (Philad.elphia: W. B. Saund.ers Co" ,-495ç; n"-66.
tC. F. Beed-, I. E. Alexander and S, S, Tomkiirs,

Psychopath.ology, a Sourcs Boolc (Cambridge, Ivlassachusetts:
Harvard Unj.versity press, :-958) , pp. 556-560.
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functions, thougl'rt processes, and- personality. Ðys-

functloning in one or more of these areas, they maintained-,

would tend- to lower the functioning level of the individ-

uaI, Goldenberg4 camo to similar conclusj-ons. He stated-

that a number of researchers have reported find-ing fQrs

well withln or beyond- the average level of ability among

the brain-injured child-ren, However, he maintained t1nat

others have pointed out LTtaL these child-ren often showed-

sel-ective impai-rment in intellectual functioning, and- this
accounted for the J-owering of the ori-gina] potentiat,

The severity of impairment is also d-epend.ent upon

the age of the child at the time of acute illness. Some

authorities5 bel-leve that if a child- is very young and-

the nervous system still immature, the damage 1s usually
widespread- and. the ensuing mental deficlency most severe.

In later years, when the nervous ,system is more ful1y
d.eveloped., d-isturba:rces caused by lnfectious d.iseases may

be limited to behavior dlsorders with only slight impair-
ment in the intel-ligence,

Jn some brain-injured children a marked_ tend_ency

for the intelligerrce to d.eteriorate has been observed., rn

and-
anã

4A, A" Strauss and. N. C. Kephart, Pçychopath-ol_ogy
Ed-ucatlon of the B-rain:inj!¡.Ted. chilg ffiune

5-Hoclt anð. Zubin, _gp. S-it., p. ?2.
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a stud-y of thirty-nj-ne institutionaJized. exogenous

children whose impairment resulted. from various etiologic

agents, Strauss and. Lehtinen6 found. a significant change

in the intelligence quotient over a period- of six years"

They felt, hoiríever, that this deterioration in intelligence

may have been partly d-ue to lack of suitable acad.emic

training" In a stud-y of one hund-red and eight postenceph-

al-itic patients ranging from infants to ad-ults, Brown,

Jenkins and- Cisler7 found- a decrease in the average intell-
igence quotient, from one examination to the other, of 1.4

points per year, This deterioration, they believed-, was

probably related- to the severity of the d"lsease and to the

amount of d.estruction of the brain and, nervotrs system"

Impairment 1n the inteLlectual functioning may also

be d-ue to physical d.efects, BaÌ<win and. gakwin8 reported.

tLta.t, irr a survey of 3,734 children in nineteen institutions

and
and

"4, A" Strauss and. L. E. l,ehtinen, Psycho"patlnology
Ed.uc-ation of the, Brain-injured- Child.' ffie
Stratton, l-950) , p. 119"

74. W, Brown, R. L. Jenkins and- L. E. Cisler,frlnfluence of Lethargic Encephalitis on fntelligence of
Children as Determined- by .Objective Tests, " .48. ¿. of
Diseases of Chi13., 5ar 238-254, l-9+0"

BBrro"iro and. Bakwln, -gp. cit., Þp . L4B-L62.
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and schoors f or the d.eaf in the chicago and phirad-er phia
areas, meningitis was found to be the most frequent cause
of d-efective hearing. Totar- deafness was reported. tn LJZ
of the zo9 c|ríLd-ren who had- had. meningitis, As this sur_
vey was earyied out in L9ZZ, it was bet jsys¿ that the
reported number of cases of total d.eafness was probably
too high, and that more recent methods of examination
would. have reveared. considerabre 

'esiduar_ hearing in many
instances.

studies regarding the effects of infectious diseases
ripon the mentar- devel0pment of chir-dren indicate: (1) a
possibl-e loirrering of intelligence , (Z) a greater incidence
of retardation, (3) a gradual d-eterioration of inte]llgence,
a"nd (4) a more severe form of retardation, particularly in
infants whose nervou.s systems are und-everoped at the time of
acute ill-ness. physicar- defects, such as impaired- hearing
caused- by infectious diseases , frày arso ¿ffect interr_ectuar-
development.

Fiqure-ground dlsjÞuirbaqces in r4isual perce,ption.
clinical observations of chird.ren with a history of organic
impairment ind-icated that disturbances in the visuar_ per_
ceptual fiei-d were rer-ated to braii:. injury. werner and
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Strauss9 d.evised- a test of purely visual perception to
d.emonstrate figure-ground- d-isturbances in brain-injured

children. Experi"menting in Detroit, they used three

groups of children: (1) normal, ranging in age from 7 to

10 years o (2) end-ogenoLrs, ranging in mental age from 7 to

11 years, and- (3) exogenous, rariging in mental age from

7 to l-1 years " They found. tLtat the brain-d-amaged group

differed. outsta.nd-ingly from the other two groupsr par.ùic-

ularly from the normal- chil-d-ren, irr the number of fore-
ground- reactions, The brain-injured. children gave a Large

nunber of baclrground, responses, suggesting failure to dis-
criminate between figure and ground-.

A similar experiment in visual- perceptlon üias

carried- out by Werner and. Stratr"u}o brrt thls time the

Marble Board. Test was used-. Child-ren were asked. to coÞlr

or to reprod-uce by dra.wing, patterns of marbles" The

result of this experiment showed- that background- reactions

occumed in 84 per cent of the brain-injured. group and in
L5 per cent of the non-brain-injured- group. They assumed-

fnom this experiment that perceptual disturbances of brain-

9U. l,rierner and A. A. Strauss, rrPathology of Figure-
Background Belation in the Child-," J. Á,bJrorm. Soc" Psyc4ol.
f;: 236 , l-94:..

10H. Werner and A. A, Stra.uss, rrCausal Factors in
Low Performance, " 4m. J. Ment. Def iciency, M-z ZLJ, L94O.
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injured. children were in certain situations caused by

rrforced- respoyrsivenessrr to the background.'

Other stuclies in this aYeà shoin¡ed- similar results"
1l

BensbergÅt companed- familial mental- d-efectives and- brain-

injured- d-efectlves, also using the Marbl-e Board- Test' The

braln-injured subjects proved. significantly inferior in

accuracy and. tended- to show incoherency more often in their

proced"ures. This d-ifficulty, he conclud-ed,, was d-ue to

pathologicaf f igure-ground. perception. Dolphin and. CruicÌ<-

shanklz stud-ied- perception of imbed.ded. figures and. mosaic

reprod.uctions by matched. normal and. cerebral-palsied-

child.ren of lot¡r average intelligence, They attributed-

the significant inferiority in perceptual performance of

child.ren with cerebral pal-sy to rrforced responsivenessrr to

bactrcground. st1muli"

The results of the experiments in the visual- per-

ceptual fiel-d. indicate that child.ren with brain injury

11--G, J" Bensberg, "A Test
End-ogenous and ExogenoLr.s Mental
DSf iciency , -*,: J02-J06, L950.

12¡. E, Dolphin and. lù. N. Cruickshank, rtThe tr'igure-
Background- Belationship in Children with Cerebral Palsy,rr
J" C1in. Psychol.,, Zt 228-23T, I95L.

for Differentiating
Defectlves, r' Ag, ¿. Me¡t"
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tend. to respond- more frequently to background stimuli.

Disturbances in this a.rea are bel-ieved- to affect learning

and- behavior, particularly in school situations"

fmpai_rm_ent of visuonotog functi_oJle. Lack of

ability to reprod-uce visual-ly percelved- stimuli such as

geometric designs is believed- to be a characteristic of

children who are brain-d-amaged.. When tests of visuomotor

coordination urere first enployed, in experimental work

they were administered as memory tests, Designs were

presented singly for a. few second-s and then withd,rairn,

and the subject was asked to d.raw the figure from memory.

on the basj-s of clinical. experience, Bend-erl3 and- Bakwinf4

emphasizeð, tkøl poor memory, âs shown by low performance

01L such tests, was an important synd-rome of organicity,
The trvo tests which have been found- to be quite

promising in d-ifferentiating between brain-injured- and-

non-brain-injured- chil-c1ren are the Ell-is Visual Designs

Test and Benderrs Visual-Motor Gestal-t Test. The former,

'1 a-)L. Bender, r'Psychological Problems of Child-ren
v.¡ith Organic Brain Disease, I Am. ¿. Orthops.yc,hiat", !):
lt.oLt -b-t <- 'l olro,LJ, ¿/ t ¿/.

1¿l.,,*'Ho .Bakwin, rrCerebral D¿mage and- Behavlor Disord.ers
in Children, rr _{ . Ped lat " , 34: JfL-JBJ , l9t+g .
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used. in this sturd-y, has been mad-e more objective by ltlood-

and- Shu1manl5, who d.evised- a scoring systern whlch has been

followed. by others uslng the test.
Casself6 d-eviated- from the usual ad-ministration of

the Ei-lis Visual- Designs Test by havlng subjects reprod-uce

patterns by copying, rather than from memory" He pointed.

out that, when used" as a memory test, it was assumed tLtat

the child. was able to reprod.uce the d-esign from copy, and-

that the failure w¿s d.ue to memory. He studied- end.ogenous

and- exogerÌoLis child-ren matched- for C. A. and- li. A. The

mean chronological ages of these groLrps hrere 17,6 axñ L7"?

arrd. the mean mental ages were 8.3 and- 8"0 respectlvely"

The mean groLrp scores T^rere found. to d-iffer at beyond, the

one per cent level of conf id-ence. The exogenous child-ren

displayed. marked- d.ifficulty in the copying of geometric

d.esigns "

Casselrs findings confirmed. the results of a prev-

ious experiment carried out by Hoakley and FrazeurlT who

L5L, Wood and R. Shulman, rrThe Et1is Visual Designs
Test, rf J. Educ. Ps.ycho-l. , *lf : 59L-6O2, L94O.

16n. H, Cassel, rrBelation of Design Reprod-uction to
the EtÍology of Mental Def iclency, rr J. Consult. Psychol.,
lJJ: 4zt-4zs , L9+9 "

L7z, P. Hoakley and H. A. Frazeur, rrsignificance of
Psychological Test Besults of Exogenous and- End-ogenous
Child-ren, rr Aq. !.. Ment, Def iciency , 50t 263-2?L, L945.
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ad-ministered- the revj-sed. Stanf ord--Binet, Fot"m L scal-e, to

18 pairs of matched mental d-efectives. The deficiency of

one member of each Pair was d-ue to exogerrous factors and.

the other d-efective was of the familial or genetlc type.

The only test items which d-ifferentiated- the fwo groups

were the reprod-uctions of the d-iamond, the Greelt key t and-

the t:"uncated pyramid. From these results they concl-ucled-

that the onty reltablg d.ifferences occnrred in the percep-

tual- or visuomotor field-.

The Bend-er Visual--it{otor Gestalt Test was also found"

to be reliable in d-ifferentiating between brain-injured
and non-brain-injured- ch1ldren" Bensbergl8 administered

this test to a group of l-61 brain-injured. mentally d-efec-

tive chilÖren and also to the saine number of mental d-efec-

tives having a familial or hered.itary etiology. The

familial group was more accurate 1n its reprod.uctions.

Beversals, parts repeated-, and the use of lines lnstead- of

d-ots occurred more frequently in reproductions d.one by

brain-injured. children. Hanvick and And-ersen19, using

1B--G, J. Bensberg (Lincol-n, I}1. State School- and-
Colony) , rrPerformance of Brain-inju-red. and Mental- Defectives
on the Bend-er Gestalt Test, " J. Consult. Psychel,, L6t 6I-
64, L952"

Minn., V. A"
Becall and- on
Gestal-t Test,

L9r. J. Hanvick and L" A, Andersen (Minneapo1is,
Hosp, ), rrThe Effects of Focal Brain Lesions on
the Reproduction of Rotation 1n the Bend-er

rr J . Consult . Sggghol, , 14 : L97 -l.9B , 19 50 "
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this same test, found- llnat the brain-lnJured group

exceeded. the non-brain-injured group significantly in
the reprod.uction of rotated. figures. They reported. no

diffenence in the number of f igures recall-ed-, or in abil--
ity to reprod,uce f igures.

One mâ¡r s6r.1ud.e from the stud-ies d-escribed. tnat
certain graphic tests t þarticularly the Ellis Visual-

Designs Test, are highly sensitive to manifestations of
braln injury" This test measures a series of functions:
(1) the visual- function, (2) integration or the ability
to interpret the visual stlmuli, and (3) motor functi-on

involving the reproduction of vÍsual stimuli" Dysfunc-

tioning ln any one of these particular areas tend_s to
affect a chlld,rs performance on this test,

Impairment of bodJ concept " The d.evelopment of bod.y

perception, or body concept, is generally believed_ to rutl
parallel to the sensory motor development. Body concept

ls therefore not static, but changes with the d.evelopment

of the ind-ivid.ual. Disturbarrces in either personality or
sensory motor d-evelopment are believed to be reflected. in
a childrs perception of the bod-y.

The Good.enough Draw-a-Man Test has been widely used.

in conjunctlon with other psychologicar measurements for
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d-iagnosis and evaluation of child-ren lvith respect to

intelligence, personality d-isturba:rces, and- brain danage.
20Bend.er found- this test very useful 1n d-etecting evidence

of organlc lmpairment. Her contention was that a Good--

enough l{" A, two years or more below the Binet }1. A. was

highly suggestive of organlc ínjury to the brain. Her

observations were based- solely on cllnicaL experience and-

no attempt was mad-e to show how frequently this sign

failed- to occur in organlc cases or d.id occur in non-

organic individuals"

Basing their observations on 1Ífera'bure in this
area, Bakwin and. BakwinzL malntained. that drawings had- a

diagnostic value with regard- to organic brain disease.

Disorganization and. d.istortion of the figure was sugges-

tive of brain injuny. fn some cases this could be so severe

as to yield- a score far below the child-r s menta^l- age. They

felt Llnat this abillty could, also be relatively unimpained.

Strauss and. Kephart believed. that childrents figure

20f . Bender and. A. Silvers, rrBod-y Image
the Brain-Damaged- Child, " ¿. Soc, fssues, 4:

2lBu.k*irl and. Bakwin, -g!. c.i!,, pp. zz|,

Problems of
84-89, L948"

440 "
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d-rawings indicated- a relationship between bod.y concepi

and. general d_evelopment. They write:
Drawing is a somewhat complicated_ proced.ure

involving both a perceptual factor and. a motonfacton. Therefore, we cannot be slrre whetherthe difficulty in the finished- product is adeficiency of perception or a ¿éficiency of themotor skill necessary to prod.uce the perception.
However, Ír' view of the f acL tLtat tire- chÍl-d isconpletely satisfied with his dralring, we canprobably assume_ th,at, irr part at l_eaãú, hisperception of ùhe hu_man figure is fauliy. ffthis be true, the way in wñich child.ren d^raw
human figures nay reflect their knowled_ge and_
se.nsory experience of the bod.y_schema. Theythere'by express to some degree the extent^tówhich their own bod_y schemá is d_evel- oped..zz

Although the d-iagnostic va.r-ue of this test, wlth
respect to brain injury, has been highly rated- by soae

authorities, there ape those who questlon the degree of
valid-iùy of this test in discriminating brain-injured.
from emotionarty disturbed child.ren. on the basis of
clinical observations, Benton and. col-lrns23 have reported
tltat this test d.etected. brain injury in abouË J0 per cent
of the cases Seell by them. Other investlgator r24 T^r^u.

reponted- that d-istortions, d-isorganization, and r_ow

22_Strauss and Kephart, .oþ. ci.t., pp" ZO_ZA.
23a. L. Benton and- N. T. corrins, rvisuar RetentionTest Performa¡rce in childreïr., " ¿rcñlE;ú""1. ã4q p"vãirrrt,,6z: 610-6l?, r9U9
24_¡'. L.^.Gg:+enough and_ D. B. Harris, rStudies 1n thePsvcholosv of children'õ DrawirlgS, ú ii;-psrcnãi.' erii: ,- 4i;369-+T, Lg5o
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Goodenough scores were also noted- in emotionalry
dlsturbed_ chitdren.

Fron the revlew of literature on the validity
of the Goodenough Draw-A-Man Test as a discriminator of
brain inJury in child.ren, it seerns that one cannot be

too sure r¡¡hether low scores, d.istortions or d_isorganiza-
tion in childrenr s d-rawings of huma-rr f igures are d-ue to
brain lnjury or emotional d,isturbances. However, it
a"ppears tltat, if used- in conjunction with other psycho-
logical measurements, this tesi is a useful tool- for
d-etecting organic brain d.amage in child.ren.

Disparjty in mental_ d.evelgpment, Child.ren with
organic brain damage are believed. to show a disparity in
mental_ development. The d.isparity most frequently
observed in these child.ren is between the verbal a:rd- non_
verbal functloning levels, Because of perceptual d_istur_
bances, these child-ren usualry experience difficulty in
tests lnvolving the manipulation of concrete objects. rn
attempting to demonstrate this uneveness of mental develop_
ment in brain-injured. chil_tLren, Beck and Lam,25 using the
wechsrer fntelligence sc¿le for chil-d.ren, stud-ied- lo4

2+-
L!.

Pred.icting
I o(Ë

S. Beck and- R,
Organlcity, " J.

L. Lam, trUse of the trrtISC in
Cl in. Psychol. , 11 : LJ4-LJB ,
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orgallic and non-organic children, ranging in age from 6

to 16 years and. with Te's beloru BO. These chíld_ren were

d-ivid.ed- into three groups: (1) those di¿gnosed as brain
dam¿ged. on the basis of neurological examination, (z) those

diagnosed. as brai-n damaged. on the basis of psychological

examination, and. (3) those not suspected- of organicity.
The results of this stud.y showed. th,at the Verbal, perfor-

mallce, and. Full_ Sca1e IQ's for the groulls varied_ signifi-
cantly, Only in the non-orgallics was the Performance Ie
above the Verba] TQ,

fn a =t":I of twenty-two brain-d_arqased patients,
Morrow and. Mark¿o found- that there was a typicat wechsler-

Bellevue pattern for gross pathology, consisting of
significantly low scores in Digit Symbol, Block Design,

and. Digit span (particurarly in repeating d.igits backwaras" )

The Performance and FuIl Scate fe's Ì^rere significantly
lower for the brain-damaged population.

