~ The quality of this microform is heavily dependent upon the

_quality of the original thesis submitted for microfilming.

Every effort has been made to gnsure the hlghesi quality of
reproducuon p055|ble

If pages are mlssmg contact the university which granted
.the degree "

Some p@ges may have indistinct print’ especnally nr?»% :

original pages were fypell with a poor typewriter ribbo
if ihe umversuty sent us an inferior photocopy.

, Prevnously copynghted ‘materials (journal artucles pub-

-

hshed !ests etc.) are not filmed.

Reproduct:on in fult or in part of this microform is governed
by the Canadian Copyright Act, R.S.C. 1970, ¢. C-30.

NL-339 (1. 88/04)

: .*I “National Library ° " Bibliothéque natlohale h .
_ of Canada - - du@anada ‘ .
. > C - . . ‘
) Canadnan Theses Servuce Service de&théses canagiennes - . . R
.(mawe Canada : ' Y
Pt KiA 0
s . )
o S . B - .
14 < J )
)
A h .
*+ /
) . ! . ‘
¢ | )
: 7 ;
- NOTICE AVIS

-

La qualité de cette microforme dépend grandement de la
qualité detla theése soumise au microfilmage. Nous avons
tout fait pOl}{ assurer une qualité supéreure de reproduc -
tion. )

I'université qui a con

Sll manque des. DFBGS' veuillez communiquer avec

ré le grade.

. f
La qualité dimpression de certaines pages peut laisser a.
désirer, surtout si les pages originales ont été dactylogra- .
phiées a l'aide d'un ruban usé ou si l'université nous a fait
parvenir une photocopie de qualité lnferleure

Les documents qui font déja I'objet d'un ‘droit dauteué
(articles de revue, tests publiés, etc.) ne sont pa
microfilmés. .

La reproduction, méme partielie, de cette rlicroforme est
soumise a la Loi canadlenne sur le droit d'auteur, SRC
1970, ¢; C-30. .




e L ~ THE UNIVERSITY OF ALBERTA . ~
LN ‘ .
A Psychoeducational Evalua‘tion of Precursors td Lea’rning Dibabilitles

gn. thé Very Low Birthweiéht Populatlon at 5 1/2 Years

- I
sy .

BY
‘Méi'lj._ss E. Meyer

A THESIS - ‘ L
/""'SUBMITTED 10 THE FACULTY OF GRADUATE STUDIES AND RESEARCH\
"IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE
o . .. OF DOCTOR OF PHILOSOPHY. o o S
] SPECIAL EDUCATION

» .

DEPARTMENT .OF EDUCATIONAL PSYCHOLOGY
EDMONTON, ALBERTA - - 4

(FALL, .1988)



Permission has been granted

. to the National Library of
. Canada &id microfilm' this:
d

thesis to lend or aell
‘_copies of the film.

hd ’

_ The author (copYright owner)
has ' reserved other
publicatlon rights, and
nefther the "thesis nor
extensive extracts  from it

- may be printed or  otherwise.
- ‘reproduced without his/her

wrltten permission.

’

\ISBN‘

P

. cette thése et de pr
de vendre des exemplaires du -

. doivent @&tre

0-315-45457-1

——

L autorisation a été accordée

4 la Bibliothéque -nationale
du  Canada de

film.

' L'auteur (titulaire du droit

d'auteur) se réserve les

rautres droits de puﬁlication-

ni la thése ni de
extraits, de

longs
celle~-ci. ne
imprimés ou

autrement reproduits sans ‘son:

autorisationxﬁcrite._l

microfilmer
&&er ou -

\v)



kel

w?’

| DEGREE: Doctor of Philosophy

o .
. { N
. - }f . - _ . o U
5o ‘THE UNIVERSITY OF ALBERTA e T
: . ." U RELEASE FORM. ., 4
'NAME OF AUTHOR: Marliss. E. Meyer e T s -

. ) : "\“ | S

» TITLE OF THESIS:- A‘Psychogducafioﬁﬁi,Evaluation-ofAf;ecursorsﬁto '

. " . . o .
- S L. . - 4,
Learning Sisabiliﬁies in the Very Low Birthweight

\

- ()
’ "
ik, Population at 5 1/2 Years. .
f

YEAR THIS DEGREE GRANTED: Fall 1988
, | 2 o
~ N v \

Permission-is hereby granted to THE UNIVERSITY OF ALBERTAlLIBRARY

tobrEproduce“single coples. of thiS‘thesis and to lend or sell such

“'copies‘for privétqs scholarly ot séfencific‘research pufposes only.

The author reserves other publication rights, and neither the
thesis nor extensive extracts from it may be ‘printed or otherwise

reprodqced without :He author's written permission.

. . '\AT“\. |
e ‘ : | .m..mw....

4

THR x

, . teseses s eseresssassense s
) N ) ' - ’ .
.



) ‘ k.
.‘ ~
‘ ' o -
‘: ! L - e | _\: . o o Q.
THE UNIVERSITY OF ALBERTA * .

fAéULTYfB; GRADUATE STUDLES AND RESEARCH
T T s
The undersigned certify that they have read, and recommend
to the Faculty of Graduate Studies and Research for acceptance, a thesis.
entitled A PSYCHOEDUCATIONAL EVALUATION OF PRECURSORS TO LEARNING

»

DISABILITIES IN THE VERY LOW BIRTHWEIGHT POPULATION AT 5 1/2 YEARS

vsubmitted by MARLISS E MEYER in partial fulfillment of the requirements’

‘for the degree of DOCTOR OF PHILOSOPHY.
}.

B 3

et

(Sﬂpervisof)¥ -

C._ K‘C"/W"@--'-»-\La‘,../.

~ -

N VA
\ A ) {0 " —
-ooe.qy‘-ro,‘(-ﬁ-'o‘n SeeseTescoe
et s | ; 5

(g
DR N I

..r(.U.’({..‘C ‘%fCuﬁ /:.....

&
15

Date: e e . e .‘cou..oo-r‘lc(%%

&




. DEDICATION
Y kY - \/"
-y
This thesis 15 dedicated
".to my mother
o _ ‘ .
and to Jessica and Hilary.
1




AﬁéTRACT
Past reéeargh hQS‘imp;iéagé;m;é;y low 5irthweiéht (VLBW) ;§'a
causél‘factor‘iﬁ the dé;;lopment of ieérnihg disaBilitiés. Rerceptuai
métot deficits, lang;;ge'diffiéuities and attepfibn deficit Héﬁévior.
v . ) N ‘ -

"lhéve’beﬁn isolatéd as ﬁréblém,areas-qutributing to the school

difficuliies.qf the VLBW group.' The interaction of low birthweight,

. : _ . i : .
inherent potentialb and effects of subsequént life experiences

"associated with socio-economic status has been demonstrated as well.

‘ —

Long~term prognosis is also associated with.the gender of the child,

. with male sex conferring a defiaite éisadvantage. The preéént studyvhas

v

focussed upon precﬁfqgrs to learning disabilities ian the“VLBW population

“

and the effects of varidus factors. ' Data.were collected from 110

ndndisablediVLBW subjects,'&ﬁo were appropriate ﬁeight fof’gestational

\

7 N

age.at birth, and 197 full bi%thweigh; (FBW) subjects."jfigi; battery
was indiVidually'administered-tb all subjectsvét;Sll/Z years¥of age.

5

When- the test performanée of the VLBw'group>was compared ‘with the norms

v

of the tests, significant differences occurred on several variables,

*

however, when compared with the test performance of the FBW group,

differences were non-signifipant;' Comparing, the VLBW and FBW groups did

produce a significant;overall difference, which was,'most,likely, due to

¥

‘the general Eféadxtgggfdé weaker scores among the VLBW sample. No

significanﬁ differences were fouﬁd.in comparisons of the test results of
male and female subjects. Effects of gestational age and birthweight

were also non-significant. The overall effect of mother's age upon test



e
¥
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'

performance was non-significant, however, the scores of children Born to

©

the youngest mothers were significantly lower than the performance of

other subjects grouped together;' There was a definite tren@.toward

decreased scores with-decreased sogio-economic sca;us or with decreased

' i o

IQ.‘ Behavior waé the most éfficignt variablg in differentiating the
VLBﬁ from che FBW subjefts and was fognd to produce significant {H?écc
qpoq?ces; performanée. Scronger performance ‘was seen in the normal
behavior category whén compared with the suspicious and 'h;peractiye'v

groups. It was concluded that cognitive skills and preschoél réadlness

skills were very similar for the VLBW and FBW samples, howeve;,'the

"possibility of generalization regarding ‘the extent of learning

disabilities in either group was limited. ' -
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N :  CHAPTER I
| Introduétion‘
Overview of the Problem
Iﬁprovements iﬁ obgtetric care, advanced techhology in the
mechanicé of life suppoft, and inéreaséd,knowledge of_the‘pﬁ}siolég} of
the neonate have influenced the survival rata of sick or_htemature_ -
infants,.in addition to decreasing chances fof postnatal morbidity . ;1

(Robertson & Etchés) 1988)._ frior to the advént of the neonatal
Aintensivekcare anséry in the 1960's the riskiof neonatél death was 17.9
per 1000 live births iﬁ the U.S.A. compa;ed wifh 12.1 per 1000 1live
births iﬁ the 1970'5, witb newborn infants of birthﬁeight>gnder 2501 4
~ grams accounting for‘67Zato 75% of neonatal deaths (Thompson‘&.Reynolds;
1977). Survivors of small, premature birth were at ri;k fgr 
developmental handicaps (Dann, Levine, & New, 1964; Drillien, 1961;
Lubchenco, Norner,MReed, Hix, Metcélf; Céhig(@Eilioftf & Bourg, 1963;
MéDpnald, 1962, 1964). Predictions were made that inteﬁéivévcare
managemenﬁ of low Birfhweigﬁﬁ iﬁfénté_wéuld increaée»the numbef of
survivors with a concomitant increase in the numbér'of handicapped
individuals eﬁcéridg‘s&éiegy'(brilligﬁ, 1967§.Holt, 1972).

‘The history of néoqat;l care has seen swings in mortélity and
morbidity stat£;£ics with changes in the regime of treatment. Kitchen
(1978) ;nd~Haék, Fanaroff, and Merkatz (1979)'summar§zed the histo;y ob‘
nebnatél‘treatmént into f;ur phases. Phase onef”typif;ing care early in

this century.and involving simple measures of nursing care, tube

feeding, and extra warmth, enabled a few vigonaus“infants'to_survive

1



\

. ~

lnitially, but with an exceedingly high post neonatal death rate. The
long term- survivors were relatively free of serious handicaps, but they

were a small, highly select population, presumably contending with the

fewest hazards at the time of birth. The 1946 Maternity Survev (DOuglaa"

& ‘Gear , 1977) reporxed that no baby under. 1000 grams survived, but.that
2N
of fourteen survivors of birthweight under 1501 grams, none had major

handlcaps when examined at follow—up at age fifteen years.
In Phase two, lasting from the late 1940's to the early 1960's,
_‘actlve medlcal treatment for low b1rthweight 1nfants began qulng that

time mortality declined but handlcap among survivors was nlgh.

Treatment was punctuated by many setbacks. Retrolental fibroplasia was

"produced by overuse of oxygen,'but restriction of oxygen usage lead”io//

rlnereased neurological damage or neonatal deatha. ‘Delays in initial
feedlng; thought to be sound practlce, resulted lnrdehydration,
starvation, and jaundioe.. Droga'ueed7exoeri@entallyuoroduced unegpected
results. Infants }ere~isolated from nothers and.families affeeting the
mother-child'bonding and also'the stimulation of the infant. In
Scotland Drllllen (l96l) follnwed flfty chlldren less than 1360 grama
at birth. At five years of age 58% had elther physxcal defects or
obvious mental handicaps.' Out of 94 Survivors born in Denver, Colorado,
weighing less than 1501 grams at birth, 6BA had visual handicaps,
cerebral palsy, or mental retardation (Lubchenco, Horner, Reed Hix,
Metcalf, Cohig, Elllot & Bourg,/l963)

?haee three, from the late 1960 s to the ea&ly 1970's, brought
lmproVed-ﬁﬁenatal_oare_and advice tor parents,,lmproved infant care;.
greater understanding of the physiology of the newborn, better technical

BN

oy
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survivors, more unlform'data QSllection and record keeplng,‘and

skill§, and some understanding of the complicating effects of social
conditions. Facilities for §romgt resuscitation and ventilation of

distressed»infants, use of monitoring devices and'bio-chemical analyses,

‘and greater availability of intensive care meant improved prognoses’ for:

the low birth weight group (Stewart, Reynolds, & Lipscomb, 198l).
Incldence of spastlc“dlplegla declined from a range of 7 - lZA to 4%
(Davies & Tizard, 1975 Hack Fanaroff & Merkatz, 1979) Comparable
reductions in blindness anq hearing moss were reported (Erancis-W}lliams
& Davies; 1974). HoWever,'eohOOI oetformance tests suggested an
increasen incidence of learning}-reaaing, and behavior disorders despite
presumably normal 1ntellectual development (Drillien, Thomson, &
Burgoyne, 1980; Hunt 1981' Kitched, . Rickards, Gaudry, Brenton, Blllson,
Fortune, Keir, Lundahl, & Hpgedus, 1978; erght 1972).