Klehanoff , Singer, and lrlilensky2? reviewed- stud-ies

26R" S, Moruow (V. A. Hosp,, Bronx, N. y.) and_ J. C,Mark, ilThe Coryel-ation of Intelligence aná Neurotogicat
Find-ings on 22 Patients Autopsied. for Brain Damagel" .1"
Cpnsul-t " Psych.ol, , l-l: 283-ZB9 , :-955 .

^ñ1,(_'Beed., Alexand-er, ¿nd. Tomkins, -g!. cit, , p, 569 .
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on the validity of the I,{ISC test as a discriminator of
of brain injury in child-ren. They noted_ tinat ce¡tain
functions appeared. again and again in the l-ist as being
particularly susceptible to impairment by brain injury.
These were Digit symboJ-, representing psychomotor l-earning,

Digit Span, a test of recent memory, and- Bl_ock Design, a

test of analytic and_ synthetic capacity.
Lehtinenz8 p"esented- case histories of thirteen

brain-injured" children who tested within the normaJ- range

on stand-ard-ized tests. one of the common characteri-stics

noted by her was the d-iscrepancy between verbal_ and- per-

ceptual abilities of these chil-d-ren" rt was not uncommon

for them to h¿ve a Performance score of za or more points
below the Verbal score

There are rather strong ind.ications in the literature
presented. that the menùal development of brain-injured-
chil-dren is uneven" The disparity most frequently observecl

is between verbar and- non-verbal- functioning revels. This

discrep¿ncy, which ca;r be detected by means of psychological

tests, s.hows a lower functioning 1eve1 in non-verbal

abilities,

Z8stru.r-r"s and- Kephart, oÞ. ci.t, , pp, zz3-z|z.
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The Behavior Characteristics of Brain-Tnjured ChiLd"ren

The general behavior pattern is one of the primary

syulptoms of brain injury in chil-dren whose ad-justment is

influenced- by organic factors .29 lt is bel-ieved that 1n

many c¿ses it is posslble to establish a d-iagnosis of

organi-city on the basis of a careful evaluation of the

behavior pattern. These child.ren present a d-istinctive

pattern of behavior which has been clescribed. in comparabl-e

terms by Br.ad.l.]r,30 Bend-er,31 Btk*inr32 Strauss and-
ôô

Lehtinenl) and others. They found- these chil-d-ren, âs

compared- to others of similar age and- development, to be

eruatic, hyperactive, d.istractibl-e, impulsive and- emotion-

aIly overreactive, and perseverative. Their power of

concenüration or abillty to sustain a prolonged effont
'flras limited..

tatu ,/ --'HocLt and- Zubln, -gP, ci!, ,

3o-rþ"q, 
þþ . 88-96 .

e.1t-L. Bender, r'Psychological
with Organic Brain Disease," Am. J.
404, L9+9.

p. 96"

Problens of Child.ren
Orthopsychia_Þ., !):

3zeul*in ana Balcwin, gp. cit . , pp . 4T-4ß .

33stmrrrs and- Lehtinen, oÞ, c.it., pp . ?5-?g, L2?-
L46 .
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Braatey34 statecl Llat the attitud.es or behavior

shov'rn by brain-injured child.ren were not always the

direct resul-t of organic impairment. He agreed. r¡ritkr

gen¿er35 tløt t]ne chil-d-'s own basic personalit¡r and- the

way he rvas accepted- by his family a¡rd. others had- a great

d,eal more to d-o with his general ad.justment than d-id the

presence of organic factors alone. An impatlent teacLter

or parent, she felt, often stimulated- negativism in

these chlld.ren and- this usually resulted. in other forms

of maladjustrnent. Extreme anxiety on the part of the

parents was something such chil-d.ren often picked- up and.

incorporated- into their own outlook on Iife.

Strauss and- Lehtinen observed, the behavior of

braln-injured children in classroom situations. They

found- them to be inattentive, extremely mobile in activ-

it¡rr unduly attracted by doings of others, inconsistent,

and, lacking in perslstence, They d-escribe their behavior

as f o].l-or¡ts:

o. o Such a child not only attend-s to the noises
outside, but is unable to inhibit the impulse to
run to the window to find it. Classmates siùting
nearby or passing his d.esk are a constant soLrrce

34no"n and Zubih, ..g.p. cit., p. BB.
aÉ, ¡-'/Bend-er, loc . c it .
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of excitation to which he respond-s by reaching
out to hit, of punch, or push" Class games
designed to motj-vate and. interest the normal_
or familial mentally retarded. child are over-
stimulatlng for the brain-injured- child-, with
the result tha.t a child who is hyperactive and-
disinhiblted is drlven to boisterous tal.king,
shouts, uncontrolled laughter, running about
the room, etc. Scolding or d"eprivations,
reasoning, subtle approach by precept or example
?re equally ineffectual, since the organic
irritability a4fl the situationat iruitating
agents remain. Jo

There aye also brain-injured child.ren vrho may be

extremely inhibited- and yet be as reactive to extraneous

stimuli as is the d.istractibl-e child-. Strauss and_

Lehtin"n3? state that in a classroom such a child may siü
quietly at his d-esk apparently absorbed. in his r¡rork, but
at the end of the period- has not completed- the work. He

is usually d-escribed- as being lazy or a d.ayd_reamer. How-

ever, a brain-injured chird. of this type, they maintain,
is constantl-y at the mercy of stlmuri provid.ed by such

factors as pictures, numbers, markings, or fraws on the
paper" These extraneous stimuli interfere with his
thought processes, thus causing him to l-ose sight of his
intended goaI.

36st""u"s a:rd Lehtinen, !!. cit", p. i.]o.
37tuio, p. :'z9.



32

Persevera.tion is a cltaracteristic frequently
observed in brain-injured child-ren in learning situa-
tions. This is often termed- as negativism or stubborn-

ness" Strauss and. Kephart33 attrlbute this d.isord-er to
the inabillty of a brain-injured child. to change from

one structure to a-nother quickly a:rd efficiently
because of the restricted- range of responses open to

hirn in a:ry stimul-us situation" Thus, wher:. faced with a

sltuation for which he has no structuring, a brain-
injured child_ will usual-ly respond. on the basis of a

structure which he has previously developed.

Strauss a:rd Klephar¡39 studied a group of institu-
tlonalized. high grad_e defectlve child_ren. They were

interested in knowing whether, on the basis of personality
and behavior alone, the exogenous chlld.ren courd be reli-
ably d.ifferentiated. from the endogenous group. rn this
experiment the two groups were matched- according to
chronological age and intelrlgence. The ratlng scale was

S8storrrrs and. Kephartr .e!. cit., pp. L39-Lt+2.

39A" A. Strauss and- N. C, Kephart, ilBehavior Diff-erences in Mentally Retard.ed children Me¿sured- by a NewBehavior Rating Scal-e, " Åa. J. psych_lat., %., ILiT_LIZ3,
March, Ig4o"
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mad.e up of terms d"escriptive of abnormal behavior 1n

expressive movements and in areas of mood_, social yela-

tionship, and arixiety. Both groups T^r'ere rated. by teachers

and. cottage parents who were wel-l acquainted- r,rrith the

children but who had- no knowled.ge of the d-iagnosis " A

statistical anal-ysis of these ratings ind.icated that such

a differentiation could. be mad-e. The brain-injured_ group

was described- in the same terms as had- been sel-ected as

being cltaracteristic of brain-injured. behavior, on the

basis of cLinical observations.

The same rating scale was used. in this stud_y for
the purpose of deternining whether children with a history
of meningitls could be reliably differentiated. from other

children of sÍmiIar age and- development on the basis of
their behavior and- personal-fty. These matched. pairs ürere

rated- by theÍr classroom teachers.

Ingram4o lnvestigated the behavior of 25 brain-
injured child-ren. Some of the behavior disord_ens most

frequently noted- were d,lstractibility, poor attention span,

d-iminished- capacity for spontaneous affectionate behavior,

aggressrve outbursts, lrresistabl-e urge to touch and chelv

4oT. T. S. Ingram, "A Characteristic
Actlve Behavior in Brain-Damaged- Child.ren, "I02: 550-558, L956.

Form of Over-
J. Ment. Sci".
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every object, and failure to respond to reprimand.,

Tro11e41 studled 327 patients with a history of
meningococcal- meningitls, a d-lsease of bacterial origÍn.
Some of the cLtaracþeristics common to this groì.-¡.p were:

fail-ing concentration, restl-essness, memory dlsturbances,

excitabilit¡r and- emotional instability, timid.ity, f atlga-
bility, a:1d nervou.sness. In the majority of patients

studied., he maintained-, this was a permanent synd-rome,

a:rd, was not rarey after chemotherâpy" This syndrome was

al-so seen in post-concussional states, birth traumas, arrd"

after toxic and- epidemic encephai-itis.

literature indicates that behavior d-isord_ers are

most conspicuous in brain-injured. children. These d-is-

ord.ers are not always the d-irect result of organic impair-

ment, but may be the childrs reaction to his own hand-icap

or to the way that he feels others regard. him. Regard_less

of the etiological factors, these child.ren present a

d-istinctive behavior pattern whlch in many cases d"istingu-

ishes them from other children.

4tU. Trolle, rtlate Prognosls in Meningococcar
I'ïeningitis, " Ac.ta Psychiat, , Kbh, , Suppl. , 66: 3I0 ,tg5r.
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The Learning Problems of Brain-injured. children

Bead-ing, trFailure or partial failure to masfer

the read_ing process is an experience shared- by a large
Lt"c

number of brain-injured- child-ren.'t-u Other researchers

Ltave observed. this close relationship between brain
L,a Llt

injury and- read-ing disability.-),-- Read-ing, they state,

1s a sub ject which is extremely abstract i-n nature, anfl

in ord.er for normal l-earning to take place there must be

a Smooth functioning of the brain and- the nervoì,l'S Sygtem"

A breakdown in any of the braints components prevents

this harmonious functioning, with the resul-t tlnat the

child. experlellces a reading d-iff iculty'

Referring speclfically to brain-injured. child-ren,

Strauss and- Lehtinen maintain tlaat a childrs read.ing

d-1sabili'by, or d-ifficulty in learning to read-, seld-om

exists as an isolated proþlem but ís usually a further

manifestation of the general d-isturbance of perception

4z'-straus s and Lehtinen, -98. cit . , p. L6B .

4z''F. H. Burke, rrThe Effecl on Learning of Brain
Pathology, " !gce!. child", 24: J.69-1-72, 1957.

t+4' 'M. H. Foutracre,rrlearning Characteristics of
Brain-injured. Clrild.ren," -85*"-?P' "qhflg. , 2þ: 2L0-2L2,
L958.
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In observing a group of brain-iniured- chil-

d-ren wiro were experiencing re¿d.ing d-iff iculties, they

noted- simiJ.arities in the type and nature of read-ing

prolclems. They write :

Read-ing dlsability is characterized by
absence of an ad-equate approach to new word.s
and. faulty recognition of famlJ-iar word-s, con-
fusions of similar word-s a"nd- letters' omission
of words, phrases and. sentences with a generally
careless' attitud-e,.tolard- the content of the
material read-....+,

Simllanities l^Iere also noted- in the types of behavlor

disord-ers and- motor difficulties of these child.ren. These

were d.escribed as fol-lows:

All these child.ren show evid-ence of general
d-istunbances in the cl-assroon situation: d-is-
tractibility, h¡rperactivity, and- dislnhibition
as expressed- in d"ifficulty 1n conforning to the
usua"l- stand.ard.s of group and- classroom manage-
ment" Most of the chlldren show these same
d-isturbances in such manua]. activities as cut-
ting and. col-oríng as well- as in acad-emic
subjects of arithmetic and. writing. Comments
by psychologists administering intelligence
tests note the presence,of these d"lsturbances
in the test situaiion,lf6

They conclud-ed that the similarity of d-ifficulties in the

areas of reading and- classroom behavior was further indica-
tion that read.lng d-isability was 'but one aspect of the

45rr""u. s and. Leht inen, .e.p. eit . , pp. L6g-L?O .

uuJpæ, 
PP . T?I-L?L.
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general disturbance in a brain-injured- child,
Fiurlce47 and. Fourr"""48 stud.ied- the effects of

brain pathology on learnlng and. came to similar con-

clusions" They noted t]nat child.ren with a read.ing prob-
lem also showed disturbances in behavior,, motor

coordination, and- perceptual functions" Though the
intelligence of some of these chirdren was above the
defective range, they ]nad, acað-emic difficulties. Their
behavior was not a problem but they were cllstractible,
restless, and- impulsive. They were uncoordinated- in
small motor tasks,

studies indicate tlnat read-ing probrems ca' be

anticipated in brain-inJured child-ren. Because of per-
ceptual and. behavioral disorders these child_nen are
unable to learn to read- in a normal manner. special
ed.ucational methods are necessary to help thern in their
read.lng program.

ùi-r1tinq. Brain-injured. child.ren with
little or no motor hand-icap often experience

difficulty" Some authorities attribute this

comparatively

a writing
d ifficulty

47guri<e, l-oc. cit.
4B_--tr'ouracre, loc. cit 

"
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to a d.eficiency in visuaJ- perception and in visual

motor integration,Llg,5o As these functions are found-

to be lmpaired- most frequently in brain-injured- child-ren

it is, therefore, not unusual for them to experience

difficulties in the complex, coord-inated- acts of writing.

Dealing specifically with the probl-em of writing

d-eficiencies 1n brain-injured- child"ren, Strauss and-
É1

Lehtir:.en} noted a relationship between types of writing

difficultles and specific areas of impairment" Their

observations were as fol-lows:

(f ) Child-ren with a d.eficiency in visuomotor integration

have difficulty forming letters. This is particularly

noticeable in the early stages of printlng or writing"

They cannot make the joining of d.iagonal l-ines, thus pro-

ducing letters which are distorted..
(2) Chil dren r¡rith clisturbances 1n the perception of

spatial relationships experience repeated fail-ures in
attempting to organize writing space; Llnal is, they are

unable to indicate with certainty the line on ttrhich the

letters should- rest and the size of the various letters.

49gurt e, 1oc. c.it.
5ost"n,r.s and- Lehtinen, -W. cit., pp. 184-190.

5t-toig, þp. tB6-189.
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(3) Chil-dren r¡¡ith d-isturbances in visual perception

ofien prolong the stage of copying letters as they are

unwilling to attempt 'bo write from memory"

(&) Child-ren who aTe d-istractible and- hyperactive are

slow in learning to wr1te, âs ùhey Lack the restraint
and inhibition required 1n writing.

Most writing d-ifficulties experienced- by brain-
injured. children ind-icate a d.eficiency in perception and.

visuomotor integration rather than lack of muscular co-

ord.ination, Strauss and- Leht ineníZ maintain tlnL, irr

d-eaLlng with this problem, it is necessary to preced.e

writing lnstructions with a program almed at strengthen-

ing d-eficient vlsuomotor perception,

SummarY

A review of the literature on brain d_amage has

revealed the nature of menlngitis and_ its general conse-

quences, the organic clisord-ers it generates, and_ its
effects on l-earning and behavior.

i{eningitis is an infectious d_isease urhich causes

an inflammation of the covering membranes of the brain
and. splnal cord-. As a Tesu1t of this d_isease, child_ren

52ta*, p. r-84.
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rnay d-ie or be seriously impaired- mentally because of

the extensive damage to the brain tissue. The severity

of damage depend,s somewhat upon the age of the chlld- at

the time of acute illness" If the chlld- is you.ng', the

d-amage to the nervous system may be widespread-, On the

other hand-, if the chlldts nervous system is u¡ell d.evel-

oped at the time of iIlness, the d"amage may be minimal

and-, in some cases, onfy temporary.

The damage caused- by infectious diseases may be

manifested in varlous organic d.isord.ers" Postinfectious

d.efects may be convulsions, epileptic seizures, cerebral

pa-lsy, speech and. hearing defects, and- other forms of

neurological d.isord-er",53 Other d-isturbances, which cam

be d.emonstrated by specific psychological tests, may be

1n perception, thinking, and emotional- behavlor, These

d.lsturbances, d-epending on the extent a¡rd- l-ocation of

injuryr fiâ¡r appear separately on in combinations.

Learning ancl behavior may be affected- by minimal

brain d-amage without an apparent l-owering of the intelli-
gence Level. Research caruied out on brain-injured ad_ults

suggests that the undamaged. portions of the brain hold.

resources lvhich may substitute or compensate for

53uo.n and- Zubin, op. cit., pp . 6g and ?2.
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must, therefore, be used- 1n

d-amaged children in order to
especially as in most cases

brain inJury is medication,

+L

in¡ury.5l+ These resources

the ed.uc¿tion of braln-

remed.y specific hand-icaps,

the only treatment for

4lr-'Strauss and. Lehtinen, -g_p. ci'b., Þ" I2g,
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CHAPTER ]]]

METHOD OF PBOCEDURE

Subjects selected. for this study were child-ren

who had" been treated. for purul-ent meningltis and. were

now attending schools in Greater Winnipeg. A battery

of psychological- tests and- teachersr assessments of

behavior and abilities in read-ing and writlng were used

to investigate the relatíonship between this d.isease and-

possible brain d.amage. In areas of investigalion where

conclusions were based- on comparlsons, a non-meningitis

group was used. The ensuing discussion deals vrith

these and other related problems in the following ord.er:

1. Sel-ectlon of meningitis and. non-meningitis

subjects,

2, Testing program and- co]lection of school d-ata"

3. Selection and- d.escription of psychological

tests 
"

4. Descrlption of behavior, reading and writing

scal-e s ,

5" Treatment of results.
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selection of Meningitis and- Non-lteningitis subjects

Meningitis groLrll. The sel-ection of subjects for

the meningitis group was based- on med.ical- record-s " The

proced-ure and criteri¿ d.etermining this selection were as

f ollows: Exanination was made of record.s of all- menlng-

itis patients ad.mitted- to the Child-renrs Hospital of

Winnipeg, from L952 to 1956 inclusive.# No ¿d-missions

prior to L)JZ were consid.ered-, since tre¿tment of

meningitis with broad.-spectrum antibiotics dates from

approximately L95L. No admissions in 1957 or subsequently

were considered-, so that the minimum fol-l-olv-up period-

would be 2.5 years.