Care of the vefy low birthweight infant is nowjin phase fourn
Characteristic of tnms phase is ehe_expension of'serYices in:the
community. Anfempqésis on publ;c and professional enhcation, better
serv1ce for mother and. newborn, comprehen51ve follow—up of hl’h rlsk‘

. ) - \
increasing clinical teams of specialists to apply skills and knowledge

" in areas of psychology, social service, occupationai therapy, and

‘education may result -in much improved long—term outcome statistics for

the low\birthﬁeight infant.

Lo . .
This implies continued surveillance, intervention, and treatment of

"specific handioapping conditions.when the risk is identified. _The.major.

Ca

‘handicaps, definite cerebral palsy, convulsive disorders, an

4



intelligence quotient below 75 severe deafness or visual loss, are
usually diagnosed and dealt with before a child reaches. school age.
Minor handicaps,vpn the other hand, are_more difficult to diagnose as
many'borner on‘normality._

In-depth screening focﬁminor handicaps in the low birthweight group
may be rarranted if such handicaps are:. found to be present -in sufflcient

»

numbers,_particularl§ in caees where early identification and treatment
would lead\to resolution of the problem, the instiéation of compensatory
measures that would ease the burden'of the handicap, or the early
introduction of special services that may be more effective 1f )
establlshed before the complications of operating with an unidentlfied

~

a

disability arise.
The purpose of this study is to investigate the possibility_of
decreased functioning‘on a variety of subtests deeignen to measure
learning processes related to ‘learning dieabilitiee (a condition_of
minor,handicap) in a ponulationiof very low hirthweight children
describeo‘as free from major handicaps at age ﬁg}/Z’yeare.’ Of interest
is—a'description of the entent.and types of learning probiems that.may

be present as well as a determination of the influence of sociof¥econdmic
j ! : : :

i [

status, gender; gestatioéal age and mother's age upon th} learning
’éatterns exhihited by this group of children.
kationale forﬁthe Studyv

| Newborn infants of birthweight less than 1500 grams aumbered’ 335 in
Alberta in 1979 which was the final birth year of children in this

o

study. Although this represents less than one percent of the 37 524



live births in the province that year, the group constituted greater

than ten percent of the degnatal intensive care admissions (Robertson,
1980).

Investigations into the,ramificatidns of very low birthweight upon

L

the future learning patterns of:this group are of importance not only to

‘the child, but also to the child’s.parents, to community service
agencies, and to the neonatal intensive care unit where the child was
. originally treated.

41f,'indeed, an increased possibility ofxdeveloping learning

disabilities exists among the very low’birthweight population, awareness

of this may 1e£3\to closer follow—-up of the group -and subsequent early

o

identification oé the children most at risk. Satz and Friel (1974) have
suggested that remediation should occur in the preschool period, at a.

time when the central nervous system may be more plastic and responsive

.

to change. Effectiveness of intervention efforts is, therefore, greatec’

(Mercer, Algoizine, & Trifiletti 1979). More importantly, it is only
by identifying specific learningzgisabilities in the preschool years,

and by prov1ding remedial techniques or recognizing the need for

LN

alternative teaching strategies; that it is possible to avoid the

problem of treating conditions worsened by the emotional overlay of

W

.repeated failure (Buktenica, 1971 Fox, 1979; Meier 1976; Satz & Freil,

o

. 1974; Tr&}ﬂh. , ; T

More specifically, preschool intervention programs for early l

remediation of pre-academic processing difficulties must be based upon

sound knowledge of the Zlearning profiles of thetchildren to be treated.

°

ST



A clearer picture of the types of learning problems most common among

Ny .

very low birthweight children should lead to more effective programming
From the point of view of parents,'the proportion of survivors of
very low birthweight who will experience difficulties in school is‘very
important. General family management practices, both 1#i. the home and in
seeking out51de assistance from service agencies, are gulded by an
‘ understanding of the child's needs and capabilities. Difficulties arise
if false expectations for either achievement or failure are set.
For planning services-in the COmmunity it is essential to know the
\ N
numbers_of disabled‘children-that might be expected from a certain
population and at what ages the Services may be required. The types of
services required will also be dictated hy‘the specific'forms-of

disabilities exhibited.

-Since it is possible that the defects of very low birthweight

children are due not’ only to the intra-uterine factors causing the

premature birth'or to the immaturity of the infant, but also to the.

infant's management in the neonatal peridd (Drillien, 1972; Fitzhardinge.

& Ramsay, 1973) a. determination of long term effects of changes in

treatment are esseéntial for Judging the effectiveness of treatment.

Regional neonatal follow-up-studieS'provide local outcome. statistics
' which can provide a basis for changes in obstetrical and neonatal care

resulting in fewer handicaps along the coatinuum from severe to mild

handicapping conditions ificluding learning disabilities.



- Literature Review |
Birthweight Categories - ',. , S :
In 1948, the World- Health Assembly noted low birthweight as a world"

: nide problem and defined infants as premature if they were born welghlng
less than 2500 grams (Petros—Baravazian & Behar, 1978) In dgyeloped
countries, 4% to 8% of all children have. such.a low blrtnoplght (LBW)
ano the incidence ls.hlgher in lower social,classes ‘and in developing
countries. In fact, it has been estimated tbat,there are about 22
million live born LBW babies in the world each year, representlng.about

on’sixth of the °total number of global live births (Dunnm, 1981)

In Alberta, in 1979, of 37,524 live born 1nfants, 2,514 (o.7A) wera

less than 2500 grams at birth. This group was composeo'of.2,179 (5.8%) .

infants of birthweight 1501 to 2500 grams'and 335 (.92) infants‘of 500
to 1500 grams (Robertson, 1980). .

About 30;%Eo 40% of infants w1th a blrthwelght of 2500 gramsﬁzr |
less in the developed countries are actually born at term (at or after
37 completed weeks of géstatlon) The'propontion.is higher in an
unfavorable socio-economic enyironment, and . in the‘developing'areas,
approximately 16 out of 21 milllon LBw-infants eaén year are full teca -
infants.'.Accordingl},'in 196l,lthe'Expert COmnlttee on Maternal and
Child ﬁealth'establiShed by the Worlo Healtb'Qrganization recommended
@ : . c
tnat babies weighlng 2500vgrams or‘less should no"longer.allgbe referred
to as being"prematuref ano.that the EOnoept of 'prematorityf as
previouslj defined should give wayrtofthat of low birthweight.' As the

7

™



~curves from live born birthweight data in relation to gestational age. (

~

IR SO e
. ) : . . ‘ -1
group of babies 1500 grams or less at birth contaﬂhed a disturbingly
high proportion of children with a variety of mental and physical

handicaps comeEed with those babies of 1500 to 2500 grams, children of

birthweight less than 1500 grams are termed very low birthweight (VLBW)

infants.

Infants with birthweights of 1500 grams are on average bo?n_nine

- : ‘ W
weeks before term, with a gestational age of 31 weeks as compared with
40 weeks for the full term infant, while gestational age for those

F'Y . - )

o

. v : v . .
weighing 1000 grams is likely to be approximately 27 weeks or three -

y . ' | . .
months premature (Hunt, 198l). Survivors have been reported as young as

' 24 weeks gestational age or with birtﬁweights;below7500~grahs (Robertson

& Etches, 1988).
Lubchenco and her colleagues (Babson, Behrman, & Lessel, 1970; -

Lubchenco, Hansman, Dressler, & Boyd, 1963) devised intrauterine growth

Infants ern prio¥ to 37 weeks of "gestation, whose weight lies between

the 10th and 90th percentiles on such curvés hay be termed brematufe,
but appfopriate for gestational age (AGA), whereas babies whose

birthweight is below the 10th percentile may be called dysmature or

, small for gestational age (SGA).

Thereby, cﬁildren of lbw birthweight may.be subdivided into two
major categories, namely those who are bori pre—term, but have grown -
appropriately for their gestational age and thése who are bd;nvat the . .
expectad time,‘but.from ;héir weight are,ASSuméd,to bé dhdefgfowﬁ.i The
risks faced by tbesa twq'groﬁps §f_low*birthweight infaats ;re sémeﬁhat

differént.

. ; ).



Michaelis, Shelte,iand Note-(19?0)lcompared 22 SGA babies, born-
between 38 and 42 weeks gestation and belew the 5th pereentile in
birthweigh;, with'iS normal weight newborns, born between439 and 41
weeks gestation and with birthweignts between the 10th ann 90th
pereentiles. It 1s assumed.that some advefse condition,dnring pregnancy‘
“:was_respdneible for the decreaéed_birthweighc, since gestation Beriod
was normal. Reflexes and- coaplex motor phenomena were studied to ceet
'the hypothESIS that maturation of the central nervous system and the
mntor déyelopment of the newborn infant would be mone-closely rela;ed to
conceptual.age than to birthweight. It was expected that.nocOr\behnvior
nf full tenm, SGA infants would be similar»tq that of newborn infants of
nernal weight Ac term, hnwever, there were eignificant differences
" between the.groups,'snggesting_that'developmenp of motor and cemplex "
refiex behavior is dependent not only upon gestational age. Factofs |
Ainfluencing the intrauterine growth retardation also iafluenced, to
vafying,degrees, the later functioning of the child. |

Toielarify tnis'point, Drillien (1972) recigssified the SGA andvAGA
gg%ups,‘cpneluding from her studies thatnmost low birthweight infantseﬂu.
fall into one of three aetiological categories w1th dlfferent prognoses
for butcome. The babies affected by adveree factors in early gestationen
make np‘the first gedup., These babies may be born full term, but still’

. i a F
have the highest tisk;nf moderate'or~severe handlcap.’ There are more 2
':cqngenltal and 1ntrauterine infections ia ihls oroup. The maJorlty nf

~ these children are small for gestatlonal age. In Drllllen s 1980 study., -

this group comprlsed only 167 of the total VLBW sample, but 44A of the



@
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. sévere'handicapping conditious'origina;ed with.them.v School
Sy
A g}fficulties}wére experienced by 41% of the group.
| ‘The babies subject-ﬁduadvefse‘canditions in laﬁ;‘p£egnancy comprise

the second group. They are less likely to ﬁave ma jor haAdicaps, bqtﬁmay
show increase in mi;d degrees of ﬁental:retardation and miﬁor_
neurological abnormalitiés.. Again, most of these infants are SGA.
| | The ;hird group intludes the babies who are»preﬁaturely delivered
‘by acq%dent' with no prior adversevgond;tionsf4 These babies are
poéentially normal at‘birth. Theif later s;aﬁus deﬁénds largely upon
the extent of éomélications at delivery and thé quality of postnatal
care. Most of the infants of birthweight»approﬁriate for gestational
age are from this group.

These differences in aetiology are recognized by reéearchers, but
most ;ontinue t§.caﬁegdrize'infantécaS'either AGA or SGA:és, in many
cases, it is difficult to determine_che nature of the intradéérine»,i
difficulty producing the retardation in growth of the Eetﬁs. The AGA
\énd SGA categories are more definitive.

Much research since thé'l970’s has fbcused-op;infahts who éfe,SGA
as a particularly high risk‘group. In arfdflow—ub study from4Toroh;o,‘
-df infénts with birthﬁéightsviess than 1500 grams, born‘in 1974, among
éhgse'ét:highesf risk of later handicag_were.the infanﬁs whﬁfwere SGA,
53% of whom were signifiganﬁiy handicapped at two years (Fitzhardinge;
Kalman, A;hby, & Paper, 19785;:f8abe;, Loe0érd, & Victoria (l976)”f§und
'thét the neo-nates, born inlSwedéa_d;ringil969 to 1970, at highest risk
for demonstrating cerebral4palsy and/dé psycho—motor retérdéﬁion on

’

/
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folloerup'ekamination at three years wete those nhc hadlevidence'bf'
intrauterine insult or. malnutritlon, not the AGA low blrthweight
infants. Davies (1975) reported that visual .and audltory defects as
well as low I. Q. s were significantly more common in the SGA group.
Eaves, Nuttal Klonoff, ahd Dunn (1970) and Francis-Willlams and Davies
(1974) also found that SGA infants score signlflcantly lowet on measnres

Qf intelligence than those who were AGA.-  Other authors haverdescribed

the high 1nc1dence of neurological or developmental handicaps amorig the

‘JoGA 11fants (Babson & Phllips, 1974; Fitzhardinge & Ramsay, 1973
)

Fltzhardlnge & Stevens, 1972; Lubchenco, Bard, Goldman, Coyer, McIntyre,

& Smith, 1974; Parmelee, Minkowski, Dargassies, Dreyfus-— Brlsac, Levine,

' Berges, Chervin & §tern, 1970). . o

‘*Lubchenco (1976) snmmarized the complex effects of both birthweight
and gest&tional ‘age in determining outcome, with the lowest birthweight

and_Least gestational age produding the greatest problems. Flgure l

-

ipresenté her . concluslons regarding I Q., blrthweight, and gestatlonal

P

‘age. " The mean 1ntelllgence quotlent is given for each block described

~

by blrthwelght and gestatlonal age. Mean I1.Q. increased with increasing

blrthweight but welght approprlate for gestatlonal age deflnltely

placed the child at an advantage for more p051t1ve outcome. Flgure 2
- plots the estimated percent risk of moderate to severe handicap by

.b1rthwe1ght and gestatlonal age for the group born at less than LSOO

grams (Lubchenco Delivoria-— Papadopoulos & Searls, 1972),_the highest

inc1dence of ’handicaps occurring in Lnfants who had short gestations.

s
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from Lubchenco,
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Figure 1

from Lubchenco 1976 p. 245

Figure 2

Delivorié—Pépadopoulos & Searls 1972 p. 509
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-Impiovemegt is noted. in later Ou;comerwith advancing gestational age .

even in the 1000 to 1200 gram group, ﬁhé"best‘prognosis'occupping‘iﬁ
o infadtsfb?é: 1350 grams~wich3a-gesggtibn age of more than 3L weeks,'

which'inclydes.éome infants with intrauterine growth retardationm.-

The abbreviaticas to be employed, throughout’ this éape:, for the
varioué;bfrihweight categories have been ngmafized in Table 1. -~

Terminology referring‘tp’différent degrees of morbidity is also defined . -
in Table 1. _At;empgs havé.been<méde_to<apply the terminology according
bd theserdefinitions however, where this differed froa an author's'use

_of terms the word employed in thé'original"artitle‘has-béeh cetained.
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"~ Birthweight Categories -

Abbreviation
or Term

Definition

LBW"
YLBW
: th
SQA'
'AGA:
Impaifment
Disability

Handicép

. g
[

1ow birﬁhweight less than 2500 ‘grams, or approxlmatplz
S5 1/2 pounds at birth’ : o

- very low birthweight, less than 1500 grams, or

épproximately 3 1/2 pounds, at birth

full birthweight, approximately 3000 to 3500 grams,. or 7
to 7 1/2-pounds, at birth_ s co :

small for.gestatxonal gge,:béldw the lOth4percentile pn
the growth.cutve_fdr gestatignal age. : - S

" appropriate for.gestatlonai age,’ between the 10th and
' 90th percentile on the growth curve for gestatlonal age

'actdal-physical or'strdctural~deviation'ftom the

normal. It may have little or no practical consequence.

. . . . ° . . ) . .
restriction or lack of ability resulting from an
impairment

>

disadvantage accruing to the individual by virpuebof-che_
impairment or disability




o Outco-gvStatistics from Follow—up Studies ’ o R

Survival Rates. -

' ;~The‘r¢search literéture on outcome statistics for the LBW. infant
pﬁdVides evidence. of an éntogragiqg trend in survival'égtes,’égeimos;
readily.gvéilable and easily verified dgta. Thompsén and Reynolds
k1977) summatrized international martaléty rages from develbped'countries
and tabulated the infofmation ;s percent.change before and afterfthé
Ln;rod;ction of nebfnatal iﬁ?énéive‘care units iﬁ,bafious treatment
lécali;iés. Their ?igures show an improvement of approximately 40% in
the under ZOOQ grah and.under 1500 grﬁm grodps, and an improvement of
abprqximacgly 25% for the gfoup less than 1000 gram;'at”Bi;th.. SurviQ;l
rates fr;mEVari;us other studies have been s;mmarized by Ehé.author in |
Table.Z. Where possible;'rates were repdr;ed.fér exclusive'groupingg,
i.e. lesélthan 750‘grams; 75p»£o 1000 gr;ms, 1001 to 1250.grams, 1251 to
1500 gréms. Although inqonéiéﬁenc, the statistfés indicate that cﬁances'.

for survival improve with an increase in birthweight. Range of surv:

rates’ for the less than 750 gram:group is 3% to 44%, less than 1000

gramé - 132 to 60%, less than 1250 grams - 30% to 93%. Irregular
improvements can also be seen from the 1960'3 to the 1920';._ Sincg
‘perinata1<moftaiity figures are considered to be a good iqdicat&r\of
>perinatal care, these changes are most likely due to widespread
availability of intensive care units f;r neo—natal infants in major

hospitals.



~ Table 2

Summary of Neonatal Survival Rates.b
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irthweight éroups

C ey

Author Year of Birth ‘Survival Rate N
< 750 grams
Stewart & Reynolds 1974 1966-70 5% 1/19 .
Stewart et al. 1977 -1966-75 “ 8% 3/37
~ Jones et al. 1979 1961-75 0% 0/35
". Yu & Hollingsworth 1979 T1977-78  44% 7/16
Kumar et al. 1980 1974-77 3% 1/31
Hunt, Tooley & Harvin 1982 1965-69 4% - 0/38
e " - 1970-75 - 8% 1/12
1976-81 ST 22% 6/27
< 1000 grams
Alden et al. 1972 . 1965-70 . 137% 20/154
*Stewart & Reynolds 1974 1966-70 32% 13/41
Grassy et al. 1976 1968-72 297% 28/98
*Stewart et al. 1977 1966-75 ~ 417 " 45/111
*Black et al. 1977 1971-73 227% NR.
Pape et al. 1978 1974 47% 20/43
Bhat et al. 1978 1974-76 - 31% 16/52
*Jones et al. 1979 ’ 1961-75 177 - 13/75
*Yu & Hollinsworth 1979 1977-78 677% 26/39
*Kumar et al. 1980 1974-77 417%: 19/46>
*Peacock & Hirata 1981 1972-75 147 3/21
*Hunt, Tooley & Harvin 1982 1965-69 27 7/26
' 1970-75 25% 6/24
1976-81 607% 46/77
* indicates 750-1000 grams )
Y ad
continued
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Table 27-continued

17

< 1250 grams .

. Fiﬁéhardinge & Ramsay 1973

1960-66 33%

39/118

" * indicates 1250-1500 grams

1976-81 937

*Stewart & Reynolds. 1974 1966-70 62% 38/61
Fitzhardinge et al. 1975 1970-72 = : 30% " 19/63
*Jones et al. 1979 1961-75 . 327 36/112
*Kumar et al, 1980 1974-77 - 73% 40/55
*Hunt, Tooléy.& Harvin 1982 1965-69 , 55% 17/31

o “) 1970-75 71% 29741

: o ' 1976-81 . 867 70/81

* indicates 1000-1250 grams '
<1500 grams

Wright et al. 1972 1952-56 ~ Ny 70/159
*Stewart & Reyaolds 1974 1966-70 I 4 57/76
Douglas & Gear 1976 1946 4 32% 14/44-

Molteno et-al. 1976 1972-73 ' : 69% 59/86

Black et al. 1977 1971-73. o 66% NR

‘*Jones et al. 1979 - 1961-75 . , 73% 99/135
'~ Peacock & Hirata 1981 - 1972-75 62% 102/164
*Hunt, Tooley & Harvin 1982 1965-69 . 60% 21/35 .

, 1970-75 807 41/51

97/104 -

~
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Rateé of Disability.

_ _ _ >J‘ ? A
It is more difficult to generalize about morbidity rates as long

term outcome for very small pre-term infants is less easily detéfmined.
. N .

' Tab1e:} presents a summary of'follow-u§ studies,ofAbabies born from L940.
v
to 1977 The studies are grouped according to birthweights of less than
1000 grams, 1250 grams, 1500 grams, and 2000 grams. Outcome variables
in the table 1nglude I.Q. defect, major centraL nervous systgm»defect,
and total defects.  Table &4 présenté a suﬁmagy of similar data for
infants of decreased gestational age Qprﬁ between 1945 and 1972. As can
- be seen from the'tablés,v:esults of follow-up studies vary. . All seem Lo
'Endicate-an increaséd indé# of intéilectual Aeficit and céntral nervous
system defect, but examinationbof the sFudies révealé tha:'theNactuél
percent of handicap is not obtained in a standard way. From study to
sfpdy, lengthzbfbféllow-ﬁp:ranges coﬁﬁiderably,-méasurement tools and
techhiques-diéfer? definitioné of handicap and areas of disability vafy;
and the popﬁlations of infants are subject go*ghanging classifications.
Some studies emplo&ed complex psychological, ne;rologicgi; and ﬁedicéi
test batteries; while others have based their findings on the resulté of
bgroup intelligence tests. xSome classify birthwelghts into %éo gram
categories, while others group all -infants together. There are also

differences in the selection of patiehts, the social class structure of

the populations served, and the standard of antenatal and obstetric

<
1

care.



Table 3

Summary of Low Birthweight Follow-up Research

19

Author

Birth
Date

N‘ .

I1.Q. - _% CNS
Defeg;z//Defect Defect

% Total

.< 1000 grams -

1940-57

100

41%<90

1980-84

1L

Dann et al. 1964 3 15
Alden et al. 1972 1965-70 20, 40%<90 50
Lubchenco 1972 - 1949-53 13 85
Fitzhardinge et al. 1976 1970-73 18 44
Grassy et al. 1976 1968-72 27 15 - 30

Stewart et al. 1977 1966-74 27 7
Teberg et al. 1977 1964-70 40  28%<90 DQ 25 33
Pape et al. 1978 1974 43 21%<80 9 30
Yu & Hollinsworth 1979 .1977-78 32 3 3
‘Bhat 1978 ' 1974-76 16 25
* Kumar et al. 1980 1974-77 15 13
~ Saigel S et al. 1988 1977-80 110 24
o 1981-84. 122 17

< 1250 grahs
~ Lubchenco 1972 » 1949-53 20 B - 70
Fitzhardinge & Ramsay 1973 1960-66 32 43%<90 3 41
Dweck et al. 1973 1968-70 4  14%<90 14 21
. Fitzhardinge et al. 1975 1970<72 19 ' 26
‘Kumar et al. 1980 o 1974-77 50 L4
Robertson & Etches 1988 1975-79 195 22
.. . . 3 2 3 S

continuég\



Table 3. continued
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"¢ 1500 grams

1952

24%

Harper et al. 1959 54, 1
Drillien 1961 ’ 1948-56 49 90%<100 ' 53
. McDonald 1964 1951-53 240 9
. Drillien 1967 _ 1955-60 50 59%<90 28 56

Parmelee et al. 1970 1960 44 527%<90 23 32
Rawlings et al. 1971 1966-69 68  30%<90 7 13
Lubchenco et al. 1972 1949-53  '133. 437%<90 32 41
Drillien 1972 1966-70 40  13%<80 © 8 21
Wright et al. 1972 1952-56 67  46%<90. 35 55
Stewart & Reynolds 1974 1966-71 ' 95 87%<80 4 10
Francis-Williams & Davies S

1974 ‘ 1965-70 107  25%<85 0 2
Davies & Tizard 1975 1961~64 58 277%<85 12 2
Teberg et al. 1977 1964-70 136 237%<90 DQ 20 33
Black et.al. 1977 1971-73 58 527%<70 7 35
Jones et al. 1979 1961-75 143 . T 6
Peacock & Hirata 1981 1972-75 56 11%<90° 25 . 25
*Yohr & Coll 1985 1975 42 19
Calame et al. 1986 . 1972-76 83 12
Kitchen et al. 1987 .4, 1966-70 171 30

S
5 ¥ < 2000 grams -

McDonal 1962 ] 1951-53 1081 3%<50 8 10
Parmelee et al. 1970 . 1960 120 387%<90 8 19
Douglas & Gear 1976 1946 69 67ZESN

Coumey & Fitzhardlnge 1979 1974-75 71 427<80 21 49
Drillien 1980 1966~70 231 ' 8

.DQ
ESN

hou
;

Educably Sub—Normal

Developmental Quotient '
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Summary of Follow—up»Resenrcﬁ'for Pecre §¥”
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oo

SN R
Gestaci al- Birth-; =

" Age Date

Parmalee et al. 1970 ., _ 26-31" = .1960 G . Ve P E
) '5" . _ . q“‘ . .,"‘ .ﬂ .
$32-37%7 1960 101 %<0 1
‘Lubchenco et al. 1972 28 “01949f53 33

e 2931 T & 1949:53 35
32- 34¢ a L9§9 53123
. .ri :'. - L

Fitzhardinge et al. 1975 13%<95 % :

?