From a survey of the hospital record.s aII those

who definitely represented- acute purulent meningitis of

bacterial origin were id-entlfied-.tt-t* Cases of other types

of meningitis (includ-ing tuberculous) were exclud-ed-. For

inclusion, a d-efinite d-iagnosis based. on cerebrospinal

fl-uid. examlnation was required., wi'bh one or both of the

f ollovring f ind ings :

-ls

I{edical record-s were examined- by staff members of
the Departments of Ped.iatrics and- Psychiatry, Chll-d.renrs
HospitâJ- of Winnipeg.

J¿&
The criteria for selection of child.ren were d.eter-

mined. by the Research Committee of the Chil-drenrs llospital-
of Winnipeg.
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1" Id-entification of the causative organism

on C . ,S. F . smear or culture .

2" Marked- C"S.F. polymorphonuclear pleocytosis.
One hund-red. a¡d twenty-three cases met these

criteria. Because of anticipated. difficul-ty in arranging
follow-up stud-ies, 43 patients, whose residence at the
time of ad-mission was outsid.e Greater l'Iinnipeg, were

rejected. since val-id- psychologicat test resurts a;re

d-ifficult to obtain on chitdren under J years of a,ga, 16

who had not reached- this age at the tlnae of the folrorv-up
stud-y (Jurre 1, L959) were al-so rejected.. This numbe:: was

further reduced to tlne 43 cases that comprise this group

by the excluslon of B who died in hospitar, l0 who could.

not be traced, 2 wkto had died subsequent to hospltaliza-
tion, and 1 who failed to take the required folrolu-up
tests. The classifications of this group as to etiorogy,
characteristics, age, and grade d-istributions are shown

in Tables X, Xf, Xff, and XIII. (See Appendix B, )

Non-.nieJringi'bis group. fn selecting children fon
tire non-meningitis group, factors consid-erecl w.ere:

(1) sex, (2) âgo, (Ð intelligence or general abil-itx,
and (4) 5çrad.e. rn order to determine differences between
the meningltis and non-meningitis groups in areas of
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behavior, read-ing a:id. writing, it was aJ-so necessary

t}:at. each matched- pair be fro¡n the saJne cl-assroom and-

exposed to the same teaching and. environmental- influences.

The fotlowing criteria were observed in matching these

pairs:

1. Only the school principal was infornied. a.s to

the purpose of the study,

2, Cumulative information on school record. card.s

I^ias used. in the matching of pairs.

3. The teackter and principal were not involved- in

the selection of children for this group"

l+, The teachers had no knowled-ge of the medlcal

hlstory of children in the meningitis group.

Some difflculty was encountered. in matching these

chlld-ren on the basis of standard.ized intelligence scores,

as a number of children used. in the norl-meningitis group

had, to be selected from either klnd-ergarten or grad.es orìe

a::d" two, where such scores were not avail able" Therefore,

other mea-rìs of matching for lntelligence T^rere used-.

Child-ren in these early grades had- been rated. by their

teachers lrith regard. to their general abilities, and on

this basis were d.lvided in.to categories A, B, and C. Thus,

where an rg score was not a"vailabre, the non-meningitis
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child. vras sel-ected from the Sa.lne category as the men-

ingitis child_. This vras not a problem in the higher

grad-e levels, âS these chil-d.ren had- stand-ard.ized intell-

igence test scores ithich were used- in the matching of

pairs" (¡, comparison of the meningitis and- non-meningitis

groups in terms of sex, ager grade, artd- intelligence or

general ability is shoum in Table XI, Append-ix B' )

Testing Program and. Collection of Schoo] Daf'a

The testing program fon the menlngitis group uras

carried- out a.t The Chil-d.rents Flospital of ïtlÍnniPeg, d-uring

July anô August of 1959, Appolntments were mad-e by the

Out-Patientst Department, and. chil-d.ren l\Iere Seen individ-

ually for a serieS of psychological tests in the mornings

on1y. The average testing time was about one anÒ one-half

hours,

The psychologlcal test used. on the non'-meningitis

grou.p Ì\Ias the ELlis Visual- Ðesigns Test, This was admin-

istered. indlvid,ually in schools,

The d-ata coltected from schools were teachersr

assessments of behavior, rea-dlng, and- writing of the

natched- pairs. The rating scales were distrlbuted. to

schools after the children had been attend-1ng school for
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a peri-od- of four months" This period- v¡as believed to

give the teachers a-rì opportunity to become better

aequainted. with pupil-s in regard to classroom work,

behavlor, and adjustment. The only instructions given

teachers were those printed on the face sheets of the

scaf-es. (fne instrurctions and rating scal-es in behavior',

read.ing, and writing are shown in Appendix A. ) These

scales were to be returned by mail and. self-ad.d-ressed-

envelopes rnrere provided. for this plrrpose.

Selection and Description of the Psychological Tests

The psychological tests used- in thls study l^iere

those devised and used by Werner and Strauss,l and. Strauss
o

and- Kephar1,2 as well as those suggested. by Goldenberg,3

"l __rH. Werner and- A. A. Strauss, rrPathologÍ of Figure-
Background Belations in the Child, rr J. AbnqrJq. Soc.
Psyc4ol., 7!: 236, 194L.

2¡. A. Strauss and. N. C. Kephart, rrBehavior Differ-
ences in Mentally Retarded Children l¿leasured. by a New
Beh¿vior Rating Scale," Am. J. PsJchlqt", gþ: LJ;..?-LL?3,
itiarch, L940,

39" A" strauss and. N. C. Kephart, Psychopathology
(New York: Gruneand- E{ucation of the

arrd. Stratton, 1955) ,

Brain-Ini.ured Child
pp. L+LI'-L64 .
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)t
and. Klebanoff et àL,* ¿.fter making extensive revievüS of

stud.ies rel-ated- to brain d.amage" The cLtaracberistics of

brain pathology and- psychol-ogical tests used in the

assessment of these functions are shown in Table I" A

d-escription of tests, method,s of ad.ministration and-

scoring, and the rationale und.erlying the use of these

particular tests are discussed- in this section,

Sta4lford-Binet Scale.5 Tine L93? revision of the

Binet, Form L scale, was used for the purpose of measuring

lntelllgence and- d.etermining the incid-ence of retard.ation

of the meningitis group. Standard procedures of ad.minis-

tration and scoring of the test were followed.. The

âssumption underlying the use of this test was that, d.ue

to a higher incidence of retardation, the mean fQ of

child.ren with a histor}¡ of meningitis t¡¡ou"ld- be l-ower tlnan

that for the Binet standard- population.

Picture Test ,6 A Picture test similar to the one

4, , F. Beed.,
Psycho.patholoqy, g
Harvard. Unlversity

Alexander, and S. S. Tomkins,
Boolr (Cambrid-ee. Massachusetts:
Tffi) ,-pp.55øl_5(;9.

I. E.
Source
Press,

gencs
r32 

"

5". M. Terman and- M. "4.. I{eruill-, Measuring Intelli-
(Boston: Houghton Mifflin Compa:nyt L937), pp. 75-

6"""r,"t and Stralrss, toc, cit.
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TABLE ]

CHARACTEBISTICS OF BBATN PATHOLOGY AND PSYCHOLOGICAL TESTS
USED IN THE I\1EASUREMEIVT OF SPBCT}'TC CHABACTTIRIST]CS

Characteristics Psychological Tests

l-.

I

lr

ïntellectual Impairment

Impaired- Visual
Perception

Impaired- Visuomotor
fntegration
Impaired- Sensory Motor
Development

oisparitl in Mentat
Development

Stanford-Binet (Rev" 3Z)L

Picture Test

El-lis Visual- Designs Test

Good.enough Drar,u-A-Man Test

Stanford--Binet (Bev . 3?)L

Stanford-Binet (Rev . 32)L

Wechsl-er Intçlligence Sca^l-efor Children*

5"

,êThe Performance Scal_e of the WISC was used..
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constructed artd used_ by l¡,ierner and Strauss to d.emonstrate
rrfigure-groundrr disturbances in brain-injured- chil-d_ren

was Llsed. The pictures were tachistoscopically exposed.

for one-f if th of a second and. the chil_d_ was asked,
frwhat d-o yorl see?'r To make sure that the chil-d- could.

perceive the short exposure, eacLt card- was presented-

twice. At the end of the test al-l cards were again ex-
posed but r,trithout the time limit, to make certain that
errors which had- been made were not d-ue to d.efective
vision" rn scoring this test four d.ifferent reactions
to the card-s were recorded.. These were: (f ) object,
(2) vague or unprecise object , (3) background., and_ (þ)

formal characteristics of both figure and- ground. Each

response was given a cred.it of one point, the total-
score being !,

This test was used to see if a structured back-
ground interfered with foreground. or object reactions.
Brain-inJured child.ren are believed. to be so attracted.
by bacltground. structure and bound in their attyaction to
such an extent that objects or figures are distorted or
unnoticed.. A predominance of background. reaction by
chil-d-ren 1n the meningitis groLlp wourd be consid_ered_ as

an inclication of organicity.
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The Picture Test has not been a wid-eIy used test

and- therefore is not rrre1l standard.ized" However, 1¡Jerner

aÌ1d Strauss found this test to be reliable in d-ifferenti-

ating between brain-injured and. non-brain-injured- child-ren.

In comparing organic and non-organic chil-d.ren in terms of

their visual perception, they found- the percentage of

background- responses for the normal group of child-ren to

be 9 per cent of al-t responses as compared to 14 per cent

for the non-brain-in.jured d.eficient child.ren and. 75 per

cent for the brain-injured. group.

E]Jis Vis.u_ql Designs, Test. In ord.er to d-etermine

whether children in the meningitis and. non-menlngitis

groups could be d-iscrÍminated- on the basis of their visuo-

motor functions, the El1is Visual- Designs Test as admin-

istered by CasselT was used, Each of the seven geometric

figures, oû sepanate 4rr x 6tt card-s, was presented- one at

a time and the subject was told-, rrHere are some figures
(or designs) for you to copy; just copy them the rrray you

see them.rr Turning of cards was d.iscouraged, but was

al-lowed- if the subject persisted in doing this" All othen

7n" H.
the Etiol-ogy
ljz 42L-428,

Cassel, rrRela.tion of
of Mental- Defieiency,
I olro1// t,/ 6

Design Beproduction to
J. Consu1t. Psychol..,
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instructions r^rere non-committal. These d.esigns were

copied with no time limit, The scoring criteria r^rere

essentially those of Itlood and- shuh*.8 rhree judgeså'

scored. the test and the median score was used., credit
of one point was given for each d.esign comectry d-rawn;

a half point credit was allornied- for each d_esign contain-
ing on]-y one eruor or two emors r¡rhich were symmetrically
consistent" Reversing, inverting, or turning of designs
on a ninety d"egree angle was consid-ered as one error,
Errors obviously d.ue to poor motor control were disre-
garded " The total score for this test was ?.

The supposition underrylng the use of this test
I^Ias that chil &en r¡rith organic impairment wourd- have

difflculty reprod.ucing visualry perceived. stimuli. sig-
nificantly lower scores for the meningitis group as

compared to those for the non-menlngitis groLlp would be

considered an ind.ication of organic impairment,

fn terms of group means, Cassel9 found a

8r,. T¡rood and R, shulman, ,l?n9 Erris visual DesignsTest, " J. Ed.uc, psychot., l1: ' 5gL-602,-lg+ò. 
--*

9Cassel, loc. c.it.
#Th-e jud-ges were two psychol0gists from the chir-dGuid-ance crinic of Greater winäiÞegr"rn¿ on" from TheChiLdrents Hospital of l¡Iinnipeg.- e'
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significant difference aL better than one per cent level

of confid-ence betr,rreen the organic and- non-orga:ric

mental-l-y d.eflcient chil-d-::en, The exogenous child.ren

dlsplayed. marked. d-lfficurlty in the copying of figures,

These find-ings confirmed- clinica.l observations that
'brain-injured child-ren were d-eficient in visuomotor

integration.

Good.eno]-rgh DqeJ^r-¿-Mg4 Test.10 The Good-enough

d-rawing test of intelligence and the Binet scale were

used to d-emonstrate impaired. bod.y concept, or a defici-
ency in sensory motor development in post-meningitis

child.ren" Stand.arÕ procedures of ad.ministrati on and.

scoring of tests were follovred-.

It is believed- tinat the development of body con-

cept r"uns to a great exùent parallel with sensory motor

d-evelopment. The sLtpposition underlying the use of
these tests was that a deficlency in sensory motor d.evel-

opment would be revealed_ in a faulty bod_y concept as

show.n in child-renrs drawings of human figures, A sub-

stantially lower score on the Goodenough test would- be

corlsid.ered an ind_icaùion of possible brain injury.

1o¡',
by Drar,vines
ã;1--j-Ã-*-(J)-JJU á

L. Good"enough, Measuqement of l4'Lel__l,j.gqnce
(New York:" worrffi company;E-r-dT, pp.
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The Good.enough d-rawing test of interrigence has

been used in conjunction with other psychological

measurements for the purpose of d.etecting brain injury
in child-ren, Bend-er,tt or the basis of clinicaJ- experi-
ence, stated that a Good.enough M"A. two or more years

lrelow the BineL rq.A. was suggestive of organic injury to
the brain.

hlechsler rnter-rigence scar-e for chirdqen.f2 The

i'jrsc Per"formance and- tl,re Binet Form L scales were used

to d.etermine the disparity between venbal anô non-verbal_
functioning l-evel-s in children treated for meningitis.
sta:rdard. procedures of administration and scoring of
tests were foll-owed.

rf was assumecl that, due to percept'al d.isturb-
ances, ehildren with organic impairment i¡rourd_ have

difficulty manipulating concrete objects and wourd., there_
fore, obtain significantly lov¡er scores on tests where
such functions were stressed-. This d-iscrepancy between
verbal- and. performance scores has been reported in a
number of psychol0gical studies to be an ind.ication of
br.ain damage in children.

- 
11". Bender and A. silvers, r'Bod-y rmage prob]ems ofthe Brain-Damaged Child,, " .J" Soq.'rs;;;å, JI-ã+_äói*íg+e"

- 
t"r. r{echsrer',. trrlecþ.,srer rn-te}ligenc€ scar-e for chir-d.ren, Manuqt (New yoírT-EFsffiATõffiFcorp;
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Description of Behavior, Beading, and- ltriting Rating Scales

The behavior and" abilities in read-ing and- writlng

of chil-ð-ren 1n the meningitls and non-meningitis grou.ps

w'ere rated by classroom teachers on scales provld-ed.. The

purpose of these ratings was to see if post-meningitis

child-ren presented problems in these areas to such an

extent tL::.L they could be d.ifferentiated from other chil-

d-ren in the classroom.

Diagnostic Behavior Rating Scale o-f Eer.qoggli=!.J.13

This rating scale was used. to assess the classroom behavior

of each matched- pair. The teachers were asÌ<ed- to d.escribe

the behavior of these child-ren by und-erlining characteris-

tics most descriptive of them, The printed- instructions

constituted the only advice given to them" In scoring,

one polnt was given for each und,erlined. characteristic

which was descriptive of brain-injured- behavior. The totaf

score on this scale was 52.

Strauss and. Kephartf4 ,rsed this scale and- found. that

1t reliably d.lfferentiated. the brain-injured- group from the

13e. A. Strauss and- N. C. Kephart, rrBehavior Diff-
erences in Mentally Retard-ed Child-ren lvleasured- by a Nelu
Behavlor Rating Scale, " An1. J. Psychiat" , gþ: ILIT-LL?3,
March, L940"

t4JÞig, ptr . LLLT-LLI3.
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non-brain-injured. group. The brain-injured. child-ren

T,{'ere d.escribed. in the same terms which had been sel-ec'bed-

as characteristic of brain-injured- behavior on the basis

of cllnica]- observation.

Bating scale ig oral- read.ing. A rating scale

( shovrn in Append-ix A) was used- to compare the read.ing

abilities of chil-d-ren in the meningitis and- non-nenlngitis

groups. The classroom teachers rated. these children on

the basis of their d.ail-y work and- other cumulative infor-
mation" Kind-ergarten chil-d-ren as i,vell- as those not

attend-ing school were not included. in this area of investi-
gation. The categories used- in rating were: A, Excellent;

B, .Above Average; C, Average; D, Below Average; and- E, Noù

Acceptable, The teachers ind.icated. each child.ts read.ing

ability by circling a lebter. In scoring this test, the

focus was on the d,irection of the d-ifferences between each

member of the pair, noting whether the slgn of the d.iffer-
ence was plus or minus, All tieð cases where no differ'-
ences were observed_ rvere dropped-.

Failure or partial fail-ure to master readlng is
bel-ieved to be an experience shared. by a large nuinber of
brain-d-amaged- child-ren, It was, therefore, hypothesized.

that chil-d-ren treated- for meningitis luoul-d experience such

d"iff icul-ties.
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Ratl.ng scal-e in wri.'bing or printing" A rating sca.l-e

similar to the one for reading was used- to compare the

writing abilities of children in the meningitis and. non-

meningitis groups" (This scale is shown in Appendix A" )

The classroom teachers rated these chlldren 1n writing
(or in printing, if writing had. not been taught) on the

basis of their daily work. In scoring, the same procedures

as outlined. in read.irlg were followed-,

Brain-injured chilclren are belleved to experience

difficulties in writing because of a deficÍency in visuo-

motor lntegration. ft was assumed- tlnat children with a-

history of meningitis wourl-d also experlence such d.ifficul-
ties, and on this basis could- be reliably d.ifferentiated
from other child-ren in the classroom.