Dargassiés 1977

3 - 9%<70 19
3335 " 1962 67 16
36-37 1962 33 97

'(Data’missing from the table were not reported.in the origiﬁ§; study.)

a2
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‘Although, due to variations in studies and small numbers of

subjects, it is difficult to generalize findings, therelis general

agreement that disability is inversely related to birthﬁeight and
& . S A N

gestatiohal age, and.that prognosis is.ihprovingf 'In summary; few

studies in the 1000 gram group were reported before 1960. It is-

A ~unlike1y that there were many survivors from this very low birthheight_

group before the 1960's. 1In the studles of tﬁa under 1000 gram grouo
after 1960 the percent total defect ranged from 3% to 85%. Studies.
reported after 1970 rarely included the'birthweight category 2000 to
2500 grams, which wouTo seem to iﬁdioate that statistics for this groop
are stabilizing and quite favorable. Degree'of deficit in theQTess thsn

1500 gram group has dropped markedly in births occurring after 1960.

Low 1.Q.'s were reported in approximately 50% of the group born before

- 1960 and 25% of the group born after 1960. Many ‘'studies do not report

‘below average I1.Q. in disability statistics, but infgvery birthweight
group a large proportion of the survivors are withiqg;he average I1.Q.

range. .
1

Learning Disorders in the LBW Group

A significant aumber of low birthweight children within the normal

> . o

1.Q. range have been found to experience learning difficulties that

N ¥

..require special class placement,~spec;al orogramming or repetition of

grades.  Much of the literature refars to populations that would be

termed learning disabled, however, this label is gften not employed.

 Lubchenco and her colleagues;(1963) reported on 133 children of"

birthweights less than 1500 grams, born during 1949 to 1953 in



_SOZ,of-this‘grOUP had difficulties with school work.

>
Coloredd. At ten years of age, 57% had I.Q. scores grearer than 90, but

I 5.

. Foeusidg on the average group, DeHirsh, Jansky, and Langford (1966)

7COm§1eted thorough -assessments on 53 children less than 2500 grams at

birth and_53.who were born at full birthweight (FBW) in 1955 and 1956.

‘They included.ohlyzthose for whom English was the predominant languagev,,’

"in the home, no 'significant sensory deficits were evident, 1.Q. scores

were within one standard deviation of the mean of 100 on the Stanford

Binet, and there was no eQidepce of psychopathology as judged

'clinically. Three sets of tests were administered —-' at the end of

klndergarten, first grade and second grade. The LBW group scored lower

than the FBW group on 36 of 37 subtests at the &1ndergaff€ﬁﬂlevel.

Fifteen subtests produced statlstlcally sionlflcant differences. 0f the

L}

"15 11 were oral language and reading readiness tasks, tasks that -

' required a reIatively high level of Lnteoratlve competence. On all

academic measures in grades one and two the LBW group performed
51gnif1cantly less well than did the FBW group. Because the LBW group

performed more poorly on I.Q. tests,vthe IrQ; range was restricted to 90

to 105 fbr'further analysis of'achfeVemenﬁoscores. The same trend

remained evident with prematurely born children performing lass well
than coantrols on all'but 6ne measure, however, statistlcal significance

was obtalned on only three,-— act1v1ty level, Bender Gestalt, and grade

- two readlng.

Drlliien (1967) also 1nvest1gated the academic performance of LBW

1nfants at that time. She reviewed %%e psychological proflles of 50
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children horn at‘less than 1360 grams in Edinburgh- form l95§.to 1960.
She réport;d I.Q. scores of 1é§s-cﬁgﬁi901in 59% of the groué,:but ﬁoor
pérﬁprmagcé.in school in.68Z and behavior pfoblems in at least 43%. The
5 " more ;Eceéﬁ work‘of Driilien,-Thomson, and Burgoyne (l980)vproducéd
! similar results. They followgd a group of 261 children lesg than 2000
grams at birth;é&brn.ig66’to 1970. At ageas%x years, elght menths, 777%
haa‘I.Q. scorég'aoné 90 on the WISC, bﬁt oﬁly 667% were funcﬁioﬁing lob.
average or better in school. Ten percent of the groﬁp-wete uﬁéducaplgu..
in normal échool andIZQZ were experiencing difficulties reqﬁ?ging ’
special programming. | |
Kitcﬁen;,Rickards,bRyan, M;Dougall, Bill§9n2~Keir, ana Naylor
(1979) . examined 158.long term survivors of Birthweight 1000 to 1500
grams bofﬁ in Méib&&fﬂe betweeh 1966 and l97b.v At age eight years the
‘ avérage fuli scalé I.Q. on thenWIsc=Rﬁb§$ 89. Fifty-four percent of the:
group werg,ihﬁthé 1.Q. range above 90, bJE oﬁly 36% were reading at the
level'éxéected‘for théir gge'on the Neale Anaiysis of Reading Abiyity.
| Noble-Jamieson, Lukeman,.Silverman,land Davies (1982) compared the
psycﬁological test Eesuics df 23 VLBW children with 23 controls matched.'
for sex, age, and socio-econoﬁlcﬁsﬁatus at 9 years of ége. All were |
born at Hammersmith Hospital, London between 1968 and 1975. All were in
reéular school programsvaﬁd without méjof disabilities. A short form of}J
the WISC-R including Similarities, Vocabulary, Arithmetic, Block Design,
and Object Assembly was administered as well as the Schohe#I7Graded Word

Reading List and a Children's Behavior Questionnaire. The pre-term

children scored within the average range, but significantly lower on all
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WISC-R subtests but Similarities. Highly significant group differences

:;were found favdring fuil 6irthweight on the reéding test; but non-

consistent patterns or differenees were found on the behavior scales.
Hunt (1981) followed 72 -children less than 1500 grams at bircth,

born in San Francisco becweeh'l965:ahd‘l9i5.' At four to six years of

age the Stanford Binet Intelligence Scale was administered, as well as a

grodp of tests to assess specific abilities. -- visual-motor integration,
- L ’ : . V_

language, .and academic skills. The subjects were rated as normal,
S o ,
suspect, Qnﬁabnormal, according to results of the specific tests.

Disabilities cccurred across much of the I. Ql range, in 46/ of the

group. In the normal and above I Q. range (84 to 140) disabilities were

found in 28% of the group. At age eight years, 30 of the 72 were

reassessed. As the skill level of the tests became more complex, the

" :number of diéab&;icies increased. Twelve children with disabilities at

BN

o, . .

age four to six years remained in the disabled category. 0t seven with

suspect disabilities, four remained suspect, two were classed as normal,

?and one showed signs of disability. In the group of eleven. normal

ehildren, four remained normal, sf%&were suspect, and one was~disableq.
Log@%tudlnal follow-up studies, such as this, suggest that
unexpected problems may contlnue to occur as late as elght years of

age. Rubin,:Rosenbiatt, and Balow (1973) found that there was a

. . \
considerable increase’ in the.incidence .0of abnormalities in children of

low birthweightetween the first year of life and the age of seven.

O !

They telt that this may reflect the increased range of behaelor which

@

may be tested in older children. Acting upon this possibility, several

3

v
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3_§tudies have either examined the psychplogical‘ﬁest;fésults more closely
. .or tested moré extensively in an attémpt'go'explain'the leafniné
*LdiffiCulties specific to the LBW gr;up. ﬁiener, Rider, Oppel, and
H;rper (l968)}deter¢ined, from their extgnsi?e follow—up of 500 children
of birthweight less thén 256i grams and 492 full birthweight .children ;t
eight to ten years of age,‘that pefceptuai-mdtor'digtufﬁan;es, flaws.in
comprehension and abstract reasoning, perseverative tr'ends, poor growth
in mdtdr deveiopment,,immature speech, and imp;ired 1.Q. significahﬁly
idenfified LBW children. Apparently the effectivéness of the ;
disériminatory power of theSe_measurgs;is in the order listed.
Hunt, Tooley, and Harvin (1982);examined rating;.for language
comprehgnsion as well as‘visual—motbtrlntegration skills-on %ﬁ

420 :
BN, .
unspecified battery of tests. In their population 09/27\§ix-year-old3

VLBW children born in San Francisgo,. or 49 percent had one,

by

disabilities. Twenty-fivenhad languyage comprehension brobl?ms; 20 had

visual-motor integration problems, and 12 were foﬁnd to have both. Of

the childrenAwitﬁ neither problem, 5 had other @ffficulties such as

distractibility ox poor impulSé control. _
. ) ‘ : . . . ] 7

Perceptual-motor abilities have been isolated as -a major deficit
area in other studies. Vohr and Coll (1985) followed 42 VLBW subjects

born:in 1975 in Rhode Island. Results indicated that despite IQ's in

the normal range (greater than 80) at 7 years of agé,in all buﬁ four of

42 children, there was an increased incidence of learning problems and

-

visual motor integration difficulties 'as measured by the Beery
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Developmental Test of Vlsual—Motor Integration and the Block Desi>n
subtest ot the Wechsler Intelligence Scale for Chlldren—Rev1sed
In a ten year follow—up in Ch1cago, erght and his colleagues ‘u
~(l972) examined 65 survivors of blrthweight less than 1500 grams and 65
paired controls. All were born between 1952 and 1956 and were examined
at,agee‘ranging from nine to fourteenjgears. On. the WISC 46% of the
. VLBW chlldren obtained_I.Q. scores of less than 90, while only 8% of the,
controls did so. Retlew of school performance wasabased-upon reports
from parents and teachers.ﬂ In the VL%y[group 19% of thoee with lyQ.;s
.above 90 wére eyperlencing learnlng problems. 'in.controls 10% had such
dlfflcultles. A more detailed analysis-of the WISC results indicated
- .there was.a verf significant superiorlty.of:control over hBﬁ scores tor.
"sthe verbal and,performance scales anal§zed separately with a greaterlﬁ't
' ‘dlfferencelnoted on performance scales. Pooreet‘scores for the LBW.
groupuwere on the Vgcabulary eubtest‘and.on tests lnvolving spatial'
orientation - Objectgﬁgsembly, Block.heeign, Picture.Conpletion, and
Picture Arrangement. . |
Sinilar,results were found by Tauh, Goldstein, and Caputo (1977).
They asseseed 38.children from a one year sample of 137 subjects of
birthyeight 1687 to 2500 grams. Those choeen‘were free from ohysical
\defects. ?wenty-six normal birthweight children were also seen. Mean
agewof assessment was-eight years. WISC-R, data ylelded significantly.
lower mean scores both for Performahce %ng,and for several Performance
subscales for the LBW _group. Block DegfgnﬁwObJect Assembly, and Plcture
b

Completlon produced the greatest dlfferences. Results of the Bender
-« . N : :
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Gestalt test of visual motor integration were similar. Taub and

associafe% concluded that; in ;he cognitivé afea, thé relaiive‘deficits .
of LBW children more definitely involved visually mediated and
partiéularly visual-motor functioning rather than spheres of functioning
which are more characteristically verbal or auditory in character.

Kiéih% Hack, Galiagher, and Eanarbff (1985) eliminaged, from theitA,
Asgudy, children witﬁ known néurolégical abnormality.and below nobﬁéi
_intelligence on the Stanfofd-Binet Ipteliigence Test (1Q<85). '%orty-sik,

qonhaqﬁiéapped.children who were VLBQ infants, born in 1976 in

o .

lgyeiand, were matched by race and séx with 46 full term classmates in
.indergérteﬁ; ,ﬁ,béttéry°of educationél'tgsﬁs,'inciuding,the Slosson
Iqtelligence.Test, the WOodgock JohnsonvPsyého—educational Battery
Presthﬁél Scé&e, and the BeetifDéveLOpmental Tegt of Visual Motor
Inﬁégfation, was administgréd to all children at_%gébs‘years,
Iptelligénce did not differ significéﬁtly bétwegnlgréups; however,
_significé&t differences Qere found on thé Spgtial'Relatipné subtgs;uof

. e . .
A;hg_wobdcock qoﬁn§on Battery and on the Beery’Teét of Visual Motor.
Idtegriffaﬁ—:*boté measures of,x}sual-motor and visual-perceptual
function. On subtests that measured auditory skills no significantf
differences:were fouﬁd between groups.‘ It was suggestgd that the
greater Quinerabilityiéf the visual system may be explained by .the fact
fhat the maximal phase of 6atqrati§n of the»visﬁal cortex oécufs during-
jf_the third trimesﬁef whereas the auditory syégem’matures earlier.

In Lausanne, Switzerland, somewhat different findings were,repofted

(Calame, Fawer, Claeys, Arrazola, Ducret & Jaunin, 1986). AFdLlowfﬁp‘of
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73 nondisabled VLBW children, born during the period from 1972-1976, at

approximately 7 1/2 years of age, revealed that language disorders were
the most frequent ansormalities found, consisting mainly of various
expressive language disordersa School failure was found in 50% ofqther‘

16 VLBW subjects with'language disorders. 1Ins contrast, only 1 child of

the 7 with visual-motor or fine and gross motor disorders had -school

difficulties-

In Montreal, examination of 32 AGA children over five years of age
who’bere born during 1960 to 1966 with birthweights under 1251 grams,
revealed similar findings (Fitzhardinge &_Ramsay, 1973). . Seventy-two
perCent had I.Q. scores over 90 on the WPPSi or WISC, but onLXKS7Z
reported satisfactory progress in school. Wide'discrepancies between
Verbal and Pgrformance scores were a common ogcurrence with 63% of the
Wechsler tests, anow1ng a greater than 10 point~ difference.’ In 717 of
the cases, the Verbal score was lower than the Performance, however, 28%
of the group with no' al I.Q. scores Had evidence of perceptual motor
difficulties. measured by the Bender Gestalt and the geometric design
subtests of the Wechsler and/or signs of minimal ‘brain dysfunctlon

determined from soft neurological signs. ~i

Auditory—language or verbal difficulties had also" been described by

. Wiener (Wiener et al., 1969) Among his large population of nearly 500

LBW subjects, one of thermaJor problems described as 'behavioral' was

/

reduced ability to comprehend instructions. Wright and associates

(1972) were more emphatic about'languagéﬁrelated problems in their

population. They found that the most outstanding difference between
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VLBW and control subjeéts'at ééhool age was the\ﬁelative inabiligy of

the premature group to express Eheqselves well. Nearly one-third of
them fai%ed to develop speech,"ré;ained infantile speec;;patterns, or
had difficulty with verbal organization.
Behavior Problems in the LBW Group .
Various formslof maladaptive behayior have been 'investigated in
.foiiéw-ﬁp of LBW iqﬁants. -Lack’ of concentr;tion, particularly as ~
related to hyperactivity, cpnfusion, and disorganizéd behavior wag the
ﬁost frequenﬁ.of béhavipp disorders noted by Pasamanick, Rogers, and
Lilienfeld'(l9§6). lﬁgggajor disorders desgribed by teachers in
Drillien;5’19§9 VLBW Saméie also iﬁciﬁ&e&ﬁlack«of concentration (43%),
. A
~as well as in;ecurity (30%) \’d immaturity (20%). Less frequentlj
féported problems were nervousness, shyness, passiveness, énd
aggres;i#éﬂess. Only ZZZ_Qf the sample were counsidered to be free of

Behavfdr problems at school dge.ﬂ In her 1967 stddy, 39% of the subjests

had prohé?ms of concentration while 437 were considered to he immature.

.InsegUﬁity, shyness, and aggressiveness con:inued to be present, but in

lesser degrees.  Drillien further iﬁVestigaﬁed'behévio: problems in

'
N .

e Bristol School
: o : s Y
Ad justment Guide, -and included, children.up to«2000 grams at birth.
. oo "

1980, SdtiétﬁﬁhLSjtime employed a teacher-checklisq

Results of this study indiéated-thét_ZSZ‘af ;ﬁe'group in regular school

continued to demonstrate unsettled or maladjusted behavior.

! ¥

Other studies have found similat patterﬁs of behavior. Knobloch
‘and/?asaménick (1960) and Robinson and Robinson (1965) feported that
d . . ' . .

children who had been’ LBW infants tended to be aggresSivé, impﬁléive;.

»
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“distractible, hyperactive, inattentive, irritable, and'disorganiaed,

v J—

even in the absence of any distinct neurological or_intellectual

o ~

?

deficit.
.Wiener's'population of nearly 500 LBW children”were found to be

significantly more impulsive thanjfull birthweight controls, as in,

previously reported work, but he aizn isolated perseverative trends and

overly concrete thinking as characteristig of the LBW group (Wiener et

e R R
al., 1968). Othér behavidral characteristics which occurred with

significantly greater frequency amonyg the.LBW group were reported in

Wright's study (1972) including sleep disorders, destructiveness, and
difficulty in relating to other children before entering school.

Black, Brown, and Thomas (1977) Eound the problems most cdmmonly

” o

encountered by parents and/or testers were overdependency and shyness.
From rnformal dlséﬂssron w1th the parents it appeared that these
difficulties resulted from the parents unwittingly reinforcing
inappropriate behaViorsL"It seemed that parents had too often given in
to the demanding behauiorvof the children prnbably‘because of an early
tendency towards overprotection. i ' /

Bjerre and Hansen (1976) found an overprotectlve attltude in
51gn1f1cantly greater numbers of parents of the LBW group. These
children lacked confidence and were defiant toward their parents.

The behaviors described in these studies seem to fall into two
categories. One’group includes those behaviors commonly descrlbed in

the cluster of characteristics defined by ‘the term hyperact1v1ty in the

literature on learning disabilities —— overactivity, distractibility,

o
<



short attention span, impulsivity, so;ial immaturity, and poor social
judgementf(Farnham & Diggory, 1978; Richey & McKinney, 1978; Ross &

Ross, 1976;:@11man, Egaﬁ, Fieder; Jerenec, Pliske, Thompson, & Doherty;

£y

.19813 Wender & Weunder, 1978)ﬂ Lubchenco (1976), in recognition sf this
. ;faCt, ;hggested that/ hyperactive behaviors were typical of the LBY

population when the state appears in conjunctidh with soft neurological

SiggsAand perceptual-motor problems to form a cluster of abnormdlities
" 23

o Lo ' -
commof¥ito minf@al cerebral dysfunction.
&1 :

coet Y
el

The second category of behavior disorders seem to be more closely
related to maternal handling. Improper family management, commdén among

LBW families, w&s‘describedJBV‘Drillien (1964) as overanxious and rigid,
indulgent and pé¥mi§sive,’qr variable and involving lack of control.

The moS&t common'problem'é&oﬁg_mo;hers in the highest social classes waé ;,

overanxiety and was eépétﬁally'fréquent when infants’ birthweights,wereﬁ'f;”

lessvthan~2040 grams. ‘i; the poorér‘working class homeé) adveréefv.mﬁA:fﬁ
handling took the Eormvof pﬂjgical neglect or permissivevog variable
atticudeé.
Influence Qf Socio—economic Status on Long-terﬁ‘Prognosis

The seQerity Qf'disorde;s in LBW children depends not qnly upon the
extent of initial brain damage, but also upén the child’s inherent
po;entialities and the.effeCCS ofiégbsequenc life experiences, howgver,
the dydamics of;the intéraction of initial deficit, genetic @otential,
env}ronmengal‘éffééés,.and intellectual and academic outcome are not
Qell understood.: While early mother-infant‘interag;ion‘éannot change

organic brain damége,fthe adaptation of the child to his enviroument and
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handicap may be greatly influenced by his rela;ionsﬁip to his mother and

social situation. Improved functioning may Bccur naturally to some
‘ degree in a supportive, stimulating enVironment, whereas an increased
ri§klfor handicap may occur with LBW infants reared ia poverty, a
cbpdition that is already.at high risk for int&dllectual problems
(Samaroff & Chandlef, 19755. ‘An édded complication is th@ fact that an
increased rate of LBW children may be found in the lowes; éocio-economic
fclas;es_(Birch g Gdssow;fl970). The actuaiubirthweight and the future
oucéome may bqth be ianfluenced by factbrs-presenc in'early pregnancy.
Two large longitudinal studies focussed 6n the relationéﬁip between
prenatal and perinatal variables, general cultural and economic
conditions of rearing, and later outcoaes fér children == Werner's Kauai
study (Werner, Bierman, & French; 1971; Werner, Simonian, Bierman, &
Frehéh, 1967; Werne; & Smith, 1977) involving the entire cohort of 698
infants born 6n thevisland of Kauai, Hawaii in 1955, and the National
Collaborative St;dy?:ﬁhich involved the collection.pfvdetailed prenatal
and birth record info&matidﬁ,gn over 52,000 birtbs‘froﬁ 1959 to 1965 in
12 university affiliated h;ép&tals across the Unitea States (Broman,
Nichols, & Kennedy, 1975). Early results from these studies pointed to
. two basic conclusioﬁé anut the relationship between perinatal status
.and later childhood outcome. - Firgtly, ;erinatal status vafiaﬁies such
as low birthweight or anoxia had aemthtfable relat;onships with later
poor cognitive o:vmotor development. Sécondly,'the effect of perinatal

status variables appeared to be mediated by the quality of the

environment in which the childvWas reared. Data froa both the-Kauai
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study (Werner,‘Simonian,’Bierman; & Frénch, 1967) and the CollaSorétive
study‘(Willerﬁan, Broman, & Figdler, 1970) indicated that infants who
had %xpgriénced high léQels of perinétal compliéations $howed poor
coéniﬁiveifﬁnctioning later primafily:&f'they were aléo reared in
poverty level environments.

These conclusions have been reiterated in research specific to the
‘LBW populaﬁion.v Investigating the sééial class structure of their LBW
child¥ren, Eaves, Nuttall, Klondff, and Dunn (1270) found that 757% were
in the lower two classes when rated!one to five. However,
socio—economic status di& not aloﬁe account for the observed Qifferences
in the performance of children of LBW compared with those of FBW.
Significant difﬁerences were found within the sp;ial classes with FBW
childrenvscbring significantly better on bsycﬁological measures than LBW
childrenlih the same social class, however, when measures were'
calculated for each social class the children in the higher social
classes scored consistently better. Differences were greatef'in'the
IOWesé social classes than in ;he highest éuggestiné that the éffect of
social class may cqmpound the.difficdity which children of LBW
expérience. ~

Drillien, Thomson and Bu;goyne (1980) found the socialiélass
distribytion of their population to differ from that of Eaves, Nuttall,
Klonoff, and Dunn (1970). They divided their population into fqur
qlasées; 1) middle class,2) superior working class with;CHIEdjfearing
aﬁd aspifatioﬁs simila; toThiddleL¢1ass 3) avérage working éiass 4) poor

working ~lass with standards of éare_and management well below
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acceptabie levels. Ofv26l childrén, 477% of thqéé fiss than 1500 grams
at blrth were reared in class 1 and 2 homes. Thdse of birthweight 1500
to 2000 grams did not differ significantly in social class
distribution. 1In both LBW and control groups, tests of intelliéence and
educational achievement showed a marked decllne in scoreﬁhnd gradlng ~_
be;ween the best homes and the ;orst. ‘In ;he control group, differenées
by social grade were not ;ta;ist?cally significant for .perceptual |
skills, speech, or behaViof;‘however,.social Llass 4 in controls had
small numbers which ‘may have masked disturbed behavior in control
children. 1In the LBW group, social class did not:significantly affect
motor ability or speech. 1In all other areas of functioning tested, the
differgncgs in performénce between ¢hildren reared in social class 1 3pd
2 and in social class 4, homes were highly significant statistically.

LBW children scored consistently poorer than confrol children of like
social class, Sut, contrary to other studies, thevdisadvantagé of LBW as
compared witﬁ control;,was more obvious in chiidren from middle class
homes than“ié was in childréﬁ'ffom poor workigg class homes, where
presumably;<ﬁhe researchers explained, the effect of low birthweight
itself wds diluted by the effect of enviroamental disadvantages common
to both LBW and control children.. It is &ls; possible that,adversel
perinataI fé;ﬁprs, including LBW were more common in contr;i éhiidren‘
from-poor working class-homes as%infbrmationAabout perinatal status was
éét available for the controls. : . o

Other studies have implicated socio—economic factors as

determinants of outcome through correlatioas. Kitchen, Ryan, Rickards,
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MéDd;gall, Biilson, Keir,_éﬁd,NayIdr (i§80) found a strong corré@ation
_begween unsatiéfactory outcome, defined as low IQ, reading retardationm,
aﬁd neurological or senséry impairment, and socio-eéonqmic status as
measured by the seven point Congalton Scale in theif population of 169
VLBW children. Klein, Hack, Gallagher, and Fanaroff (19855 included
maternal education ;ith social class. as stromng correlates\with.ﬁ%ﬁpfprd
Binet Intelligence,vslosson Intelligence and Beery Visuél—MoEor
Inteération scores in a gr&up ofjnon—handicapped VLBW children.

Wiener, Rider, Opel and Harper (1968) did not find interactions
between birthweight and socio—economic.statusL In their study, effects
of birthweight on.psychologiéal measures were&similar in each social
class group and each race. 1In all cases decreased birthweight was
associatea with impairment_inréﬂvariety of'skiil areas. Details of the
aﬁalysis of data'concerning social class were not reported in the paper.

Siegel (1982) stressed that developmental outcome could ﬁot bg
,determined by considering either factor, the biologiéal or the social,
?hﬂisolation; In developing a risk index predictive of -intellectual
functioﬁing she considered reproductive,‘perinatal,-and demographic
variables.ﬂ‘ﬁer work with 42 VLBW children and 44 full-term,
demographically si;ilar children §uggested*thaf perinatal and
reprodgctive faétors weré signifjcant predictors of perceptual skills
and development; and;eﬁQiidnmental factors were most important in
predicting general cognitive and verbél-spéres, but that rcproduqtive

factors were also predictive in this area.
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Problems Rglatéd to Gender of the Child *

| In addition to the relationship of outhme to birthweight and
social class, it has also been shown that mental developmeat and early
educational achievement are toarelated with the gender of the child in

different studies,

A
!