Treatment of Ilesults

Since this stud.y is concerned iriith comparisotl.s,

the anal-ysis was based- on the slgnificamce of d-ifferences

in ratings and. the level-s of achievement on psychological_

tests. The ensuing d-iscussion deal-s with the proced_ures

f ollowed..

The differences betr^reen means on the Stanford.-Binet
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Scate for the meningitis and starrd.ard-izationl5 g"orp*
was found- to be smalI" Therefore, further statisticat
treatment was consid_ered. unnecessary. The chi square

ür'as used- to determine the signi.fica-nce of retarð,ation;
that is, r¡¡hether the d.istribution of re scores for the

meningitis groLrp departed significantly from tTtat of the

normal curve, The procedure followed was tLtat outlined
by Downie and Heatrn.I6 Using k - I d-egrees of freed,om,

the significance of f was estrmated from Table Iv.L7
The percentages of the three types of rea"ctions

(figure, background, and formal characteristics of both
figure anÔ ground_) to the picture Test r^iere computed-

for the meningitis group and- compared- with those of the

norrnal and exogerÌous groups used. 1n a simllar experirnent

by ?Jerner and- strauss (Hl"pothesls r"b). The forlowing
formulae were used" to d.etermine the significance of
d-lfferences between percentages for these groups:

15T*"**, and Meruil1, o-p. ci!., p. 35
t6__- N . M, Downie and R. lrl.

Me.tlods ( New York: Harper and-p. ]-53.
17*'fbid, p. 266.

Heath, Basjc Statis_Þical
Brothers, Publishers, J-959),

rOI()-. .--Ibi4, p. L3B.
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sDp =

lf r T)o

sDp

The results Ì^rere interpreted- using infinite d-egrees of
freed.om.

Intra-group comparísons of reactlons to the picture

Test were al-so m¿.d.e for the pLlrpose of d-ete::mining whether

the number of foreground reactions of children in the

menlngitis group increased with age. These comparlsons

requir"ed no furüher statistical treatment,

i¡lhere the study employed two related. samples and,

yield-ed difference scores which coutd, be ranked in ord.er

of absolute magnitude, the I¡fil-coxon matched--pa.irs signed.-

ranks test was used (Hypotheses l_.c and Z,a), The nethod"

outlined in Siegell9 *"u followed- in d.etermii:.ing the uzn

value" As the sample used 1n this study was larger than

25 subjects , "rrr was determi-ned by the foll-owing formula:20
T- irl(N+l-)-----4-

lq-'S. Siegel, I)Tonparametric S_ba_Þ_i_s-ti_c-s f-or
Behavioral Sci_eryces ( New york : McGravi-Hilï -Book

ñ%;-rrrt), pv ß-às"
20*- . ---fbid, p. 81.

t",lpql L f r \V \Nr xz)

the
õõñpany
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Table A2f was used to estimate the significance of uzn.

A t-test of related. measures hras used. where daLa

ürere coruelated (Hypotheses 1.d and 1.e). In testing

the signif icance of d-ifferences between mea^ns , tLte method.

used was as follows:22

zð,2 = EDz - e.D)z
N

Stand,ard. d.eviation of d.ifferences.

S¿ = Zd.Z
N1

Standard error of the mean d-ifference.

o_ c
"d = 

pd.
--:-

/N
V

Z= mean d-ifference
standard. eruor of mean d-ifference

The results urere lnterpreted using (N 1) d-egrees of

freedom.

ïn ord-er to d-e'bermine the significance of d-ifferences

in ratings of read.ing and. writing abilities of children in

2kþå*, p. 24? .

ZzDownie and. Heath, -q!. cit., Þp. 3-29-l3L.
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the meningitis and non-meningitis groups, the sign iestZ3

was used. (Hypotheses 2.b and 2.c), This test was chosen

for these two varialcles because the groups used. in this

stud-y were related, and the differences could be appro-

priately represented. by plus and minus signs. Since the

number of fewer signs w¿s l-ess than 2J, Table D24 was

used. to estimate the significance of rrxrr.

A probability of ,0I was regard-ed. as an acceptable

level of significance in this stud.y,

2i^.-'Siegel, gp" cit., pp.
çl-t"'Ibid, p" 250,

68-? 5 .



CHAPIER TV

RESIILTS OT' STIIDY

The presentation of results fol_lol^rs the general

plan suggested by the statement of hypotheses in Chapter

ï.

fntel-l-igence" The mean intelligence score for the

meningitis gr"oLtp, not includ.ing two untestable child-ren,

i^Ias l-02.2 as compareð to 102.9 for the Blnet standard_
lpopulation- in the same age range. The median intelli-

gence score for the total sample of 4j child.ren was 103"

(fne Stanford--Binet scores and- mean for the meningitis
group are shown in Table XV, Append.ix C" ) The mean diff-
erence of " 7 be'bween these two grou.ps was consid-ered_

smalJ and not significattt"
A comparison of the meningitis group and- the

standard. population in terms of rq score d-istribution is
shown in Table fT. This comparison indicated a high

incid-ence of retardatíon for the meningitis groLì.p, it
being 9.3 per cent as compared to 2.2 per cent for the

1**L. M. Terman and
gence, (Boston: Houghton

M. A. Mercill, Measur.i.ng Inte]ll-
Mifflin Comparry, 1937) , p" 35
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stand.ard- populat ion.z of the four retarded child.ren,

one was severely retard-ed v¡ith gross clefects in the

neuromotor system, two had defective hearing, and one

had lmpaired. speech. Tvro of these child-ren were untest-

able, while two r¡iere d-eveloping mentall-y at about half

the normal rate. A statistical anal-ysis of the data

(presented- in Tabl-e II) indicated-, hower¡er o that the

distribution of IQ scores d-id- not d-epart significantly

f rom that of the normal cìtrve (* = L .290 , Þ 2 . 50) .

Conclus-ioJr. The null hypothesls 1. a stating that

there T^rere no differences between chil-d-ren treated fon

meningitis and the Binet standard. populatíon, with res-

pect to mean fQ scores is accepted-. It may be conclud-ed-

that, âs a group, þost-meningitis child-ren d.o not show a

significant decline in their intel-lectural l-eve}"

Viliua1 Perceptio]r" A comparison of the meningitis

group with normal and. exogenous groups in terms of per-

centage reactions to the Picture Test is shown in Table

IIT. In this tabl-e, l7 subjects ranging in age from 7 to

]O years Ì,\rere eval-uated.. One untestable B-year-old. boy

was not included, in this grou.p. An anal-ysis of this Ô'ata

2_"D. T¡rIechsler, ltlechs-ler
Child ren, Itlanual- ( Neir York :

ãÐIoñI;íØ:
IntSIligen-cs Scale
The Psychological

for
Corpor-



T
A

B
LE

 I
]I

co
i{P

Á
.R

IS
O

N
 O

F
 M

E
N

IN
G

T
T

IS
, 

N
O

R
M

A
L 

A
N

D
O

F
 P

E
R

C
E

I\T
T

á.
G

E
 B

E
A

C
T

T
O

N
S

 T
O

R
ea

ct
io

ns

0b
je

ct
, 

P
re

ci
se

an
d-

 U
np

re
ci

se
 

68
,6

B
ac

kg
ro

un
d.

 
7.

2

C
ha

ra
ct

er
is

tic
s

of
 b

ot
h 

F
ig

ur
e

an
d 

G
ro

un
.d

- 
2+

 " 
2

O
bj

ec
t, 

P
re

ci
se

an
d-

 U
np

re
ci

se
 

68
 "

6

B
ac

kg
ro

un
d.

 
7 

"2

C
ha

ra
ct

er
is

tlc
s

of
 b

ot
h 

F
ig

ur
e

an
d 

G
ro

un
d.

 
24

"2

Iv
le

ni
n-

gi
tis

N
=

17
Iti

or
m

al
x 

E
xo

ge
n-

ou
si

Ê
N

=
30

 
N

=
25

62
,z

O
?

E
X

O
G

E
N

O
U

S
 G

R
O

U
P

S
 ]

N
 T

E
R

I{
S

T
H

E
 P

]C
T

U
R

E
 T

E
S

T

28
 "

0

A
ge

 R
an

ge
:

lE
T

he
se

 w
er

e

pt

Lt
 "

7

75
.5

p2

"6
86

" 
07

2

Iv
le

ni
ng

iti
s,

 7
-I

0;
 

N
or

m
al

,

th
e 

tw
o 

gr
ou

.p
s 

us
ed

. 
in

 t
he

p

.6
2?

 .
6L

pB

.o
g3

 .o
B

5

.2
42

 .
28

0 
.2

66

.6
86

 .L
t7

 .
31

+
7

. 
07

2 
.7

 5
5 

. 
t+

79

S
D

- IJ

aô
 

O
La

"o

+ ra
tio

 
d.

f

.tt
t'g

 "3
96

.o
B

5 
.2

+
7

.2
42

 .
r2

B
 .

11
8 

" 
11

8 
.g

66

S
ig

ni
f-

ic
an

ce

.n
4 

.z
jt+

"r
50

 3
.7

93

.L
57

 4
.3

50

?-
L0

; 
E

xo
ge

no
us

 (
M

.4
. 
),

 7
-L

L.
st

ud
-y

 b
y 

W
er

ne
r 

an
d-

 S
tr

au
ss

.

"1
0

.1
0

.1
0

.0
01

" 
00

1

. 
l_

0

O
t

\.|
T



66

indicated insignificant o-ifferences betr¡een the meningitis
and- normal groups in terms of the three types of reaction
to the Pictu.re Test, on the other hand, these differences
I^Iere significarrt betv,reen the meningitis and the exogenous

gnou-ps. The relative proportion of object and. background-

reactions of the meningitis and normal groups was the
reverse of the responses given by the exogenous group.
This high percentage of object or foreground reactlons, as

compared to a l-ow percentage of background. reactions,
ind-icated- nor.mal- visual percep-bion in child,ren treated.
for meningitis,

one further obse'vation was made, rntra-grou.p
comparisons of reactions to this test showed. that the num_

ber of foreground reactions i-ncreased with age. These

same differences had been noted in normal- child.ren by
werner and strau*r.3 (ftre intra-group comparisons of

the Picùure Test for the meningitis group

Table XVf, Appendix C. )

to

in

reactions

are shoi¡m

Conclqsion. The

there were no differences
nul1 hypothesls I,b stating tinat
betiueen the menlngitis and_

3r. werner a:rd-
Baclrground Belation in1!: 236 , L9+r.

A. A. Strauss
the chitá;"u' J' 'rPathology of tr'igure-

Abnorm. Soc. psycho.I. 
,
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normal- groups in terms of figure-ground. reactions in
the visual perceptual fiel-d- is accepted.. These find,ings

suggest normal visual perception in children treated for
meningitis.

Vislromot_or int-e.gration. The El-lis Visua1 Designs

Test was used. for the punpose of determining whether chil--
dren in the meningitis arrd non-meningitis groups could. be

reliably d.ifferentiated. on the basis of their visuomotor

functions. The resurts of thls test and- differences in
scores for these two groups are shown in Tabi-e rv. This
table d.id. not includ.e one retard.ed and- two untestabl-e

child-ren whose motor skilrs were either und_eveloped or
impaired. rn comparlng the scores of each member of the
pair, it was observed t]nat those of child.ren in the men-

ingitis group, âs indicated by minus signs, hrere consis-
tently lovrer, An analysis of the data in Tabte IV
indicated- these differences to be significant (z = -3.65g,
p < ,001_. )

Jn terms of score d.istributions for the two

groups, those of the non-meningitis group were noted. to
follor¡r the normal pattern of distribr.rtion, whereas those

for the meningitis grollp r^rere concentrated, at the lower
encl of the scale" (the score distributions are shoirrn in
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TABLE IV

ELLTS VTSUAL DES]GNS TEST SCOBES O}' THE
MEN]I{G]TTS AND NON-MENINGIT]S GROUPS

Pai-r Meningitis
Group

Non-i{eningitis
Group

Rank Ranlr with Less
of d Frequent Sign

L"5
¿"t
1"0
L.5
?8,
r"5
2.0
r"5
4"0
2.5
4"o
r,5
2"5
3.5
<n

5.5
þ.0
o.5
4,0
4.5
r"5
É. É.

5.5
lr
4.0
l, -+.5

4.0
6.o
5.0
6.o
7.o
7 "0
5.0
5.5
6.0
7.o

I

1.5
0
1.0

É

x

3.5
I

"5
3.0
1"0
l_,0
4.0
1.0
L.5
I,0

"52"5
L,5
3"5
4"5
3"0
3"0
5.5
3"5
+.5
3.5
2,0
5"o
4,0
4.0
5"0É. É.

4.5
5"0
t+.5
LL(
4.5
5.5

1
2
3
4
5
6
7
B

9
10
1t
L2
I3
I4
L5
ú
L7
1B
la
20
2L
22
23
zt+
25
26
27
2B
)a
30
3r
32
33
34
2'
Jo
)(
38
39
4o

0

-'l n

-I, 0

-1" 0
"5

-2 a)

-1. 0
I.5

-r"0
-)")

-3"0
É

L.5

-4," o
-¿1. o

0

-3.o
-2 É,

-3"0(
-l 

¿r

r.5
0

-2.0
0

Ê

-2"5
2.5
0

-2.0
U

.)É
-2. 0

-1, 0

-L.5
1É

-10.5
-10,5
-L0.5
- 4.0
-2L.5
-L0.5
L6 .5

-10. 5
-32. o

/1. o
-30" 0

- 4,0
16.5

-26 "o
-33.5
-33"5

-30"0
-26 .0
-30.0

4"0
-L6.5
L6.5

-2L.5

- 4"0
-2^ n

26.o

o1 É

4.0
-26 .0
_21

- 4.0
-L0.5
-L6"5
-L6"5

.to,-)

4"0

L6"5

4.0

L6"5

26"0

z = 4"659 p < .001

T = 83,5



6g

in Table XVII, Appendrx C. )

Co"nc_lusjo4s. The find.ings on the Bllis Visual-

Designs Test led- to the rejection of the null hypothesis

1.c stating that there were no d-ifferences between the

meningitis and. non-meningitis child-ren in terms of their

ability to reprod.uce visually perceived- stimul-i. The

visuomotor functions of post-meningitis children appear

somevrhat less well d.eveloped than those of rrnormalrl

children"

Bolly concept. The sensory motor development or

body concept of children treated- for meningitis was d-eter-

mined- by comparing their mental- ages as estimated. on the

Binet and. Good-enough scales, A comparison of mental ages

of these children, ranging in age from J to 11 years, is
shown in Table V" One retard"ed and two untestabl-e chil-dren

in this age group who failed to achieve scores on one or

both tests were not includ.ed- in the table.

[he mental ages on the Goodenough sca-]-e Ì^rere found

to be low 1n comparison to Binet ratings, the mean differ-
ence being 11,91 nnonths, Thís mean difference vüas found.

to be statistically significant (z = 4.61t', p 1"01. )

Further observations of test ð.ata showed- that B out of 'bhe
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COMPAB]SON
GBOUP

OF
ON

TABLE V

MEI\TTAL AGE SCORES OF THE I{ENT\TG]T]S
THE B]NET AND GOODENOUGH SCALES

Case Binet i'{ . A Good-enough li " A. D ( Ivionths ) D2

+-6
t-o
5-o
+_3
6-6
4-9
lt .t

(- )
o-)
^-q6-6
6-o
Á-q
o-y
5-9
5-9
7- 3
5-o6-9
6-3
7-3
7-6
5-96-o
7-0
7- 0
7-3
7- 0
6-6
9-9
7-9
9-6

l-0- 0
IO- 6
9-9

1
2
3
4
5
6
ñ(
B

9
10
11
l2
L3
L4
L5
L6
L7
1B
lo
20
2L
22
23
24
25
26
22
2B
90
30
3L
32
))
34
l-1

+-5
/ao- /-
6-to
h- /

/ao-¿
ry- 2

6*4
5 -106-4
6-o
nO

5-L0
7 -LO
7-10
7- 6
6-to
2_2
4-r
B-4
7- 0
7- B

7-6
/- o
6-6

10- 6
O^(J- ¿,
ooO-O

10- 0
9-4
B-10

t0- 2
10- 0
12- 6
13- B
10- 6

I
a

-tb
-11

l+

-2cj

L7
-1

9
-r4

2
-L3
-L3
-2L
-L3

t_

17
-lo

9-5
0

-2LI
-h2
-lt+
-r7
-Jo
-34
11

-2A
6

-30

9

1
61,,

256
L2L

1,6
B¿l,1
625
289

I
B1

L96
l+

l69
L69
44:-
169

1
289
36L

B1
25

0
44r_

Jo
L?6+

L96
28g

r2g6
rL56

LzL
Bþ1
)o

900
Lt++4

B1

Sum
Mean

272
7,77

237 .25
6 "78

-LIL?
r_1. g1

12801_

t
2ð-o = 7832,?43 Sd, = L5"I?B Sd.- = 2"566 z = +.61+

df = 3+ P<.01-
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35 child-ren showed wid.e niental age d-iscrepancies of more

than two years,

In terms of IQ, ratings on the two scal-es, it was

noted- that the Good-enough scores tend.ed. to appear more

frequently at the l-ov,rer end. of the scale, whereas those

of the Binet scale foll-or¡red more closely the normal- curve

pattern. (fire frequency distribution of these ScoreS is

shourn in Table XVIII, Append ix C. )

In order to determine inihether such d-iscrep¿ncies

occurred in other chil-d.ren of similar age and" mental

ability, a normaJ- group matched- for age and- intelligence

was used.. This was a group of child-ren who had been

referued to the Chil-d Guid-ance Clinic of Greater I'linnipeg

for various reasons associated- with learning. (fne char-

acteristics of this group are shoirn in Table XIV, /\ppend-ix

B. ) A statistical- ariäl-ysis of test daþa for this group

shov'red- differences in mental ages on the Blnet and Good--

enough sca]-es to be lnsignif icant (z = 1.438, p> "I0. )

The mean mental- àge d.ifference for this group was 3"36

months, âs compared. to 11"pl months for the meningitis

group. (¿ comparlson of mental ages on the Binet and.