In Drillien’a early work (1967)vihere.was a preponderance 6f
females (64%) in che.survey sampla, whiéh‘appeared to be dueaentirel; to
the inareased chance of survival of female infants compared to maleslof
'similar'birthweight. In addiﬁion, females were Less often handicapggd
Eﬁan males. Incidence of disabiliﬁy was;SdZ and 637% respectively. When
coﬁplications of pregnancy were present, the percent of handicap
increased, but“atra markedly g%eater rate foF males at 85.77% compared
with 47.1%Z for females. : ;

Of 240 LBW children followed in the 1980 study (Drillien, Thomas,
& Burgayne, 1980) similar results w;re evident. Fifty-eight percent of

those attending regular school were female; transient neurological

abnormality, possibly prognostic of later léarning disabilities,” was

> ©

'detected,more often in boys (51%) tﬁi#’fn girls (38%); and amoag

_ neurologically normal LBW chiidren, male sexyappgared to confer a

cwdefinite disadvantage with the boys (but not the girls) significantly

inferiar to control boys_oﬁ mostrtests.of achievement at age 6 1/2

years. 5egree oﬁ'general ihbairment was aignificantly greater ia
neurologically normal LBW boys (61%) compared wiph:éirls (35%).

| o DeHirsh, Jansky, and Langford (1966), limiting their study to LBW ‘

.children free of sensory deficits and psychopathology, and within tﬁé};a-:f
.. . S R




. . . . ‘38

\

normal I.Q. range, also found that the girls performed better than the
boys. This was most evident on measures of school achievement --

reading, writing, and arithmetic. at the end of grades one and two.

N

Likewise, Eaves, thcall, Klonoff, and Dunn (1970) found significant
‘differences favoring girls oh all meésures, including the Stanford Binet
Intelligence Scale, the Vineléad Social ‘Maturity Scale, and a Block Sort

task, at age 2 1/2 to four years in@Ehe LBW group. °

s —
Slight differences in average I1.Q. were found by Fitzhardinge and

i

Ramsay (1973) 1in a groub ot VLBW children who were approbriate tor

gestational age. Average I1.Q. fér boys was 88, aver:ée for girls 92,

however , in,review;ng school performance only 47% of the boys compared

with 75% of the gﬁ}is‘%ttained satisfactorylperformanceb1h school.

Those found to bé‘faiiing in regulér class or réquiringbspecial class

placemént indldd;d/40% of.the béys and the remaining ZSZ.of the girls.
e o .

Thirteen pefggnc'of the boys were in institutional placement, while none
‘.éf'.\ ) N
of the girls were so placed.
. Rupin, Rosenblatt, and Balow (1973) on the other hand, found no

stagiécically significant differences between the sexes in a LBW

population on measures of intelligence '(Stanford-Binet at four years and

WISC at seven Years), language (ITPA at five years),.school readiness
(Metropé&iﬁan Rea&inesg Tesf]at five years), or achievement (Wide Range
Achievement- Test at seven years), however, Lﬁw boys accounted for a
higher proportion of schsol idgntified‘educatlonél problems than did-the
girlé of similar birthweight. Proportion of“repéacers, special class

placements, and recipients of special services in the LBW groups were
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all greater than the roportion of control subjects in these areasi ﬁne
differences between groups were largeyzjattributa;le to the high -
proportion ot LBW males who had received special services; were in
special clasees,_or.had_repeated grades. There were no signifieant
differences for females. o | | S o f

‘Hunt (1981) assessed intelligence, visual-motor ékills, language
ability, and academic achievement in the VLBQ group. Again,signifieant
sex differences were not found in the ineidence of handicaps. In the
hale.population, 50% experienced disabilities described by the measures
of specific_skille. ‘Forty-two percent of the females had ibilities,
however, outcome for éinls was more favorable in terms of severity —-
80% of those in the retardedirange of intellectual functioning were

male, while in the entirely normal group ‘67% were female.

Results of these studies suggest that LBW males counstitute a

" particularly high riék population in terms of eventual impairment of

school functioning. It may be that there exists a greater vulnerablllty

on the part of the male organism to the stresses attendant upon

premature birth. -

Systematic rétroépective studies of birth trauma have lead to a

, ’ . .
focus on abnormalities in the birth process as a major factor in

learning disorders.
Approximately 9% to 12% of all surviving new born infants manifest
evidence of 1ntracranial hemorrhage at b1rth (Colettl, 1979)- When all

other sources of potentlally significant forms of braln insult are

o
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included, it is not unréasonable to estimapé that by :he siﬁth year of
life, when formal learning begins, about 15%; or one in'every six or
seven childrén,'have a‘history of potentiéll& Sigpifiéant néurological
abnorﬁality that may.be reflected at some iéter time inivafying degrees.
. \‘ : Tﬁe relevanéé of'midimal,brain damage or neurological imbairmgnt is
givep strong support by the findings of Pasaﬁanick.and his co-workers
(Kawi &Q}asamanick, 1958, 1959; Xnoblock & Pasamanick, 1966; Pasamanick
& Lilienfeld, 1955) who have demonstrated a high incidence of prenatal
and peri-natal complications in the histories of children with learning
disorders. The incidence of birth difficulties resulting in possible
neurological impairment has dlso been observed byFStrauss and Lehtinen
(1947), Strauss and Kephart (1955) and Stott (1962, 1964). Black,w
. (}973) and Davie, Butler, and Goldstein (1972).specifically‘rélated .5
| birth difficulties to backwardness in learning to read.
'I; é series of comprehénsive retrospective studies, Pasamanick and
Knoblock (1961) expanded Ehe range of deviant developmental Qutcomes
i © thought to resultnféqm minor central nervous system Aysfunctibn caused
by damage to the fetus or newborn child. Their results led them to -

7l

L ' PFopose a continuum of reproductivé casualty, referring to a range of
B \LA )._ " ) "

B 1 . . -J. PR
“hr, perceptual, intellectual, learning, and behavioral disabilities.
7
~ff. “§%?£§§ disorders were significantly associated with greater numbers of
£y
&

:Ml,
d%é%llcatlons of pregnancy and prematurity. These included cerebral

‘@ .
palsy, epilepsy,'mental deficiency, behavior disorders, and reading

LY

disabilities.
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Lyle (1970)-+examined the rélationship between prenatal, perinatal,
.and speech varigples; and perceptual-motor and verbal factors invé group
of retarded readers of normal intelligence aged between six and twelve

>

4ye§ps. He;found that the incidence of neurological impairment related
to perinatal factors was .elated to both perceptual motor and verbal |
difficulties in the retarded readers, but that birthwéight correlated
only with the perceptual motor factor-reléted to reading ability. |
Naidoo (1972) founé no diffefence in thebincidence of'perinatal
conditions or abnormal histories between her dyslexic and controi

groups, but neonatal problems occurred more frequently among the

dyslexic boys. Although mean birthweight did not differentiate the
o

* 4 N .a_;r

groups, all six boys'in her sample, who were premature by birthwéight,

" were dyslexic. In the study of backward readers by Bell and Aftanaé
(1972), mean birthweight tended to be lower in the backward readers than
controls, but the differences were not significant. - In Rutter, Tizard,
and‘Whitmére's 1970 study of the‘Iéle af Wight éﬁildren, low birthweighr
o;curred almost twice as ffequently in the retaéded réaders (12%) as in
the control gréup (7%), althoughfthis difference fell just short of
statistical significance. '

’ St;ti;;iéally §ignificant1findings were obtainea in Hoffman's étudy

(1971).. He compared the case histories of 106* children with learning

problems with khé case histories of 200 children who Qemonstrated

satisfactory school perfo;&dncef The a;: of students ig _.hoth groups

ranged from seven to nineteen vears.

vpredbminantly middle income - iilies.
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were known to be mentally ill or genetically defective. The major
prenatal factor differentiating the two,groups was difficult delivery,

occurring in 25% of the failing students and in‘onlyzi.SZ of the able

students. Cyanosis, prolonged labour, blood incompatibility, and.

y

prematurity were the other prenmatal factors showing a significantly

v

positive rélationship wich‘learning difficultiéé. Among failing
students, 55% had histories of one or ﬁore abnofmality, whiie ﬁﬁis u
occurred’inkonly 4.5% of passing students. THe ratio of boys te girls

. in the gféup of students with learning prdblemS'Was fiwe to one; in the
group of succéssful studeﬁts it was four to five.

Coletti (i979) investigaied a group of 50 children ;eferred to a
centre for learning disabilitieé.' Ages‘ranged‘fro; seven to twelve
years. Seventy-six percent were males, 247 femaléé. _ The students
represented an economic cross section. Meag'FQll‘Stale WISC 1.Q. was

SR
100. Birthweight and othg{‘pregnancy énd'bﬁfth é;mplications were
»
recorded and their frequéncies in the’learning disabled group were
compared with frequenc?es from the Collaborative Prenatal Study.
xResults. indicated that children in the leérging disabled group teaded to
have more problems at birth than the norm. NaEionalI}; 85% of the

population of newborns were 'well and healthy' whereas only 347 of the

children in the, experimental 3zroup were so termed. Various factors

. . RIS ¥, .
associated with pregnancy and delivery complicaticns occurred in

significantly greater degree among the learning disabled group, but low
. L A .

birthweight alone was not significant. ) . »y

‘)} ] . {?‘j)l a . "), ’

£
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Results of Baléfs study (1981) were contji;; to this. The only_
significant difference between his good readers and backward,readers was

incidence'of‘low birthweight. This comparison was made between 85

#:backward readers, all boys, of average %r above average intelligence and

a control group of 82 boys selected from the same classes as the

-

backward readers to equate for curricula and teachlng method. All were

approxlmately 10 years of age.. Details of prenatal perinatal,

‘neonatal and postnatal factors were obtalned through questionnaires.

s Perceptual, motor, and language abilities were assessed and the supjects

J'Awere suodivided according to, the sevérity of their problems. Among the
. - 'Y

;'vr

'group with a severe degree of dlsablllty, 26.9% were LBW. Those with a

moderate degree of impairment lncluded 9.5% of LBW. 1In the mild/nil

impaiqment group, 4.2% were LBW, while the control group included only

1.2% of LBW.
ﬁte?school Identificationr of Learning Disabilities

The early identification'of children with learning disabilities is

v
o b} .
e -a

‘a rec¢jmrring theme in psychological and educational research. Early

L ]
detectlon is a maJor challenge, but chief among the benefits is prompt
: 11&.

remediation and avoidante “of needless failure ahd the concomitant

'psYchologicallyrmalaﬂaﬁtive behaviors that compound an already complex

_learnlng 51tuat10n¢éBukten1ca, 1971; Trehub, 1977). 1Identification of

el .
the learning dlsdbled group is, however, a difficul- tzask. A
/ S

uni- dlmensionéi, 51ngle ~factor trait model of learnlng disabilities does

»

T -
not ex:.st.‘J Bhére are general commohalities, but use of an encompassing
ik : . )
labelzﬁor the”group does not mask the presence of extreme heterogeneity
B \ .
. .‘lf} v -

.
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§ ‘ )
manifested in the kind and degree of severity of' edaacational handlcaps ' §
8
exhibited by the group (Epsteln Hallahan & Kauffman, 1975) T

N [

Learning disabled (LD) childred?can Qe described by one or morg. oE

. Vg E
numerous cﬁhracteristics. Some children,preSent perceptugl handlcaps,

vthers have language difficulties, while others display hyperectivity N
” 4nd problems of atténtion to relevant stimuli. Multiple etiologies or

. R . g [N

unknown causative factors may be pfeSent. Some learning problems seem
> .

Y

fko be genetically‘deterqﬁﬂgd, while others may be the;result of an early

P . ‘ . P

: . - , o .
insult to the fetus br neonate (Mercer & Trifiletti, '1977). . G L :
o ) . o : b &
The scope of the term 'learning disabilities’ becomes obvious when y
. r . L. . . N R

cohsidepingﬂthe—number\of»characteristics‘described as 'typical' of the

‘LD syndrome or group of* dlsordersr All deflnltlons descrlbe a very

.heterogeneous graup.' Eleéments (1966) defined the learnlng dLsabled as:
“...children of neaq average avepage, or %bove average general i =

" 7

'intelligence with certain learning or behavioral disabilities

g
ranging from mild to 'severe,“which are associated with .deviation of .
function of the.ceﬂtral.nervous,system.' These deviations may ’ \
manifest themselves by vardious combinations of impairment in
p . ,

perception, conceptualizations, language, memory, and control of

attention, impulse, or notdr function.” (p. 9-10)
v .

» . : » .
The U.S. congress has defined children with specific learning
disabilities as: ' , i .

"...those children who have a disorder in one or more of thé basid -

. psychological proeesses involved in understanding orein.using‘

language, spoken or written, which disorder,may'manifest~itself‘in,

P 4

\ <
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imperfe;t aﬁility td listen,. think, speak, read, write, spéll, or

. do'méthemaFical calculations. Such disorders iﬁclgde such
conditions as perceptual handicaps, brain injuries, minimal brain
dysfunctiop, dyslexia and'developmeﬁt'aphasiaﬂ Such term does not
inqlude child;en who h;ve learﬁing problems which are primarily the
result of visual, hearing, or motor handicaps, or mental
refardation, or emotional disturbance,\or enviroamental, cultural,
or economic disadvantége (Office of Education, 1976)." (p. 38-39)

The Alberta Government conceptualization of learning disabilities
follows: |

""The term learning disabilities refers to anyone of a heterogeneous
group of chronic disorders that may have, as its basis, either an
identified or an inferred central nervous system dysfunction, yhose
disorders may be manifested by difficulf} in one or more processes
such attention and conéentrationbAperception, co-ordination and

-planning} This results in a demonstrable weaknéss in language
a}ts,_math and/or social competence. - Learning disabilities may
affect anyone, however, if a student is underachieving relative to
his learﬁing potential and hés no sensory impairment, no moto;
impairment, adequate learning opportunities and an adeqhaté
learning environment, then learning disabilitdes are considered the
primary disabling condition™ (Alberta Education 1986, p. 1-5).

In light of this dive;sity of conditions and chafacterisbfbglthe

task of identifying those who are at risk for developing learning

t
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i‘disabilities is one requiring a bréad Base of knowledgé about the
children and a flexible outlook to diagnosis.
Ideally, pre-school screening procedures should be two-fold.
UF{F@?ly: ;he essessment must be sensitive to the group at r;sk fof
dév;;gbiné learning préblems without misclassifying those who are normaLﬁy
1earners."éaﬁ§iderable difficulty arises from the fact that specific
learning disability is primarily an academic handicap and as such is
regarded as a @i}dly handicapping éondicionv(Mercer, Algozzine, &
. Trifilgtti, 1979).‘ Mild handicaps are more difficult to detect early
than are éevere handicaps. Within the pOpulation thé extreme ability
groups, can .be detected accurately; it is the range of milder
disabilities (including the LD group) that are usually misclassified
(Keogh, 1977; Satz & Fz.'iel,. 1974, 1978). |
The second concern of screening is the.actual information
provided. ' The assessment strategy should describé»the cﬁild's learning
characteristics, his unique strengths and weaknesses, his'functional
profile. This is necessary to determine appropriatg instructional

methodsg, If individualized programming cannot be operationalized from

o
G

the igié§§gtion there is no uséful purpose served in identifying the
high risk group (Braggio, Braggio, Varner, Smathers, & Lanier 1980;
Keogh & Becker, 1973; Mardell & Goldenberg, 1975).

Since school learning is no; a uni-factorial skill and learning
disabled children are not a homogeneous group, investigations‘of

psychological factors in learning disabilities, aiming to identify the

futidamen:al cognitive'disabilities that are responsible for failure to
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learn, must tap a. ﬁull rangéﬁgf‘learning processes. It 1is not
surprising, therefore, tq find that multiple instrument batteries or, at
.a'z-
least multi- faceted measures, are being employed Qﬁ@donly in screening-

procedures. The range of ébilﬂties assessed 1is broad with some U

L ZE

*components, possibly Ehedbest§$ﬁhdictors, appeating regularly in various

g |
batteries. Table 5 presents a summary of variables used in recent

stndies of assessment practices for identification of learning disabled
children in the preschool period. Three general-fsttors —— physical
health, socio-economic status, and intelligencé; and four more specific
factors — impslse control, linguistic processes, visual processes, and
memory;,emerge.from informai snalysis of the items emplo&ed repeatedly
in these studies.

By pature of the defihition of learning disabilities, physical

health @ general inteil%gence, and socio-economjc status are excluded as

primary causal factors, but are often included in a learning skills

assessment as their influence upon school performance has been
established. Research relating the four specific processes to learning
disabilities has produced inconsistent results.

Attention Deficit Behavior.

Specific kinds of task oriented, social and affective behavior are
associated with good academic performance. The general portrait of a

competent child is one of an attentive, independent, task oriented,

socially appropriate child (Richey & McKinney, 1978). The cluster'of~

behaviors characterizing attention deficit behavior —-- distractibility,

inattentiveness, impulsivity;sand overactivity (Farnham & Diggory, 1973;
c .
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Table 5

Summary of Psycho*educational Subtest Items
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Learning Characcteristic
visual perception X X X Xx|x{xix|x x{x]x|x|x
auditory perception X ’ x|x|x
visual attention span x[{x{x X X|x ’
auditory attention span [X{X X X|X
aud.-vis. integration X
perc.-motor integration |X b4 x|{xix|x|xjx]x]|x X
L-R discrimination X X
handedness X X
directionality X
fine motor ability X|xpx|x X X|X[X|xX|X X
gross motor ability x| = x| jx|x|x
body image ’ X X X X|x
general health X X
sensory ability X X
‘auditory comprehension x[x|x|x b4 X x|{xlx
speech X xixt Ixt [xix|x|xixlx X
language X X|Ix|x X x|x|x|xix|x|x
intelligence x|x
conceptual skills x|x|x x|xlx x|x
pre—academic readiness X XX X|x X
memory X X X X x|x
work habits Xx|x X x| Ix X
impulse control x|x x Ox x| Ix|x
emotional-social x|x X X x|x X
socio—~economic status
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_~learning proggss

dlstractlng_to both learnlng disabled and normal children, but normal -

Ross & Ross,v1976; Ullman, Egan, Fieder, Jurenec, Pliske, Thompson, &

Doherty, 1981; Wender & Wender,. 1978) would, therefore, predisSdse a

student ro learming difficulties, evén in the preéénce of intact

Dract'erﬁtic.of distra&bilit:y, not hyperkinesis, that

d‘i?eon‘isl'on differe%ing ‘the
":\ qu " . . y
8,

hns & Smith, 1977

nature. Browning (1967) and Douglas (1972) found distal. dlstractors,

such as novel bright lighi colored objects, and ,Lloud noises, s
g 359 .

chlldren were able to adJust more quckly to the dlstractors ‘and were
able to screen out subtler and more proximal distractors. '

Kedghland Donlon (15723 compared groups they described as field
dependents, those infiuencad by the perceptual gield around them, and
field independents, those not influenced by the context of the stimulus
field.- ln their investigation; the learning disabled boys were found to
be highly field dependent, regardless of the nature of the distractors..

Tarver and Hallahan (1974) reviewed‘scudies reduiring subjects to
perform in'the presence of proximal agE:Qistal distractors: There was

<] ) ]
general agreement that, as a group, the learning disabled children

" attend less well in the face of distracting idformation,:particulatly

that near the material to be focussed upon. Low achievers also recalled
more irrelevant stimuli, such as doodles on the page, colors, or

extraneous background, than did high achievers.
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- o o
Lasky and Topin (1973) investigated auditory distractors; Their

subjects were required to respond to questions about a worksheesggco‘. .
. . . . .

make a wficten response to audi;ory’question§,vand to‘méke a‘writtm:
responﬁe‘to written'q;escions in the preseﬁce of three varying auditory
circumstaﬁces. There was eitheg no distraétion, white noiée, or
back%rouﬁq nggse of children re;ding prose and number facts. On all @&
- three responsé %asks,leagning disabled first graders did not differ
ifroﬁ normal peeré in.quiet or white noise conditionf, but the
performance oﬁ éhe learning disabled'group was advérsely affected in the
linguistic distractor condition, whereas the performance of the normal
group was not.

Impulsivity is another characteristic often associated with podr
"academic achievement (Epstein, Hallhan, & Kauffpan, 1975; Kaga, 1965;
Mess;r, i970). {Aﬁgptding to Kagan (1965, 1966), the iﬁpulsivérchild
ﬁlaces a greater value on quick success than on avoided failure. 1In
contrast, the reflective child déménstrates,higher standards for:
mastering intellectual éasks and attempts to solve problems in a
deliberate and correct way. Kagan énd his colleagues (Kagan, Rosman,

Day, Alberta, & PhHillips, 1964) have also indicated that childrea who
tend to respond impulsively are mofe apt to make unnecessary mistake§~on

§ .
\ "school related tasks than children who are more reflective in their

3

problem solving étrategies.
Nagle and Thwaite (1979) compared 100 learning disabled children t
100 normal achievers on Kagan's Matching‘Familiar Figures test of

impulsivity. By dividing the subjects into .four groups, impulsive,

~
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fagt-accurate, slow-idaccurate, and reflective they found no significant'
dlfference between the learning disabled and the normal population on
cognitive btylé ‘but did find significant dlfferences on error rate.

The way in which information nas processed differentiated the learnlng
disabled’ group from the achleving ‘group more effectively than the speet
of processing. Studies of behavtet modification of lmpulsivity found
that latency tTme.cquld be increased, but that accuracy did. not improve

without instruction in learning strategy%(McKinney, 1978).

Overactivity, the characferistic most commonly associated- with

hyperactivity interferes wit arning ig two ways — it affects the

amount of time spent attending to academic tasks and it elicits negative
reactions fron s>cializing agents (Ross &Ross, 1976). Stevens and Long
(1973)'showed video-tapes of a boy behaving in an overactive; average,
and underactive fashion, to parents of elementary school_children. At
intervals 3§reen1ng was stopped and the parents indicated their
reactlons to the child. Of the four choices, two ppsltlve affective
reactions, one negative affective reaction, and one'disciplinary
reactinn, overactivity elicited 51gn1f1cantly more d%sc1pllnary
responses, deviations from the norm in either direction elicited more
‘negative affect responses than did average activity,‘and positive
qualities did not cancel out effects of overactivity.’

bveractivity and non-compliance w?th demands for inhibition are
sufficiently troublesqmevto parents that many seek psychiatrie
assistance. Wender and Wender (1978) have suggested that hyperactivity

is the single most common behavior disorder seen by child psychiatrists
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and is_dhe of the most common referrals to cli@ﬁéé for ‘behavior

52

.

problens.

McKinney (1975) and Kagan (1965) have described,negative reactions

SR G
LN

of teachers to the classroom behavior of the hyperactivéwchil&. They
have suggeéted,.and‘:otbunreasbnably, that most ;eéchers dﬁfgdt have: a
high tolerance for inggténtive, off-task, out-of—seat, réétless
behavio£, particularly when accompanied by inéorrect or ilnappropriate,
responses to classroom activities. Iif these behaviérs are of~én
uncontrb}lable, driven nature, a disruption .of the hyberactive child's

learning environment is idevitable. ’

Linguistic Processes x

‘

Success in academic subjects is highly dependent upon facility with .

v

language processes. In fact, Vellutino (1977) has considered all other

systems to be subordinate to language'in acquifing the ability to read.
4 .

Ingram, Mason, and Blackburn (1970) and Lyle (1970) reported that

-

épproximately one-half of the children referred to a clinic for reading

:problemS'had a history of speech and language difficulties.

A

’ Three levels of linguistic processing.are important to the learning

process —-- phonological, syntactic, and 'semantic. At the level of
. L . P 14
T i ~ . . .
phoj%if Yy, also referred to as auditory discrimination, the sound system
gy B - ] o
Ve :

of the language is involyed. Research suggests that a’ major difficulty
sy b - o :
g

teaders is their limited ability co.decode

encountered by pogp i

R Tac
s

individuanggfd% and word parts (Calfee, Chgpman, & Venezky, 1972;

Shankwéiiéf & Liberman, 1976). It is assessed in terms of segmentation
£ : : .

and synrhesis. Segmentation tasks require recognition of similarities
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and differences‘betweén sounds, detection of rhyming, and produqtion of
change in the phonemic structﬁre‘of words. éynﬁhesis tas&s involve
bleqding individﬁally presented sounds into atsyllable"or word, or
recognizing words -presented with incompleﬁe sjllablés. | “
Holinkoff (1978) presented extensive evidence regarding the
importance of phonemic  awareness iﬁ the reading process, its

developméntal nature, and its predictiverrelationship to readiﬁg

achievenment. Encouraging results of training phonemic awareness support
o4 ) ~ v,h

‘the view that alditory percep;uai skills bear a critical relationship to

the acquisifion of reading skill. Studies comparing disabled.readers

wich good readers have feported better performancg by good readers on .

£

both segmentation and synthesis tasks (Bartin, 1971; Bradley & Bryant,

1978; Doehring, 1968; Liberman, 1973; Naidoo, 1972). 3
4 S

Semantic processing involves the meaning of words and of

-

sentences. - Successful word identification depends upon, among other

things, a child's ability to extract meaning from the words hewreads or
YO ,.\3.)":’ ~ . .
. decode (Vellutino, 1979). This is true of single word

identification as well as identification of words in context, and of

strings‘of'words. Perfetti and Lesgold (1978) found that poor readers

i’ had dlfflculty in naming a word stlmulus and in retrlev1no semantic

4_‘ £ -

1nformation 1n response to a name. Ineff1c1ency in comprehendlng

f médhing was observed in the processing of spoken as well as written

SN
language. Follow1ng instructions and participating in general classroom

discourse are hindered bg.dlfflculties in this area.
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Studies have reported inconsistent results ‘in comparing‘learning
disabled with normally achieving students on measurgs ofbvocabulary,

w
»

comprehension of similarities, an? verbal analogi¢’s. Vogal (1974) did
1 -

not find differences between good:and podn;readers in Peabody Picture’

|
p

Vocabulary scorés whereas Satz, Friel, and Rudegeéir (1974) found that
disabiéa readers had a lower receptive vocabulary than good readers even
when children with a Peabody score below 90 were excluded. Studies
comparing good and poor readers on the WISC Vocabular& and éimilarities
subtests are limited by the IQ selection criteria. Studies matching
good and poor achievers on Performanceg IQ tend to report significant
differences (Doehring, 1968; ﬁovell, Shapton, & Warren, 1964), whereas

-~

fewer differences have been reported when subjects were matched on Full
Scale IQ (Rygel, 1974). .