Goodenough scales for this grou-p is shown in Table XIX,

Appenilix C. )
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Conclusj-on. Al-though the mean mental age dis-
crepancy for the meningltis group was not as great as had_

been suggested in the i_iterature on brain d.amage, test
find-ings indicated that these children experienced more

difficulty in the drawing of human figures than other
child-ren of similar age and- mental abirity" Therefore,
the nul-l- hypothesis t.d. stating that there are no differ-
ences between the Binet and- Goodenough mental ages of
chil-dren treated. for meningitis is rejected.. The rejection
of this hypothesis supports the assumption that the sensory
motor development of child-ren treaüed_ for meningitis is
somewhat impaired_.

Dis'oarity in meqtal devSJopjnegÞ, The d-isparity
between verbal- and. non-verba] functioning levels of chil_
d-ren in the meningitis group was d-etermin.ed by comparing
the intelligence scores on the Binet and ùirsc performance

scales, A comparison of these scores is shov,in in Tabre vr.
This table did not include ùhe scores of two untestable
children and two others whose non-verbal functioning levels
could not be assessed, on the ürrsc performance scal-e. The

mean intelligence score on the hÍrsc scal_e r^ras found_ to be

l-ower, tlte meall difference being 4"4t+. This mean d_iffer_
ence was noù significant at the ,0l level of confid_ence,
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TABLE VI

COI{P.{BISON OF BINET AND I¡TISC PER.F-OR.I!ÍANCE IQ
SCORES OT' THE MB}TING]TIS GBOUP

Case Binet WISC (Performance) I D2

LL2
r2t+

93
104
t2I
106

97
]03

96
l-23

93
L25
LT6
l_08

94
99
56

11&
94

103
101

99
B6

l-37
104
1l_1
L25
It2

97
103

92
114
LzL

o'l
103

9o
B7
Õo

104

36
9

6za
324

\,

r024
r4t+

36
L6

LL56
9

225
36
4g

0
4

324
9

100
0

25
L96
zBg
36t
36
36

1,2t
36

9
100
4g

[LtL
L69
225

9
4g

l+

t6
Jo

-6
)

-26
-r-B

3
-32
-l-2

6

-l+
44

)
-I5
-6

7
0
2

r-B
)

10
0

5
L4
L7

-'l o
6
6

-11
6
)

-10

-2I
-'l "-l(

)
7
2
4
6

ro6
r27

6?
B6

rr_B
Z4
B5
97
oc
Ro

9o
1l-0
110
LT5

94
l_01

7t+
LL7
ro4
103
to6
1f3
103
118
110
LL7
rr4
ro6
100

93

93
108

Z6
100

97
O/o)
90
9B

9
l0
1l-
1"
L3
r4
t5
L6
I7
1B
Lg
20
2L
22
23
ol¡Ll
2<
z6
¿(
28
2A

30
3t
32
33
3t+
35
36
37
?R

39

I
2
J
l+

5
O

7ô
c)

É, 4044 3B7T
99 .26

-r73 6Sgl
4.44iiîean tw.69

2d'=5625.59 Sd:t2.L6? s =t.gl} z=2.2?g
d.f - 38 p> .OZ5
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(z = 2,279, p > .025). Of the twenty-three children

having low performance scores, LZ shov,red- d-iscrepancies

of over l0 points" 0n the other hand., only three subjects

had. significantly higher verbal scores"

Conclusion- The null hypothesis I.e stating that

there were Tlo d-ifferences between verbal and non-verbal

abilit¡r s¡ children treated- for meningitis is accepted-.

Tn terms of their non-verbal abilities, the post-meningitis

child"ren show no evid.ence of organic impairment.

Behavior. The teacherst ratings of behavior on the

Diagnostic Behavior Rating Scale of Personality were used-

to determine whether children in the meningitis and. non-

meningitis groups could. be reliably differentiated. on the

basis of behavior characteristics d"isplayed- in the cl-ass-

room. A comparison of these two groups in terms of their
behavior is shown in Table VII. This table d-id not includ-e

the ratings of one retard"ed. a-nd two untestable child-ren

not attend-lng school, nor those of four others whose rating
sca"l-es had not been returrned-. An anaÌysis of this d.ata

showed- thtat the meningitis group cou1d. not be r=eliab1y

differentiated from the non-meningitis group in terms of

behavior characteristics d.isplayed- in the classroom,
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TABLB VI]
DIFI+ERENCES TN BEHAV]OB CHABÁCTERIST]CS OF CHILDBE]\I ]N
THE ME}ITNGTT]S AND I{ON_MBIV]NGTTIS GROUPS AS INDICATED
ON THE DIAG}TOSTIC BEHAVIOR RATING ,SCALE OF PE1ISONALTTY

Pair Meningitis Non-Meningitis
Group Group

Rank Bank with Less
of d Frequent Sign

o
O

0
1
¿
B

)I
I3
l-B
I2

Ò)
-)

0

-L7
-2?

l+
a)
3
U

9
4
U

-3o
5

L2
_24

I
_lo

7),
I
0

L6Í-)
0

I
2
3
l+

5
6
7
o
O
O

10
l-1
\2
laLJ

I4
L5
L6
a7
1B
Lg
20
2t
22
92
24
25
¿o
2r)
28
2A

)v
3r
32
33
34
34

I3
7
1

Lg
l2

6
2T
24
1B
.,)

11
h

6
l-t
3L

oo
6
a

4
7
4
6

L6
4

14
I

31
2
0

20
0

5
7
0

2T
l+

9
29
11

0
L3

6
t+

5
23
3B
27
11
)
2

T4
0
n

3+
I
+

))
l_

33
oo
l+

1
0
4
5

).

16, 0

2,0
- L+"0
16. 0

7.0
-16,o

2]-.0
2t+"0
19.5
7,o
7.0

-23.0
-26"5
f 0.5
7.0
7.0

-18. 0
10.5

-29 "0L2.5
L9.5

-28 .0
2"0

-25 .o
-14.0

26"5
2"0

22"0
_1 2 É,

- 4.0

7.o
-16. 0

7.0
7.0

-23. o
-26 .5

7"o

-18"0

-29.o

-28 .0

-25 "0
-14"0

-L2. 5

T = 224.0

z = .1¿1,1 rr L"bq
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(z = .14.1, p : "4445.) fn fact, âs a group the non-

meningitis subjects shoi,red. more behavior characteristics

common to brain-injured- chiJ-d-ren. However, this rever-

sa1 in expectations was not significant.

Concl-usion. The null hypothesis 2.a staiing
no d.ifferences are shown in the behavior of meni-ngitis

and non-meningitis children is a.ccepted. The behavior

pattern of post-meningitis child.ren gives no lnclica'bion

of organicity, in terms of behavior d.isplayed- in the class-

room.

Re_ading. Teachersr estimates were used. to d.eter-

mine differences in reading abilities of child_ren in the

meningitis and non-meningitis groups" A comparison of

these ratings is shov'in in Tabl-e VIII , This table d.id not

includ-e two unùestable, one retarded., and_ three kind-er-

garten children, nor the ratings of five others whose

rating forms had- not J:een returned." A tabulation of these

ratings shor¡ed- a rather close rerationship between the two

groups in terms of thetr read.ing abilities" Of the thirty-
two pai.rs, fourteen meni:agitis subjects, âs compared to
eleven non-meningitis subjects, were observed- to have

greater reading d_isabil_1ties. Seven pairs shoured no

differences. statisticar treatment of this d-ata ind-1cated.
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TÁBLE VTT]

COMPARTSON OF READING ABILITIES OT' CH]LDJ?EN IN
rHE MENINGITIS Ai{D NON-MEN]I{GIT]S GBOUPS

Ratines 1n ReadinsPair Slgn
Meningitis ltlon-Meningltis

Direction of
Difference

+
0
+
0
0

+

:
0

l
+
f
0
+

0

¡
I
:

+

:

+

tXn
=XnrXn
=Xn
= Xn
a X¡¡

= Xvl

= Xn

= Xn

= Xi-¡

v x4
. Xn
- Xn
<. X¡1
2X4

X¡1
xm
xm
xm
xm
X¡i
X¡1
X¡1
X¡1
X¡i
X¡1
X¡1
X¡1
X¡1
X¡1
xm
X¡
xm
xm
xm
X¡n
x¡n
X¡¡
X¡1
X¡¡
Xp
Xa
X¡1
X¡i
X¡1
X¡¡
X¡1

C

D
D
ÞD
C

B
A
IJ
Õ

B
I

D

lf
D
B
A
DD

B
B

A
a
DD
ÐD

DD
ìlD
B
D

B
c
B
D
D
E
B
c

B
B
c
D

B
B
(1

c

^

A

^
B
B

11

B

c
C

A

t-
2
3
l+

5
6
7
o
O

9
10
11
I2
L3
Lt+
I5
L6
t7
1B
Ig
20
2I
22
23
2+
.)
26
27
¿o
2A

30
?1

J¿

N - ?< Y -'l 1 yì¿r_v=

Xm -- itleningitis Chi1d
.345

Xn -- Non-lvteningitis Child
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the d.ifferences between these two groups to be not
signif icant (p = .345) .

ConcIJ.iFion. Although the post-meningiiis child_ren

were observed to have slightly more reading problems,

differences -tvith respect to this ablrity were found- to be

not significant, Therefore, the null hypothesis Z.b

stating that there 'hlere no d.ifferences betv¡een the mening-

itis and non-ineningitis chlld-ren in this area is accepted..

l¡lriting" A compariscn of the menlngitis and non-

meningitis groups in terms of writing abilities is shown

in Table rx. one retard.ed, ùwo untestable, three kind.er-
garten, and five other chil-dren whose rating forms had not

been returned- v'rere not includ-ed in this tabre, of the
thirty-two pairs compared in this area of investlgation,
fourteen post-meningitis chilclren as compared to ten non-

meningitis subjects were rated as havlng greater d_ifficul-
ties in writing, lvhile eight pairs showed- no differences.
An analysis of test data showed the differences in writing
abil-ities of these two grotr.ps to be insignif icant (p = .zZr)

Conc1us,ion. Post-meningiiis children tend_ed- to
experience more difflcu]tles in the areà of r,uriting or
printing. Ijoi¡¡ever, d_ifferences between the two groups i^rere
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TABLE TX

COIVIPAR]SON OF WRITII\TG ABILITTES OF CH]LDBEN IN
THE MBNTNGITÏS AND NON_IVIENINGITIS GJìOTIPS

Ratines in Writins
Pair Meningit is Non-l{eningit is

Direction of
Difference

Sign

I
¿

3
4
5
6
7
o
9

10
11
I2
L3
LLp
L5
16
1-7
-ìQ
IU
lo
20
2L
¿z
23
olt

2É,

26
,f1

28
29
30
3L
32

B

c

11

E
B
DD

B
A
D
f\

D
D
D
(1

B
n

B
A

B
^
B
B
Þ

C
c
A
C
A
D
E

B
B
B
E
D
J-)

c

B
A
A
C

^
B
B
D
å
D

A

D
B
B
(1

D
t'1

B

rr

B
A

D

Xm = Xy¡
Xm' Xn
xm 'Xnxm >xn
Xm .Xn
Xmtxn
Xm tXn
1/ -v/\m - rLl.I
xm'xn
xm=Xn
Ir 'Tt
*r'*n
*m '*n
ig ; ii
x,n t xn

in:üt
1m =1n
xm t xn
X* = X'
Xr.X,
xm txn
I* -Itt
A m =A nXo,.X,
l'=T^Åmt^n
X*.X.
\¡ _\r-Àm-.r\11
X * .X.,
X r'X n

U

i
+
0

tl

õ

I
f
+
U

+
0

+
+
+

0

+

tì

p

xn
N-2+ x=l-0
}teningitis Chil-d

s "27L
- Non-Meningitis Chil-d.xm-
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not signif icant" The nurl- hypothesis 2.c stating that
there T^rere no differences between the meningitis and non-
meningitis chilclren in terms of writing abilities is
accepted-. These fi-nd.ings give no ind-ication of organic
impairment in children treated for meningitis.

Summary of Results

1. The null hypothesis l.a staEing that there were .no

differences between children treated for meningitis and.

the Binet standard popuration with respect to mean re
scores uras accepted. The mean Ie score for the meningitis
group was 102.2 as compared to Loz.) for the standard_

popuration. Arthough the incid.ence of retard.ati_on was

relatively high (9.3 per cent), the distribution of
Binet scores did not d.epart significantly from that of
the nonmal curve. These fincllngs gave no evidence of
organic impairment in post-meningitis children.

2, The null- hypothesis l.b stating Lhat there were no

differences between the meningitis and normal groups in
terms of figure-ground reactions 1n ùhe visuar perceptual
field was accepted-. The high percentage (68.6) of fore_
ground' reactions as compared to a r-ow percentage (?.2) or
background reactions ind-icated. normal visual perce-rrtion
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in posi-meningitis child-ren"

3. The null hypothesis 1.c stating that there were rto

d.ifferences between the meningitis and. non-meningitis

children in terrns of their abitity to reproduce visually

perceived stimul-i was rejected. These f indings ind-icated-

a d-egree of impairment in the visuomotor functlons of

post-meningitis ch1ld-ren.

4. The null hypothesis 1.d stating that 'bhere were no

d-ifferences in the mental ages of pos'b-meningitis children

aS d-etermined. by the Binet and- Good-enough scales was

rejected-. Although the d"iscrepancy in the mean mental- age

(1I"91 months) was not as great as suggested- in l-iterature,

these chlldren experienced more d.ifficul-ty than other

chil-d-ren of similar age and ability in the d-rawing of human

figures. These find.ings suggested impairnent in sensory

motor d-evelopment of post-meningitis children.

5. The null hypotliesis stating that there were no d-iffer-

ences beti¡reen the verbal- and non-verbal abilities of

meningitis chj-ld"ren as revealed. on the Binet and. L{ISC Per-

formance scales was accepted.. In terms of these functions

post-meningitis child-ren show no evidence of organic

impairment,
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6, The null hypothesis 2.a. stating that there i^rere no

dlfferences betv,'een meningltis a:rd- non-meningitis child.ren

in terms of their behavior pattern in the classroom ulas

accepted.. There was a reversal from expectations, but this

was not significant" These find"ings gave no support to the

assumption that chil-d.ren treated. for meningitis d-isplayed- a

typical brain-injured- behavior pattern"

7. The nul} hypothesis 2"b stating that there r,.ù'ere no

differences beti,treen the meningitls and- non-menlngitis chil-
d-ren in terms of -i;heir read"ing abilities 'hras accepted.

These findings d.id not support the assu-mption that, d-ue to

organic factors, the meningitis chililren v¡ou1d- tend to

ex;oerience marked read.ing dif f iculties.

B" The null- hypothesis 2,c statlng that there T^rere no

d-ifferences betr¡¡een the meningitis and non-meningitis

child-ren in terms of their writing abilities was accepted..

These f ind.ings gave no evid.ence of brain injury in post-

meningitis children.



CHAPTEB V

ÐISCUSSION AND ]NTEBPRETATIOI\T OF BESULTS

The general hSloothesis guid-ing this stud-y was

that meningitis is associated" with brain d"amage" In

terms of psychologicat tesi; perf ormance, child-ren tn¡ith a

history of meningitis showed- impairment in visuomotor

functions a-nd- Sensory motor development or bod.y concept.

As a group, these chil-d-ren also sholed- a greater incid--

ence of retard-ation and, a l-oinrer functloning level in the

non-verbal e-nea. No d-ifferences were d-emonstrated-

between post-meningitis and. rrnormal-rr child.ren in terms of

mean TQ's and figure-ground- reactions in the visual per-

ception fie1d.. Teacherst ratings of classroom behavior

and abilities in read-ing and writing failed- to differen-
tiate reliably those child-ren treated. for meningitis

from other chil-dren in the classroom" The ensuing dis-

cussion deal-s with the interpretation of these flnd-ings.

Vi suomotgr integrat 1on " It was bel ieved that , d.ue

to organic disorders, children lvith a history of meningitis

would show a deficiency in visuomotor integration. The

data for the meningltis and- non-menlngitis groLips su;oport

this assumption" fn comparing the performance of these
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two groups on the Ellis Visua"I Designs Test, it was found.

Llnat child-ren treated" for meningitis experienced greater

difficulties in the reprod-uction of these designs. By

using an objective scoring method it i¡ras possible to make

this dlfferentlation.

The distribution of test scores (Table XVII,

Appendix C) al-so revealed- differences between these two

grolrps" ït was found- þlnat at an arbitrayy cut-off point
(2.0 on a scale ranging from 0 to ?,) 4Z. j per cent of the

meningitis and 25.0 per cent of the normar subjects felt
bel-ow this point. On .bhe other hand- , T ,5 per cent of the
meningitis and. JO.0 per cent of the norm¿1 subjects placed-

above the arbitrary cut-off point, 5"

These observations are consistent with find.ings of
other investigators in the area of brain damage, cassel-,1

as well as Hoakley and Fraz 
"u*2 found that brain-injured.

children tended. to experience marked difficul-ties in the

18. H. Cassel, rtRelatj-on of Design Reprod_uction to
Il" nf i_olgg{ of Mentai Deficiency, r J. Cõnsul-l" psychol_.,
fi: 42L-428, I9t+9 .

2y. p"
Psychological
Chil-d.ren, " 48.

Hoakle¡r and H. A" Erazeur, r'significance
Test Results of Exogenous and- Eñdogenous
J. Ment. De.f iciency , 5.-g.i 263-2?I , L9+5.

of
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reproduction of visually perceived_ stimuli"
maintained that of the curuent psychological

Gold.enberg3

tests the

Ellis visual- Designs Test sholred" the greatest promise in
d-ifferentiating betr,reen brain-injured and- non-brain-1njured.

children. This deficiency in visuomotor functions of
children whose fQrs fâJ_l below BJ is al_so bel-ieved to be

caused- by other defects in mental organization. since the
chil-d-ren used- in this stud-y were pred,ominantly of average

and bright àvevage intelligence, these find-ings take on a
greater significance.

Bo{X corlcept. An assumption was mad.e tktat, due to
a d,eficiency in sensory motor development, the bod.y concept

of ch1ld.ren treated. for meningitis was impaired_. rnvesti-
gations in this ayea support this assumption,

The impai-rment in sensory motor d-evelopneni was

d.etermined by comparing the mental ages of these child_ren
as estimated on the Binet and_ Goodenough scal_es, a signifi-
cantly lower Goodenough rating being arr ind-ication of
organicity. This eomparison showeð the mean Binet I\i.A. to
be 7.77 years, âs compared to 6"?a years on the Goodenough

scale, tTte mean difference being approximately ll,9l_

Ò)A. A.
and Education
and Straiton,

Strauss and N. C. Kephart, psychopatholoEy
-qg _Lþ9 Brai4--rniure.d. Cnua' (ffie
t955), pp. L6z-L64.
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months. This difference was found- to be significant at

the "0I level of confidence. Further observations of test
data (Table V) showed- that nine out of the 35 child-ren used.

in this area of investigation had- mental age d-iscrepancies

of one'bo two years, while eight had" d-iscreparrcies of more

th.an two years" On the other hand., only nine children

obtained- higher Goodenough scores,

Another group of child-ren""" was investigated- to see

if such mental age discrepancies occurred." The 33 child-ren,

matched for age and- intelligence (TableXIV, Append.ix B),

showed- a meart mental age discrepancy of 3,36 months (Tabte

XIN, Append-i:r C), the mean of the Blnet 1U,4. being higher'.

This was significant at about the .10 level_ of confidence.

Of the 33 children used in this group, it u¡as noted Lh.at

six showed. mental age discrepancies of one to two years,

u¡hile only three showed- d,iscrepancies greater than two

years. Seventeen of these children obtained, higher Good-

enough scores.

The findings in this area of investigation were

consistent with expectations. The literature on brain

¿r^
ft

from record
Wlnnipeg.

group of
fil-es of

non-meningitis children urere selected
the Chil-d Guid.ance Cl-inic of Greater
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h.
d-arnage ''-' ind.icates that impaired body concept or sensory

motor d-evelopment ltras relatecl to organic factors. Body

concept, they maintalned, Trras closely associated i^¡ith per-

sonality and was usual-ly a^l-tered as personality underwent

ch.anges. Childrents d,rawings of human f igurres usually

revealed to some extent the changes that occurred,.

In terms of mental age d.ifferences on these two

tests, Bend-er6 maintained- that a d-iscrepancy of two or more

years, tlnat is, a Good-enough 1v1, A. two years or more below

the Binet M.4., ltras suggestive of brain inJury. Baiovin
rJ

and" Bakwin, r on the other hand-, stated" LLtat the bod.y con-

cept in some instances could be relatively unimpaired-,

and that 1ltt1e or no diffêrences coul-d. be d.emonstrated. on

such tests

The mean mental age d.ifference for this group was

not as great as that ind.icai;ed- in the literature. However,

in view of the fact that this ôifference was found to be

LL'strauss a:rd- Kephart, g!. cit., pp. 6Z-6g.

5H, Bakwin and. M",R. Bakwin, Behavior D-isor.ders
Ctrildren (pleilaAelphia: W. B. Saund.ers Co, , L954) , pp,
44o "

in
228,

6_-L. Bencler and A. SiJ.vers, trBody Image Problems of
the Brain-In jured Child, " J. Åo-9. Issures, !: 84-89 , L948.

TBdooirr and Baklvin, l-oc, ci!.
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significant at the "01 l-evel of confidence, and- that other

child-ren of similar age and- mental- abillty shorved smaller

menta^l- age discrepancies on these two tests, it may be

concluded. that the bod_y perception of these chÍl_dren is
somertrhat faulty.

Di.spjlrit¡¡ in me.ntAl-. devel_o'oment. The introd_uctory

chapters of this stud-y have stated t?,at post-meningitis
chilclren could be erpected to show a d.isparity 1n mental_

development, partlcularry in areas involving verbal and-

non-verbal skills. The findings supported. this asslimption

in part.

The Binet and I'lrsc performance scares were used to
d.emonstrate the l-evers of achievement in venbal_ and- non-
verbal areas. The fe scores of 39 subjects treated_ for
meningitis were compared- and the Binet mean üias found to
be 4"4'4 points higher than the lrrrsc performance mean. This
d.ifference was found to be significant at slightly higher
than ,025 l-eve] of confio.ence.

A further observation of test data (presented_ in
Table vr) was made. "A.lmost one-third- of the cases were

found to shov¡ d,iscre'palcies of l-o or more Te polnts, four
of these being greater than 20 points. rn ad_dition, two

five-year old.s ürere d-ropped because the raT^r scores on the
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I¡IISC Performarrce scale rlrere too l-ow to register on the

scale. On the other hand., only four children obtained

Performance scores v¡hich were 10 or more points higher

than the Binet scores.

One factor should perhaps be considered. in the

interpretation of the mean d_ifference. The Binet scale,
representing verbal abilities, at the five and six year

level-s contains a number of test items which are not
entirely based- on verba.l skills. Therefore, the scale

at these particular age levels cannot be considered a
test of pure verbal- a'bilities. Sj_nce about a third of
the subjects used" in this stud.y were from this age group,

the computed mean difference may not be too reliabl_e.

These findings, though inconclusive, are consistent
with a number of investigations v¡hich ind.ica"te tLtat, d.ue to
selective impairment, brain-injured- chil-dren show a dis-
parity in mental development, Using the TJTSC scale, Beck8

and Morcow9 found. the Performance scores to be significant]-y

B¡t. s. Beck a:rd
d-icting Organicity, I' J.

9R. s, Morrow (
Mark, rrThe Coruelation
Findings on 22 Patients
Cons,uJ-_t. Psy.chol ., Ig :

R. L. Lam, rrUse of the ïJISC in Pre-
Clin. Ps.y_c_ho1. , tl: I5+-L58, L955.

V. A, Hosp., Bronx, N. Y.) and J. C"
of Intelligence and Neurological
Autopsied for Brain Damage, " J,283-289, L955.
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lower for the brain-damaged population. Case studies

by Lehtirr"r,.l0 ind-icated tT'tat a common characteristic of
brain-injured children was the d.iscrepancy between verbal
and" perceptual abilities, Similar conclusions r^rere

reached- from observation of test record s of chll-dren who

l^rere d"iagnosed as brain d.amaged..*

0n the basis of d.ata and" information presented.,

one cannot be certain as üo what extent this d-isparity
has occurred in the mentar d-evelopment of these chil-d.ren,

llourever, LLte d-irection of difference which has been dem-

onstrated indicates that, âs a group, these children tend-

to have better verbal than non-verbaJ- abilitles. This
may be ind.ica,tive of minimal organic disorders.

ïntelLigq4qe. Due to organic factors, the mean

rQ of the meningitis grolrp uras ber-ieved- to be considerably
lower than þhat of the Binet sta:rdard. population in the

same age range. This hypothesis r¡ias not supported. by the
data presented-, although differences were in the predicted.

direction.

lost"u.rrus and Kephart, -oÞ.
'*[est records of chi]-d.ren

d.amaged at The Child.renrs Hospital

cit", pp. 223-252.

diagnosed- as braln
of idinnÍpeg.
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The Binet scale lias used- to estímate the mean IQ

of this groLip. Excluding two untestable chil-d"ren, the

mean was found to be T02"2 (Tabl-e XV, Appendix C), as com-

pared to L02") for the Binet stand.ard. population. The

median for the total- sample of 43 child.ren was 103. There-

fore, even with the inclusion of the two untestable chil--

d-ren, the mean for the group was not believed. to have

changed significantly"
Although the mean for this groLlp was found to be

relatively high, these findings are consistent with otlier

findings in this aLyea,, Strauss and. Lehtinenll pointecl out

that the intellectual level of the chil-d is not always

affected by brain injury. They bel-ieved that some chi1dren

may suffer mini-ma1 braÍn damage without an apparent lower-

ing of the intelligence.
The incid.ence of retard-ation for this group was

relatively high, bêLng 9.3 per cent as compared. to 2"2

per cent for the stand.ard- population. An anal-ysls of this
ð"ata (fabte Il) shor¡red- that the distribution of scores for
this group clid- not depart significantly from that of the

normal curve. A further examination of test resu]ùs

1Ia.
and. Ed-ucation
and" Stratton,

A. Strauss and- L. E.
o_t the, Bfain-In.iuureO
Tgsõf; p" TZ8;---

Lehtinen, Psychopat4ol.oqy
C_hi1_d ( New York: Grune



92

ind-icated that these subnormal children vrere d.eveloping

mentally at al:out lnal-f, or l-ess than lnaLf , of the normal-

rate. Physical defects such as lmpaired speech and"

hearing were noted in all of these defective chitdren.
ïn ad"d.ition to these defects, one child" shov¡ed. gross

impairment in the àeuromotor system. stirl- further obser-

vations showed taat tvro of these chil-d-ren contracted the

d"isease at the age of six months, one at the age of one

year, and one aL the age of one year, eleven months.

The effects of meningitis on the menial develop-

ment of these child"ren are consistent r,vith observation

of other investigators. Benda and. Farre}l,12 u, wel-I as

other authorities, have stated. that meningitis may have

serious effects upon the mental development of chilclren,
in some cases causing a generalized, d-estruction of the

nerve subsfance. The severity of impairment, they main-

tained, depended. to a large extent upon the age of the

child at the time of acute illness, a very young child_

whose nervous system was und_eveloped belng most suscep-

tible to more serious and wid.espread- d.amage of the brain
tissue.

LZHocL', and Zubin, -gp. cit., p. ZZ.
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ït may be conclud_eÕ that meningitis car., in
some insta-irces, seriousry af f ect the ¡lentar deveroprnent

of chil-dren t Þàr.-Licularly if the d isease is contracted-

during the early developmental_ perlod. of the nervous

system. As none of the otder child"ren in the groLip showed_

wid.espread. damage to the nervous system, this disease

seems to have less serious effects on a nervous system

which is wel_l developed..

Figure-ground re-act ioqs . Several stud.iesf 3 ,L4

Ltave reported that brain-injured children very often show

disturbances in the vlsual- perceptuar fierd.. on this
basis, âfl assumption was made that, due to organic factors,
post-meningltis subjects vrould react more frequently to
baclrground or irrelevant detair than wourd rtnorma,l_, child.ren.

A Picture Test was used- to test this hypothesis and.

the resulüs were compared with 'rknown reactions,t of normal

and exogenous groups. This comparison indicated that such

clisturbances were not present in post-neningitis child.ren.

LJ-_-H. [,,Ierner and A. A" Strau-ss, ilpathology ofFigure-Background Berations ln the chírd," _J. *õäorrn, soc.
Ps-ychol- ", fr.: LJ6, L94L.

LuU. Werner and A. A. Strauss, ilCausal !.actors in
Loiru Performance,'r .an. .I" Ment. Def ic_iénc¡l , u5: ZLJ, l9uo.
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Their reactions were similar to those of the normar-
group' and the reverse of the responses given by the
exogenous group. fn fact, these children gave more
object ancl fei,ver background responses than did. those in
the normal group.

There are tlrro possibre reasons for this rbetter
than averagerr performance" Firstly, as the picture Test
used in this sùudy is not a wer-l standardized. test, such
differences were probable. Second1Xr as reported by
l¡üerner and strauss,15 intra-group comparisons in this
study (fa¡te XVT, Append.ix C) indicated_ that the number
of foregrouind reactions increased and backg*ound- responses
decreased. with age and maturity. Therefore, ùhe results
may have been infr-uenced by the inclusion of bright aver_
age and- superior chil-dren Ín this group.

From the data presented J.t may be conclud_ed-
in terms of figure_ground reactions, ho differences
d-emonstrated between children in the meningitis and
rrnormar-t' groups. on this basis there is no evid-ence
organic impairment in post-meningitis children.

that,
l¡lê Þô

of

r5n. hlerner and. A.Figure-Back6çround Rel_ationsysycr?ol" , 36: L36 , l_9/+I.

A. Stra.uss, rrpathol-ogy ofin the Chi1d, " J. Aõñorm. -Ëqc.
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Behavior" General- l¡ehavior disord-ers are

believed to be the most conspicuous manifestations of

abnormali'bies in brain-injured. chil-d.ren.16 These d-is-

orders are particularly noticeable in control-Ied" situa-
tions such as the classroom where academic demand.s placed_

upon the child- are most lnsistent. Because of organic

disord-ers, children with a history of meningitis were

assumed to show a typical brain-injured- behavior pattern
anð" on such basis coul-d be reliabl_y differentiated from

other child-ren in the classroom. A statisticar anarysis

of their behavior characterisiics, âs rated. by crassroom

teachers, failed to differentiate the meningitis from

the non-meningi-bis group, This was a reversal from expec-

tations, but this was not signlficant"
This d_ata ind_icates that in terms of classroom

behavior there are no differences between chil-d-ren who

had been treated. for rneningitis ard rrnormalrt children of

similar age and, ability. Tt may be conclud-ed, therefore,
that on the basis of behavior and personality d_ispla¡re¿

in the classroom these children show no evld.ence of organic
disord-ers.

16Ho"h 
and- Zubin, -gp. c-it., pp . 86, 96.
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Bead-inq.observationshavebeenmad.eregard-ing

a positive relationship between brain injury and- reafling

d-isaloitity in child-""^.17 'LB This disability is believed-

to be but one aspect of the 6çeneral d.istur'bance causefl by

such injury. Disturba¡ces in perception, thinking, and

emotional behavior prevent or impede a normal- process of

learning to read-.

A statistical analysis of the teacherst ratings

of these abilities d.id. not reliably d-ifferentiate chil-dren

rrrho had been ireated- for meningitis from other children in

the cl_assroom. of the j2 paj.rs rated by teachers (ra¡]e

VITI), four from the meningitis group, âS compared. to five

from the non-meningitis children, were reported to be

having definite read_ing problems. on the other hand", L3

of the meni¡.gitis and fZ non-meningitis child-ren were

rated. as being better tlnan average read.ers.

The find-ings in the area of read-ing are not

I7g, H. Burke, I'The Effect on Learning of Brain
Pathology,'r Excep" Child. , 2þ: 2L0-2L2, 1957.

l8st""r,rs and Lehtlnen, !!. cit,, pp" L6B-L83.



97

consistent with expectations" It may be concluded, there-

fore, tlnat in terms of reading abilities, post-rneningltis

children sholv no evidence of organic impairment"

't¡trriting. fn learning to write, brain-injured.

child-ren, with or without motor d-efects, may be hand-icapped.

by disturbances 1n perceptual-motor integration.19 Due to

organic disord-ers, child.ren with a history of meningits

were belleved to have difficulty in the area of learning

and in this respect could be d.ifferentiated. from rrnormÐ-Irr

chil-dren, Although the discrepancies in writing, as

revealed. by teachersr ratings, were in the predicted- direc-
tion, the differences were small and unreliable"

It is probable that mlnor disturbances in visual-
motor integration may have occurred. in these chil-d-ren but,

since the scoring method- used- for the detection of such

impairment in wrlting was not objective, ðifferences of a

minor nature may not have been d"etected. However, in ùerms

of writing abilitles, it seems reasonable to assume that
chil-dren treated for meningitis are not seriously hand-icapped

in perceptual-motor integration.

l9st"arlus and. Lehtinen¡ ,g.p. cit., pp. 184-190.
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DTAGNOSTIC BEHAVIOR RAI'TNG SCALE OF PERSONALITYI

fnstructions : On the f ol lov,¡ing page you ruill f ind-
a list of paired. v,¡orcls" These pairs are consid-ered to be
opposite in meaning. Each word, d.escribes a type of
behavior 1n children. By marking certain of these worcls
you can give a d.escription of the behavior of this chilcL.
This grou.p of marked rvord-s will- then describe his behavior
in the same vüay tk:e-t you would describe it were you asked.
directly, Make no attempt to evaluate the behavlor--
merely d-escribe what the chilcl actually d-oes.

Possibly none of the specific words listed will
completely fit the behavior of this child,. There are
three pos,sibilities of marking: (1) ff one word in a
pair ad-equately d.escribes the behavior of this ch1ld-,
mark only tLtat member of the pair; {2) if both members
of a pair ad-equately describe the behavior of this child_,
und.erline both members of tlnat pairt (3) if neither mern-
ber of a pair describes ad-equately the behavior of this
child, d-o not und-erline elther member of that pair. This
scale is so constructed that the second, and third. type of
marking will- occur very rarely. Descr.ibe the most out-
standing behavior.

The scal-e is d,ivid"ed. into two parts. The f irst
part describes expressive movements. These are motor
behavior in general and- bodily a-nd facial movements ln
emotional states. The second- part d-escribes the general
personality make-up of the child.

Please cotlsid.er each pair carefully.

l-A. A. Straus s and N. C . Kephart , rrBehavior
Differences in Mentally Beta-y'd-ed Child.ren Measured
New Behavior Rating Scale, " A.m. {" Psyc}Liat r, 96:
LL23, March , l94O,*

bya
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Name

C ity School

PART I"

1. graceful clumsy
2. smooth - i?rky
3" normal - peculiar
4. enerpçetic inactive
5, purposive aiml-ess
6. impulsi-ve cautious
7. certa-in - hesitant
B. mature childish

PARI ]I. PERSONAL]TY

f6" fluctuating - constant 34"
L7 . excessive - mod.erate 35.
18. d-ayd-reaming - present 36.
L9. patient impa"tient 37 "20, temper outbursts - 38,

self-control-]ed- 39.
2L" fearing - intrepid- 40"
22. f urious restrained l+L 

"23" flighty - stead-y 42"
2l+. confused- - clear 43 

"
25 " erratic stable [Ll'.
26. temperamental stolid Ll's.
2? . excitablè . - not' excit- 46 

"able t+7.
28" lonesome sociable 48.
29 " cooperative 4g.

ì.rncooperati-ve 50 "30. misfit - belonging 5I.
3L. acceptable - bystanð,ing J2.
32. popular - unpopular
33. lead.er - follov¡er

EXPRE S S IVE I\TOVEIqENTS

9" restl-ess - Placid-
10. shifting - steady (eyes)
11. chattering - silent ( tal-king)
12, clear confused- ( sPeech)
L3. hearty - flat (]aughter)
l4. explosive -'soft (laughter)
W , noisy qLtiet ( l-aughter)

104

Grad-e -_---- .Age

Date

annoying - und.lsturbing
attraciive - repellent
critical acceptable
cl-ear-head-ed, - mud"d-led-
hit-or-miss - plar:ning
accurate inexact
neat slovenly
d"istractibl-e concentrating
careful- carel ess
d-ependable - und.epend.able
energetic - Iazy
reliable - unreliable
restl-ess settled.
awkward- - skilful
reckless - cautious
fid.gety - balanced.
decislve - drifting
aimfu] aimless
d-reamy - alive

SCALE2

2_".-
J O].d, "
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Name

City

RATING SCALE IN OBAL BEé.D]NG

Grade Age

SchooI Date

Instructions: Plea_se indicate, by circling a

letter on the scale shown be1ow, the chiLdrs oral
read-ing ability. rn making this assessment coÍlsid-er

only the mechanical skills of reading.

Please conslder each chil_d's reading ability
carefully"

A Excellent

B Above Average

C Average

D Bel-ow Average

E Not Acceptable
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Name

C ity

BAT]NG SCALE IN I.JRITING OR PBTNTI]\ÏG

Grad-e _ Age

School- Date

Instructions: Please ind-icate the chi-ldrs

writing or printing skil-ls by circling a letter shov¡n

on the scal-e below, Assess the child.ls printing in
cases where writing has not been taught"

PIea.se consid-er each child"rs ability careful-ly.

A Excellent

B Above Average

C Average

D Below Avera.ge

E Not Acceptable
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TABLE X

CLASSIFICATIOTI OF MENINGTT]S SUBJECTS AS TO
BTIOLOGY

Etiology No. of Cases

I{eningococcal

Influenza^l-

Pneumococca]-

rrUnknown Purul-entrl

L5

L2

)

L3

Total 43
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TABLE XI

CHARACTBBTSTICS OF i'IENI}IG]T]S AND NON-MB}ITNGTT]S SUBJECTS

Pair I'leningitis ItTon-Meningit is
Sex Gr, C.A. ÏQ Class Sex Gr.

Rat ing
I8 Class

Bating

5-0
t-o
5-o
5-7
5_LL
5-TL6-o
6-o
o-z
o-J
6-3
6-3
o-J
6-9
6-]1
7-3
7- 3
7-+
7- t+

7- 5
7- 5
7- 5
7-7
7- 7
ÕO(- t)

7 -L0
7 -r0B-0
B- LI.

q-l
o-'l'1

10-11
11- 0
11- 4
11- 7
L3- 0
I <_ 2

L6- z
17- o
t7- 3

I
2
)
4

6
7ô()

9
10
11
I2
-t ?

I4
-l <
L6
I7
1B
L9
20
2L
22
(,)
24
.)
26
27
28
29
30
3L
22
))
nlt
)L+
35
36
)(
-O)()
39
4o

F'K
MK
FI
MK
FT
MT
MI
FI
FI
M]
MI
F]
MI
FII
MI]
MII
MII
M Ungr
MII
F]I
M]I
FTT
}î II
F]R
M III
F ]]T
M TT]
M ITT
M IIT
FIV
MV
M Ungr
FV]
MVT
FV
M VTTI
M]X
F VI]
F VITT
MXT

FK
MK
F]
MK
FI
M]
M]
F]
¡'I
11 r
MT
1ìI
uI
FI]
M]I
MlI
MI]
It Ungr
Ìu Il
FI]
11 Ir
FTT
Ivl IÏ
F]R
M II]
F III
NI II]
M I]]
M III
F]V
MV
M Ungr
FV]
MVT
FV
M V]TI11 rx
F VTI
F VIII
MX]

l-20

5o
B
C

105 C

998
C

938Lzg A
c

].OB B
l_18 A
110 B
104 c
LO6 C

ooOO

}18 B
L25 A
96c
98Cõ/Õou84c
90cLO7 C

BB
lLz
L24

93
L0t+
L2t
106

97
r03

96
r23

93
!?trl-b
108

94
99
56

1l_4
94

103
t_01

99
86

L37
104
111
121
LL2

97
103

a2
114
T2L

a-l

103
qc)

B7
Õo

104

(_2
5-6
5-3ÊÉ
5-96-o
6-z
b-J
6-z
b- l_

6-4
o-J
o-t
b-rt
6-ro
7- I
7- 5
?-6
7-4
7- 2

(- J
(- )

7-Lo
7-B
7- 7
7-98-3
B-4
o-n
9-7

10- B
10-11
11- 2
11- 5
L3- 3
14-11
I ¡.- ¿-

16-10
L7- 2

õ

B
A
c
^
A
B

A

A

^
B
c

"(1
C

B
^
B
A

DD

A
B

n

"
(1

U

al

C
B
A
^
C

A
B
U

C

c
A

^
A

Þ̂D
f1

Sum
Mean

338.917 4L32
8.4?3 L03.3

T6.66?
B ,4L7

Two untestable and one retarded child. not attend_ing
school were not incl-ud-ed in this table,
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TABLE XTf

AGE DISTBIBUTTO}I O¡'CHTLDREN TN THE MENTNG]TTS GROUP

Girls Boys TotaL

U

9
I2

3
2

l_

)
0
I
0
T
1
2

5
5
(_)

3
l_

I
I
0
I
0
1
0
1

)
4
4
0
].
0
2
0
0
0
n

I
1

5
6
7
B

9
10
11
L2
L3
T4
I5
t6
I7

Total T6 27 t+3



r_11

TABLE XIII

GRADE DTSTBIBUTION OF CHILDREN IN THE MEN]NGITTS GROUP

Grad-e Girls Boys Total Number
1n Gra.d-e

K
I

rI
II]
]V

V
VT

VI]
vIIl

TX
rl/\

XT
Ungraded.

Not Attending

]
6
3
I
I
I
1
I
1
0
0
0
0
0

3
I1

9
5
1

2
I

1
0
I
a
)

2

6
4
0
I
1
0
I
I
0
1
2

)

4l27T6Total
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TABLE XTV

CHABACTERISTTCS OF SUBJECTS BY GROTIPS

Pair l¡feninsitis Group Noqmal _Group-,r_
M. A, IQ C. A, I'Ji. A, IQ(1 A

Èt)-)- (

5_LL
t-L+o-u
6-o
o-z
6-3
6-S6-t
o-)
6-9
ô-tl_
nô(-)
7-3
7-4
7-4
7- 5
7- 5
7- 5
7-7
7-7
7-B
7 -L0
2_1 ñ
B-0
B-4
q-l
a_1 'l

10-11
11- 0
11- 4
l-1- 7

LL2
93

r04
L2L

97
Lo6
103

93
96

L23
L25
116
108

9t+
99
56

1l-4
94

103
101

B6
96

r37
104
111
L25
ra2

97
r03

92
114
Lzl

9L

114
97

100
L2t+

95
110
101

95
9Lþ

L22
I1B
LTz
r04

95
101

6o
LI3

9o
108

9B
Ol¡(J+

96
L39

99
LL6
131
116
101
104

gL
LI2
tt (

9B

5-5 6-2
5-4 5-25-ro 5-10
5-11 ? - Lþ

I6- I 5-9
5-9 6-4
6-3 6-4
6- l- 5-9
6- E 6-3
6- o Z-46-6 ?- B
6- 3 ?- o6-rr ?- z
Z- o 6-B
7- l- 7-2
7- B +- ?
7- B B-B
?- 7 6-ro
7-7 B-2
?-6 7-4
ñ^1'/-z o-0
7-6 ?-2
7-Lr 11- 0
7-9 7-B
7-11 q- 2I*L,/T-rL ro- 4
B-6 10-2
9- 1 q-2/-/

10- l_ ro- 6
11- 0 10- 0
10-11 12- 3
10- 9 tz- 4
1t-11 1I- B

/ô-¿
J
(f- ¿
ry_ 2
5-L06-4
6-4
5-L06-o
7- B

7-L0
7-L0c- A

ó-ro
7- 2
4-L
B-4
7- 0
7- B

7- 6
6-z

IU- O
Oôo-¿
ooO-O

l_0- 0g-4
B-10

l-0- 2
10- 0
Lz- 6
L3- B
10- 6

I
a
)
4
5
6
7
B

I
i_0
11
T2
L3
t4
L5
t6
1,)
1B
rg
20
2I
,,
23
z4
21
¿o
z7
28
29
30
?l
)(.
33

Sum
Mea.n
S"D,

zt+g.8j
7 .57

260.4r
7 .89

z6o.9z
7.gL

3453
:-o4.64
L4.55

344? 249.50Lo9.4S 7 "56r4.?2
++This group
the Chilcl

was selected" from
Guid.ance Clinic of

record- files of
Greater V'Iinnipeg.
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TllßLï XT,r 
,

sullol4RÏ OI' RI4SB\RCIT ÐArA

ûb.ildren's Dato of
HospitaJ. Bfrth
Ffle No.

Àge Ses Grado Blnet Sood enough0ase
No"

i i{Js0
r{eerf , ¡

Ellis Desfgns

Men" Non-:nen"

VísuaI
Pqåe?FJsgn*
Å.BCÐ

Bohavåor Reading i{ri-ting_
RaüLna

l\{en" Non- ivlan. NS4- ffsn" Nqn-men. m9n, mâl .

r14

I
D

+
5
o
?
I
I

10
1l-
', Ð(l

'r -t

L4
L5
16
L7
l_8

19
20
2L
22
z3
2â-

35
a6
2',7

áö
29
30
51
¡1

55
w
55
ÈfO

w
s8
rRo

40
+T
4?
45

À9968
À16630
A67e8
.a5060
,å"6697

a?809
-¡l?Ol-7
å,e91-89
¡17555
A5468
À11809
aP597
551986
532352
A4786
âa n Aô.2lJr-,,--Lreu
55970
A8800
ÀL62e0
52-2470
5e3086
523'268
551-06
A29?,4
À4435
558?0
Á.5845
Â.17141
À51U58
i\1405
5s2051
À3903
À8489
À9445
Ài-2648
A1557
52557
A8108
52918
A3046
5e2885
l\4574

6/ 7/54
Lo/ '7154
L\l 3/ú4
tl 2/54

z5/L2153
TL/L?,/53
251 e/53
1.6/ B/53
to/ ? /53
LBI 8/53
Ll ? /53

27 / 4/53
?,e/ t/s3
2,õ/ 4/55
2e/ 4/53
Lll)l52

2,8/ 8/52
P.4/ 4/sz
Ll 6/52
71 4/52

Lr/ 4!ã2,
24/ L/52
4/ 3/52

L6/ 4/57,
zB/L2,/õL
74/ L/52,
L5/r115r
Lol elsL
28/ elsL
1Ll 7 /5L
L6| õ/5r

? / 3/5L
? / 8/5o
5/ 814e
5/to/Æ

2?/ ?fæ
3/4/æ

r3/L2/4?
eel ?/46
25/ 4le
?,6/ ã143
2L/ 7 /4?,
r3/ 5/42

5-C
5-?
5-4
5-6
5-6
5-7
5-r1

6-C
6-C
6-2
6-3
6-5
ô- .)
6-3
6-9
6-rl"
7-3
7- 3
,7_ 4

NE

,l_ 5
7- 5
7- 7
7-'7
îtã

?-10
7-L0
8-0
8-2
3'-4
9-1
9-11

10-tl-
lt- 0
Ll- 4
11- 7
15- 0
15- 2
t6- 2
I?- 0
L7- 3

¿f- Þ

-
5-6
5-6
4-3
t)-O
4-9
a:- O

7- ß
Þ*.f

6-9
O-O
6-0
6-9
6-9
5-9
5-9
7-3
5-6
6-9
6-3
7-3
'¡l- þ

5-9
6-0
7-0
7-0
rt f2

7-O

b-O
9-9
7- I
9-6

L0- 0
10- 6
9-9

1A- 6
9-0

11- 0
10- I
L0- I

oñ

:
100
100

76
1r0

BO

IL
l"¿i-
r01
108
104

96
108
100
85
73

L00
75
oÐ

8+
9B

101
76
?9
9L
89
ôq

8B

?8
107

78
B?
91
oq.

84
vb
6e
?3
?z
,?z

a'::

106
1-27

67
86

11-B
74
B5
97
93
B9
90

1LC)

110
115

94
101

rya-

r17
104
105
106
tri.5
103
lIB
r"10
L1?
t-1"4

106
l_00

O ¡:(

B5
93

108
,?6

100
9rl
B5
90
Yi:t

:'

.5
1F
-LoU

0
1",0

É

3.5
Ã

.5
oê tJ

1,0
1"0
4.0
1"0
1.5
1,0

.5
e.5
1É

ryÉ.

4.5
3"0
3.0
5"5
5"5
liF.

3"5

2.0
5,0
4"0
+"0
5"0
5"5
-¡o rJ

5"0
ÁE

4"5
ÀÉ
ññ

:u

l-. D

l¿a,)

1"0
1.5
2,5
1"5
2,4
L"5
4"O
'e,5
4"0
1.5
2.6
3"5
5,5
EA

ub
ÊÊ
4,0

4"0
AR

r"5

5.5
AÊ.

4.4

4,5
2.5
4.0
6"O
5"0
6"0
?.o
7"0
5.0
5,5
6"O
7,0 -t

F K 4-5 88
¡Í - 5-0 58
1,1

1Í K 6-2 }1¿
F I 6-10 !24
14 K 5-2 93
F r 6-2 t04
M I 7-2 121
M r 6-4 106
F I 5-10 9'.1

F I 6-4 L05
M I 6-0 96
M r 7-8 L25
F T 5-10 93
IT I 7-I0 125
F II 7-1t 116
M TT 7-6 IOB
trri IT 6-10 94
M II V-2 99
1[ Ungraded. 4- 1 56
M rr 8-4 L14
Î rr 7-0 94
M rr 7-B L03
F II 7-6 L01
M II 7-6 99

F rR 6-6 86
M ITr l-0- 6 L37
F ffiI 8-2 104
M TIT 8- 8 111
M lrr 10- 0 1¿5
tr4

M rrr 9- 4 lLz
F IV 8-10 97

M Y L0-2 103
lsl Ungr. 10- 0 92

F ltt L2- 6 1l-4
hr w 15-B l"el
F v 10-6 91
M wIT 1õ- 4 105
M rË 15-0 90

F TTT 15- O 87

F VlrI 12-10 86
M lll 15- B L04

42-3 ÃAQ¿(,

;
+

5
o

2
.È.

5
3
5
6
4

5
7
7
5
o
6
o
4
ñ

,7

!1

o
Ã

Ã

;
7
¡1

I
Ò

I
,l
a
o
o
q

t1

B
^
D

B
B
ñ

A

À
\,
B
B

G

;
B

-;;; 7
2- 5 I 0

21192L
2-2 LZ 4

-1269
2322L29
2l" 2 24 LI
22 - 18 0

152513
2 -Z 3 6
12-1114
1i-555
14

46?-3
-11- 1l- 58
113127
-15 B 11

-ã63
111 2 2

55L4
1-440
-lL 7 7
I1-4æ
-L 4 6 I
1:2164

L34 3g

-i 3 2 I

113
-11
-14
1-
I

l_

2

:-I

L; 3;
18

51 4
21
00

204
05

7":

.o

c

G

.û
1lD

B
ìlÐ

r: rçÐv

-;
BC
DD
DD
EB
BT
4
l, ll
tt t\v4

BB

CD
^if \,

TD
DB
GC
BB
DC
BB
AA
Bg
ÐDÐÐ
BC
rcî)\,U
ÀB
ñDUU

BC

BC
cÀ
BO
BA
BD
DE

ãD
l

.D

Ð
¡r

B.
(J

:

.B

}Li
A:
-i
1t

I

DD

lf,

Dì
Ar
Ð

b

D]
B:
ÐÐ
e
D

B

ì

(ê ..

.D

Aì
Cr
DÌ

342"83
oea

4190
102,2O
16"05

P91" å5
7,28

3580
89.50
15.15 I

æ'lL
99 "26
L5,84

111"0 154.5Sun
Mean
s,D.

557,58
8.32

" (¿ - Objeet, B - Unprecise ObJoct, G - Baelcgrouncl, ¡ - Forntal Characteristic of Both Figu:'e and Ground)

232 26 W 72 377 409
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TABLE XVI

INTRA-GBOUP COMPARISONS OF I{BN]NG]T]S SUBJECTS IdTTH
RESPECT TO PERCENTAGE BEACT]ONS TO THE PTCTUBE TEST

Age Range Number of Object,Pre- Bactrç- Formal Charac-
Child-ren cise a-nd- ground_ teristics of

Unprecise both Figure
a:ld. Ground.

5 (x L5 Ø.0 L3"3 23.7

7 f Q-)s;"c L7 68.6 ? "2 2t+.2

t1-- I? B g|.t+ 1"4 4.2

É' 
226 " o 2t.9 5z.r

î___= ,,= =t''i, , =i''
sA One untestable and_ one retarded- child_

were not incl_uded-.

s,'¡ts One untestable child_ was not incl_uded."
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TABLE XVIT

COMPABISO}I OF THE MENINGITIS AND NON-I'IENI\IGTTIS GROUPS

TN TERMS OF SCOBE DISTRTBUTIO}TS ON THE ELL]S
V]SUAL DESTGNS TEST

Score Number Includ-ed-
Meningitisr" Non-lvleningitls

L"5

2"5

3"5

4,5

5.5

6.5

-1
2

e

-4
-5
-6

7

L3

4

l+

7

9

J

0

3

n

É

n(

o

o(J

+

Total- 4o ¿lo

',+ Two untestable aTr.d- one retard-ed- child- not
attend.ing school were not includ-ed in this
groLlp.
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TABLE XVIII

FRESUENCY DISTRTBUTION OF BINET AND GOODENOUGH I8
SCOBES OF THE IVIEI\T]NGITIS GBOUP+Ê

IQ Range Stanf ord.-Binet Goodenough
(N = 40) (N = 40)

130 and. above

Lzo - L29

110 - flg
90 - L09

Bo Bg

?0-?9
6g anö. below

t
6

6

22

Lt

0

I
1

lq

7

11

1

0

1

One retard-ed
child.ren, and-
age were not
tribution.

child, two untestable
those over 11 years of

included- in this dis-
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TABLE XIX

COMPARISON OF MENTAL AGE SCORES OF A \TORIqAL GROUP'I
AS ACHIEVBD ON THE BINET AND GOODENOUGF] SCALES

Case Binet M.A. Goodenough M.A. d (months ) dz

6-3
6-o
6-9
B-0
t+- 9
7-36-o
6-6
7-9ñ^(- )6-6
6-o
b-0
?- 6
7-3
t-oB-6
7- 0
R-o
7-06-3
o-J
9-96-9
6-9
7-9

10- 6

9-6
10- g
10- 5
9-0

10- g
l-0- g

I
2

4
j
6
7
B

9
10
l-1
t2
I3
14
14
I6
I7
1B
Ig
4V
2L
22
23
24
¿1
z1ø

22
2B
29
?ô
3I
).
33

/ao- ¿¿^5- /

<_l nJ
7- LP

5-96-4
6-4
-) ./6-3
?-4
7-B
7-0
2-2
6-B
(-.
L¡.- ?
QO(J- (J

6-to
B-2
7- Lt'

6-o
7-2

l-1- 0
ry-R
q-2

ro- +
10- 2
o_9

ro- 6
10- 0
1r_ ?

12- 4
11- B

11
10 100
11 LzLB6+
-r2 L4+
11 LzL

-t+ L6gBl
18 324

-1 I
-LLþ L96
-L2 L+t+
-l4 L96
-10 100

11
l_1 LzL
2t+
24
749

-4 t6
39

-t-1 Lzr
-l < 22É,

"-J

-l_1 l-zL
-29 B4r
-3L 96L4L6

+L6
DA)
525-39 L52t

-L9 36L
-11 r2r

Sum
Mean

260-Ir
7.gr

25L- B

7"63
-1r1 6t5t
3.36

ãd2 = 5?78.ut2, lurrrt 
ur:, 

lfo= 
2.33e z = L.43e

xThis group was mad,e up of children sel_ected. from
files of the Child_ Guidance Cl_inic of Greater
ldinnipeg. (See Table XIV, Append_ix B. )
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PSYCHOLOG]CAL TESTS
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PTCTTIBE TEST

AYAYA-
#+1144\)¿(¿fcl

ffiffi,
¿w/ÀvlÀ'Av-\rlì

'24'/44
4-

-¿flr¡-a!"@l-Lßflatl*

-ì..lfñ-rL-ClJ-] -ùìrff't
1J1-l-r-rr-trJ(-rlrì-ru-

/-t,ty'r',¿ / / /
* 2+* f,. *l .+
a *-,. l,-z¿* I f-,

; * --Ecr&alr/
?r-9æ*zl'*r'./r'-# ^-4-lz- 41/s-7 t-r 1

Card.s of the Picture Test, a testof pure visual perception;



L2L

ELLTS V]SUAL DESIGNS TEST

The Ellis Visual Designs Test
visuomotor coord-inat ion.

TOE
Ll-15



R.EVISED.. STANFOR.D. BINET TNTET.LX GENCE S CAT-Ð

Record Form .

COPYRIGHT, I937, BY LEWIS M. TERIVfAN AND M.A,UD .À. MERRILL

Pe¡sons rvho, without authorization, reÞroduce ¿he mate¡ial in this Scale or any parts
of it in any forrn whalever. whether tynewritten, mulli3raphed, mi¡neograÞhed, or
printed, a¡e violating the autlìors'copyright, No material contained herein, or mod-
ifications of it. may be.used excepÈ by special arrangemenL with the publishers'
a¡d the payment either of a pumissioa fee or of a royalty on aJl copies disuibuted.

Form f.

Name.... .. ....Examiner... C.A.

Sex... ...Birthdate..... .Dateof test... ...M..4,.. ..

School ..Grade. .....I.Q.

Yea¡ II (6 tests X r, or 4 *tests X t%)
l.'*Form board (1*) a... b...
2. Ident. by name (a*) No. ....
3. *Parts of body (3*) a... b...
4. Block tower
5. *Pict. voc. (2*) No.
6. *\,Vord comb.
AIt. Simple commands (2f)

Year II-ó (6 tests X r, or 4 *tests X t%)
1. *Ident. by use (3*) No" ....
2. Parts of body (4*)
3. *Naming obj. (a+) a... b... c...
4. *Pict. voc. (9*) No. ....
5. *Two dig. (l*) 47 . . . 63.. . 58. . .
6. Form board: rotated (1+) a. . . b. ..
Alt. Ident. by nanre (5*)

Year III (6 tests X r, or 4 *tests X t/")

2. xPict. voc. (12*) No.
3. *Block bridge
4. *Pict. mem. (1*) a... b...
5. Circle (l*) a. . . b... c...
6. *Three dig. (l*) 641. . . 352. . .
Alt.'Form board: rotated (2*)

Year III-6 (6 tests X rr or 4 *tests X ¡14)
1. *Simple commands (3*) a. . . b. . . c. ..
2. *Pict. voc. (15*) No.... ..
3. Compar. sticks (3 of 3, or 5 of 6)
4. Pict. I (2+) a... b... c..
5. *Ident. by use (5*)
6. *Compre. I (1*) a. ..
Alt. Cross

€..o VIII "'

II

Test Summary
Yrs. iVlos.

III-6
IV

V
VI

VII

1. Stringing beads (4*) (2 min.) No. . ... XIV . . .

S.A.III

Total . .. .

TIOUGI{TON MIFFI,IN COMPAßIV

Qlbe Sib¿rsíÈe Sreøø @ambtùge

PRINTED ¡N THE U.S.A.



Yqa¡ IV-6 (6 tests X Í., or 4 *testsX t/z)
1. Aesth. comp. (3+) a... b... c...
2. *Four dig. (1*) 4729. .. 3852...
3. *Pict. compar. (3*) Nc¡. ....
4. Materials (2*) a. . . b. . . c.. .

5. *Three com. (3*) a... b... c...
6. *Opp. anal. I (2*) a.. . b. . . c'. .

Alt. Pict. ident. (4*)

Yea¡ V (6 tests X r, or 4 *tests X ¡%)
l. *Pict. compl.: man (2 points)
2. Folding trian-qle
3. *Definitions (2*):a... b... c...
4. Square (1*) a... b... c..
5. *Sent. mem. II (1*) a... b...
6. *Counting obj. (2+) a... b..
Alt. Iinot

Year VI (6 tests X z, or 4 *tests X 3)
1. *Voc. (5*) No. .. . .

2. *Bead chain I (2 min.)
3. Mut. pict. Ø*) a... b... c.. . d...
4.*Number(3*)a... b... c... d...
5. *Pict. compar. (5*)
6. Maze (2*) a.. . b... c...

rm .E



' Yea¡ VIII (6 tests X z, or 4 *tests X 3)
1. +Voc. (8*) No. .. ..
'2. :\,Vet Fall (5*) a... b... c... d... e...
3. tVerb. absurd. I (3*) a... b... c... d...
4. *S!m.'& dif. (3+) a... b... c... d...
5. tCompre. IV (2+) a... b... c...
6.' Sent. mem. III (1*) a.. . b. ..

,. Year IX (6 tests X z, o¡ 4 *fests X 3)
1. Paper cutting I (1+) a... b...
2..,rVêrb. absurd. II (3*) a... b... c... d... e...
3.,rDesigns (1* or 2 with ],4 credit) a... b...
4.*Rhymes(3*)a... b... c... d...
5. *Change (2+) l0-4 ... 15-72... 25-4.,.
6: *Four dig. rev. (1+) 8526 .. . 4937... 3629...

Yea¡ X (6 tests X z, or 4 *tests X 3)
l. *Voc. (11*) No. ....
2. Pict. absurd. II: Frontier Days
3. *Read. À,fem. (10). . . 1'. (35").. .

4. *Reasons I (2+) a. . . b. . .

5. *Word naming (28 in 1')
6. Six dig. (1*) 473859. .. 529746...

Year XI (6 tests X z, or 4 *tests X 3)
1. *Designs (l%+).
2. +Verb. absurd. III (2+) a... b...
3. *Abstr. rvds. I (3+) a... b... c...
4. Sent. mem. IV (l*) a... b...
5. Problem situation
6. *Three simil. (3*) a.. .

Yea¡ XII (6 tests X z, or 4 *tests X 3)
l. *Voc. (1a*) No. ....
2. *Verb. absurd. II (4+)
3. Pict. II
4. Five dig. rev, (1*) 81379... 69582. .. 52941...
5. *Abstr. rvds. [I (2-l) a... b... c... d...
6. *Minkus compl. (2+) (5 min.) No. . ., .
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Year XIII (6 tests X 2, or 4 *tests X 3)
1. Plan of search
2. Word mem. (1*) a... b.
3. *Paper cutting I (2+)
4. *Prob. fact (2*) a... b...
5. *Dissect. sent. (2*) (1 min. ea.) a...
6. *Bead chain II (2 min.)

Yea¡ XfV (6 tests X z, or 4 *tests X 3)
1. *Voc. (16*) No. .. ..
2.*Induct.a... b... c... d... e...
3. 'Pict. absurd- III: The Shadow
4. *Ingenuity (1+) (3 min. ea.) a...
5. Direction I (3+) a... b... c...
6. tAbstr. wds. II (3*)

Super. Adult I (6 testsX 4, or 4 *testsX 6)

1. *Voc. (23*) No. ....
2. Boxes (3*) a... b...
3. xMinkus compl. (3*) (5 min.)
4. *Six dig. rev. (1+) 4719b2...

VOCA.BULARY
1. orange
2. envelope
3. strarv
4. puddle
5. tap.
6. gown
7. eyelash
8. roar.
9. scorch

10. muzzle.
11. haste
12. lecture
13. Mars.
14. skill
15. juggler.
16. brunette...:. ...
17. peculiarity. . . .,. ..
18. priceless
19. regard.
20. disproportionate. . .

21. shrewd.
22. tolerate

l-:
G'

+
c.
L.
É'
.t.

l:

Aver. Adult (8 tests X 2' or 4 *tests X 4)
1.lVoc. (20*) No. ....
2. *Codes (l%+) (3 min. ea.) a... b...
3. *Diff. bet. abstr. wds. (2*) a... b... c...
4. Arith. reas. (2*) (1 min. ea.) a. . . b. . . c.. o

5. Proverbs I (2+) a... b... c...
6. *Ingenuity (2+) (3 min. ea.)
7. Sent. mem. V (1*) a... b...
8. Recon. opp- (3*) a... b... c... f... 23. stave.
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5; *Sent. bldg. (2*) a... b.. ' c...
6. Essen. simil. (2*) a... b... c'..

Super. Adult II (6 tests X 5' or 4 *tedts X 7%)
1. xVoc. (26+) No. ..
2. *Reasons II (Z+) a...
3. *Dig. (1+) 72594836...
4. tProverbs II (2*) a...
5. Recon. opp. (5*)
6. Passage: Value of Life

Super. Adult III (6 tests X 6, or 4 *tests X 9)
1. *Voc. (30*) No. ..
2. *Direciion Ît (z+) u. ..
3. *Opp. anal. II (2f) a...
4. Paper cutting II
5. *Reasoning (5 min.)
6. Dig. (1+) 596138274...

752618.. "

41935826...

24. lotus.
25. bewail
26.
27.
28.
29.
30.
31.
9q

ÐJ.

34.
35.
36.
õt.
38.
39.
40.
41.
42.
43.
44.
45.925841736... 472916853. ..
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I. INFORMATION Score
I or0

Score
I or0

Score
I or0

I . Eors I l. Seoson-Yeor 21. Pounds-Ton

2. Finger 12. Color-Rubies 22. Copitol-Greece

3. Legs 13. 5un-Set 23. Turpenline

4. Animol-Milk 14. Stomoch 24. New York-Chicogo

5. Woter-Boil 15. Oil-Floot 25. Lobor Doy

ó. Store-Sugor I ó. Romeo-Juliet 2ó. Sourh Pole

7. Pennies 17. Fourth-July 27. Borometer

8. Doys-Week 18. c.o.D. 28. Hieroglyphic

9. Discoverer-Americo 19. Americon-Mon 29. Genghis Khon

'l0. Things-Dozen 20. Chile 30. Lien

2. COMPREHENSION Score
2, I or0

l. Cut-Finger

2. Lose-Bolls (Dolls)

3. Loof-Breod

4. Fisht

5. Trqin-Trock

ó. House-Brick

7. Criminols

8. Women-Children

9. Bills-Check

10. Chority-Beggor

I l. Government-Exominotions

ì 2. Colton-Fiber

I 3. Senolors

14. Promise-Kept



4. SIMILARITIES

l. Lemons-Sugor

2. Wolk-Throw

3. Boys-Girls

4. Knife-Gloss

5. Plum-Peoch

ó. Cqt-Mouse

7. Beer-Wine

8. Piono-Violin

9. Poper-Cool

,l 0. Pound-Yord

Scissors-Copper Pon

13. Solt-Woter Notes:

Liberty.-Justice

.l5. Firsr-Lost

J ó. 49-r 2l

SUPPLEMENTARY TESTS

DIGIT SPAN

Digits Fomord Score
lCircle I

Digits Bockword 5co re
lCi¡cle I

3 -8-ó
6-1-2

3-4-l -7
ó- I -5-8

8-4-2-3-e
5-2- I -8-ó

3-8-9- r -7-4
7 -9-6-4-8-3

5-t -7 -4-2-3-8
9-8-5-2- I -ó-3

| -6-4-5-9 -7 -6-3
2-9 -7 -6-3-t -5-4

s-3-8-7-t-2-4-6-9
4-2-6-9-t -7-8-3-5

3

3

2-5
ó-3

5-7 -4
2-5-9

7 -2-9 -6
8-4-9-3

4-1-3-5-7
9-7 -8-5-2

t -ó-5-2-9-8
3-6-7 -t -9 -4

8-5-9 -2-3-4-2
4-5-7 -9 -2-8-l
6-9
3-l

I -ó-3-2-5-8
7 -9 -5-4-8-2

2

2

4

4

3

3

5

5

4
4

6

ó

5

5

7

7

ó

ó

I
I

7

7

9

9

o

I

F-+ B-: 
-Highest numbers circled

Score
2or0 5. VOCABULARY

l. Bicycle

2. Knife

3. Hot

4. Letter

5. Umbrello

Score
2,'l or0

ó. Cushion

7. Noil

8. Donkey

9. Fur

10. Díomond

I l. Join

12. Spode

13. Sword

14. Nuisonce

I 5. Brove

I ó. Nonsense

17. Hero

18. Gomble

19. Nitroglycerine

20. Microscope

21. Shillins

22. Foble

23. Belfry

24. Espionoge

25. Stonzo

2ó. Seclude

27. Spongle

28. Horo-Kiri

29. Recede

30. Affliction

3l . Bollost

32. Cotocomb

33. lmminent

34. Montis

35. Vesper

3ó. Aseptic

37. Chottel

38. Dilotory

39. Flout

40. Trqduce

MAZES

Moze
Mox.
Erro rs E¡rors Sco¡e

A. 30" 2 0r2
B. 30" a 0r2
c. 30" 2 ot2
l. 30" 3 0l 23

2. 45" 3 0t 23

3. ó0" 5 0l 23

+. 120" 6 0l 23

5. 1 20" I 0ì 23



ó. PICTURE COMPLETION

Sco¡e
I or 0

l. Comb

2. Toble

3. Fox

4. eitl
5. Cot

ó. Door

7. Hond

8.'Cord

9. Scissors

10. Coot

I L Fish

I 2. Screw

13. Fly

14. Rooster

15. Profile

I ó. Thermomete¡

17. Hor

18. Umbrello

19. Cow

20. House

7. PICTURE ARRANGEMENT

A. Dog 75"

B. Mother 75"

2. Burglor 45"

3. Former 45"

olABc
AEC

0r2
OYI TOY

012
IR ON IRON

f l-ts 5-lO l-50 14 5 ó 7l
QRST OR SQRT

1 l-fs 6-to t-50 14 5 ó 7l
EFGH oR EFHG

16-20 ft-r5 t-to5 ó 7l

7. Roin 75"
""t.o* I 4

2t-30 t6-20 t-t55 ó 7l

-:uo3s -rHctu 

'oN 

-(,,ozr) 

rnrr

V ün TN #
ÜV #n
V #ü #Vry# il
nü vålv # n # üv [".

MV #ü VW

##
Õm
#V

m# V Ëry

V#
ÜV
#n

#m
m*
ü#

lld f,l\

(¿'s )

v cNtco

CODING B

( 8-t 5)

ffiffiffi ffiffiffi ffiffiffi

ó 
TIME (120")- ScoRE {NO. RIGHT)-

8. BLOCK DESIGN

Poss-Foil

t. 75"

2. 75"

ó. 1 50"

7. 1 50"

21-75 16-20 I ¡-f5 l-to

045ó7
21-75 t6-20 I t-15 t-to

045ó7
26-75 2t-25 16-20 t-15

045ó7

21-75 16-20 I I,l5 t-to
045ó7

66. I 50 46-6s 36-45 r -35

045ó7

at-rso 66.ao 56-65 1-ss

045ó7
9l-t50 66-90 56-65 t-s5

045ó7

9. OBJECT ASSEMBLY

Obiect Time Score

M{.o"'*'Ì,0,,
21-120 l6-20 I t-t5 t-to

0 I 2 3 5 ó 7

F{ o,," rso,,

3l-tAO 21.3O l6-20 t-t5
0 I 2 3 4 5 6 7 8 I

F... ìBo"

7l-lAO 46-70 36-45 l-35
2 3 4 5 ó 7 8 9

.A.,,. rgo"
45- I AO 3l-45 26-30 t -25

0 I a 3 4 5 6 7 I 9

Notes:
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