Syntax pertains to the rules governing the arrangement of words in

sentences. Studies of syntactic processing have found that, compared

o r

with good rg%dérs, disabled read;;s have difficulty applying '
mogphological,knowledgeiKFletcher, Satz, & Scholes, 1981; Wiié, Semel, &
Crouse, 1973). Apart f;;m measures of vocabulary, which are specific té
measuring understéhaing and meaning, general languagé tasks often
provide information about both ;emgntic and syntactic processing. A
comparison of the oral languagé competence of normal and poor readers of
similar age, sex, intelligence, and socio—-economic status, found that
normai readers were characterized byliarger speaking vocabularies and

greater fluenc§ than the poor readers (Fry, Johhsop, & Muehl, 1970). 1In

this study, the normal: readers'’ productions were also characterized by

»



‘greater flexibility and more comﬁlexity in syntactichi usage than those

of the poor readers.

. S.

Taskshrequiring_the ch;l& to choose pictures in response to
sentences of varz}ng grammatical complegify also reflect both levels
(semantic and'syntacticitof'iinguistic skill and have produced‘varying_
results. Semel and Wiig (1975) found poor performance by learnlng
dlsabled-chlldren on this task, whereas Vogel (1974) found no
differences bgtw?en good ané poor readersj Learqlng dlsabled and
normally échigving students diffefed consistently;’howeve:, on tasks
requiring‘repetition of sentences of increa§ing gfammatical complexiﬁy
(Dénkla, 1977; Doehfing, 1986; Uattis, French, & Rapin, 1975; Vogel,
1975). )

Visual Processes : . . N

Thé relationship between visual perceptu;l difficulties and
learning disabilities is a topic of some contrdver{;,A Although analysis
6f the reading process indicates that an early essential skill is that
. of difﬁerentiatioh and identifigatioq_of letter shapes (Vernqn, 1979),
research comparing good and poor readers on visual perceptual tasks has
yilelded inconsistent findings. Gibson and Levin.(1975) suggested that a‘

- . - <x
child learns * distincti’v\ features .of graphic stimuli in the early

stages of reading. Visual perceptual skills wmay, therefore, be more
. o . . ] < ) ] « . .
highly related to achievement at younger ages, most likely less than b

>

éighg or-nine years of age (Satz & Friel, 1980). The specific nature of
' . ‘ o

the task also appears to influence results. It is the measures
- . : ° : - -\
involving visual analysis of detailed arrays, discrimination of complex

(=3
i3

[



strings of alphabetic and non~alphabetic Stllel such as: embedded
p rlgnt. o
. - ?x‘ Y c
. f?‘.:'.:‘-f ﬁ

‘figures, rotated stimuli, lengthy sequences o@aﬁtimuli and lef
discrimination, that dlfferenC1ate learning dlsabled and normally
Rigfgearr

Tests involving dlscrlmination ofmletpers i,
. b‘,'“‘ ‘
) v
|

<

1978);
and words are better predictors of success in reading thad tests

Satz, & Friel,

‘Taylor,
v P
involving dlscrimlnatlon of‘p}t@ﬁres and geometric de91gns, and measures

requ1r1ng both visuzl dlscrlmlnatlon and knowledge of letter names are
g

better predlctors than those requlrlng'only letter matchlk (Samuels,
1972; Caifee, o ,

i 1977). .
A number of investlgators have reported dlfferences between the
learnlng disabled group and normally achieving chlldren on figure
drawing tests such as Bender Gestalt Test or the Beery Tﬁft of " 4
1972; Lowell, Shapton, &
1964; Satz, Friel, & Rudegeair,

Vlsual-MotoQ'Integratlon (Jansky & DeHersch
!
other studies reported

In contrast,

_Warren, 1964 Lowell Gray, & Oliver,
1971)

19764 -Silver & Hagin,
no substantial differences between the reading disabled and normal

}1974,
and spatial orientation tasks such’as Block
, 1972;
l972; Vellutin & Kaman,

\

learners on visual-motor
Design and visual matchlng of geometric forms (Levine & Fuller
1979,,Symmes & Rapport, Smith, Stager

‘one with

Rugel,
J:":. """ A
1975). PR
* . “lry :~'\'1
, K0221ty ¢1975). compared two learnlng disabled groups,
7+ normal .reading ability, but poor performance in other academic subjects,
and a second group who were quite impaired in reading. She also _
. i The

ol .
assessed -a control group of children who weré achieving normally.
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results did not differeantiate the two learning disabled groups, but
there were significant differences between these children and the uormal

-,skills may be more éloSely related

achievers on this test. Visuals

/‘
firning disabilities in general than

Jto overall school functioning a%j
to rea%ing achievement uniquely}
. § >

Human figure drawings have also been employed as measures of
visual-motor integratign and general mental maturity. Colligen (1967)
found childfen with learning dffficulties’produced drawings -
'éignificantly(;iffefent fa‘m normai acgievers. Their human figures
showed fewer characteristiés of maturity, detail, and lifelikeness than
drawings of ;;hieving\studénts. Dillard and Landsman (1968), Strahl
(l972),land Szasz, Baade, and Péshewicz'(1980) reportipg on human figure
drawings of kindergarten chﬁldreﬁ; suggested that predictive information
derived from these dravings depended mainly upon the totality of the

t

child's develqpﬁent —- the deé}ee of integration of the mental,

physical, and secial dimensions ;vfdent in the drawings.

Memory

Retaining visual spatial patterns, recalLingJauditory temporal
-pétterns, remembering auditory visual associag%ons, and serializing this
information correctly are aspects of memory tgét have been addressed in
learning disabilities research.

‘ ¥

( ~Lyle and Goyen have conducted a number of studies evaluatiag the

possibility of visual memory deficits in poor readers. Subjects were

given brief presentations of letters, simple lines, and word -shapes for

immediate, delayed and sequential memdry (Lyle & Goyeh, 1968). Poor

v
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. t
readers were found to be less aeéur4;:/;han normal readers under all -

A B _ ,
three counditiqps. In “another study (Lyle, 1968) poor readers were found

- to be less able thﬁﬂygormallyhachieving students, aged 9 jears, on the
. n - s B .

'Graham—Keﬁda*l,themory for Designs Test. Poor'reade)rs also made more
errors»than normal readers in matching geometrio forms to standards,
with stimuli presentedvfor brief exposures (.5 seconds) and under
immediate and delayed (2 seconds and 7 seconds)’recognition‘conditions ' ’
(Goyen & Lyle, 1973). 1In'contrast, Vellutino,VSteger, DeSetto; and
Phillips (1975) found poor and normal readers were comparable in yisual
memory for randomly arrayed Hebrew letters, whether presented
immediately after.inltial exposuré, twenty-four hours later, or six

months later.
Research.involving'auditory'memory is“comprised'primarily of tasks

that are sequential in nature. Bakker (l972> oompared normal readers

with disabled readers on a temporal ordetlng task uslng sets of
letters. The older subJects performed bétter than younger ones, the
h o | 4 - @

girls performed better than the*boys, and poor readers dld not perform

.

B .:;l ﬂ
as well as normals, norpdld they lmprove thelr performance as much with

&
i L
=

age as did the normals.

%

Zurlf and Carson (1970) compared,samples of dyslex1c and aormal

3 i,': e o

Ta

‘readers on .a varlety oﬁ“temporil order tasks,vlncludlng rhythmlc
e

patterns presented both audrtorily aﬁd visually Achievement correlated

A
1

SLgnlficantly with tests ofnt:mporal order recall -- the poor readers

i

making more errors than normal readers.
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. Senf and Freundl (1972) also compared normal and disabled readers
on auditory and visual sequenttal memory, using a digit span test. The
performance of poor readers was below that of normals on item memory,
but groubs.were not distinguished on memory and/or sequences. -

Increasing trial length more adversely affected the poor readers than
»

the normal readers.- Visual presentations produced more errors than

r
[N

auditory presentation, these effects being,constant across reader

B ‘e v

wodg b °

) @iteraCurevReviev
ol

e
o e 3

With the introduction of neonatal intensive care usffs in major
hospitals in the 1960's, survival rates of LBW infants have shown an

encouraging trend, however, predictions were mad%@ﬁyat this would .
AY N vE

increase the number of disabled individuals entering society. Follow-up

studies of LBW infants reported inconsistent outcome statistics on

A\l <

handicapping conditions. It is difficult to generalize from the
- . . _7' o

(¥

findings since theoretical approaches differ,. assessment teéhniques et

s .

vary, mechodéfﬁfpdata presentation change from one study to another, the

Ve

socio-economig. composition of the populations served by the various

LA .
treatmédtfééntreé;@iffers, and there is no standardizationa in antenatal

and obstégficzc;§é. In spite éf these differences,..the direction of °
change 1in incidence of. disabilitieé i; positive. School performance
tests suggest, however, that despite presumably normal intéilectual‘
devglopment in a sizable prdéortion éf the;LBw population, problems in

learning, peading, and 'behavior continue in this group.

Perceptual-motor deficits have been isolated as a @a jor problem in

v
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‘students.
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several studiés, ho;eveg; language difficuities have also begn found to
play a role in learning problems. ' Various forms of unsettled or
malad justed behavior mayﬁalso contribute to school difficulties.

Various faétors within the LBW population may influence outcome.
The risks faced by the group of infant's who are small for gestational
age_diéfer from those who afgwg,propriate for gestétional age, with a
higher incidenée of neurological.and developmental handicaﬁs associated
with the smali fqr gestational age groﬁp. Birthweight o& less than 1500
grams is also associated with a higher incidence of handicaps than the
birthweight"classificationvof 1500 to 2500 grams. And, since it relates
to maturiﬁy of the organism, gestational age pér se affgcts outcome,
even iﬁ the app;opriate for gestational age group.

The interaction of LBW, inherent p;tentialities, and effects of
sgbsequent life experiences associated with socid—econqgic status has
been demonstraﬁed as well. Although the dynamics of this interaction
are anertain, le-socio-ecohomic status seems to compound the
difficulties experienced by a vulnerable infant. Long term proggosis is
also‘éssociaCed with thé:sex’of the child, with male sex conferring a
definite di;advantége.

Retrospective studies of learning disordéés have drawn similar

conclusions about the influence of LBW, alfhough other birth

4

o

. T
complications are also implicated.: Causal links cannot be established,’

but LBW appears with significantly.gréatér frequency in the case

histories of leargﬁng disabled popuiatiqns compared with successful

.
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' Taking this information into account may improve the efficiency of

screening procedures for earlylidentification of children who‘are at 7

1

risk of developing learninghdisabilitiesil An understanding of the

proportion of healthy surVivors of VLBW who develop learning ‘.

-

_ disabilities and the types of disabilities theyoexhibit snould enhance

¥ .

such procedures. To prov1de the data, ‘an asSessment Qf various learning:\

\ . R 5 PN ..tu\_“
>’~.-v,~‘_ . 1 A

processes in the VLBW population is necessérr._'ipﬁ Thg * %"f* S
o . e .
Sy

. , . 2
A review of numerous studies of screening procedureé'QOr uSe withy,

»
3y B

) H
preschool children reveal three general factors affecqiqgvschool 9 k4 ol

' TR
performance ——'phySical health,jsoc1o-economic-status, and intélligence;n
and four more specific factors _— attention deficit behaVior linguistic

” oL
processes, visual processes, and memory.. Researgh relating the four

specific proceSSing factors to’ learning disabilities has produced~

: zggconsistent findings. This is due in part ‘to saﬁple heterogeneity, to
questionable construct validity of some of the assessment tasks and to
lack of control over IQ and socio -economic factors.i |
Research Questions |

Previous research has indicated that disability is'inversely
related to birthweightﬁand gestational age in.the;VLBW'population.
Since 1960, low I.b{:scoresvhave been reported in 11% to_éZZ'of.the VLBW.
group. A large.proportionpof the survivorS'are, therefore,'within the‘
average l.Q. range. Unfortunately, a significant number oj these
intellectually average children have been found to experience learning
disabilities requiring special class place?ent,‘spec1al programning, or

repetition of grades. There is uncertainty, however, regarding the

o
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~
. . [ ]
incidence of the different types of learniﬁ disabilities in the VLBW

.

population and the effects-@f various factors. Therefore, the following

C— 0

research questions have been formulated to provide more specific

information concerning the learning profiles of a specific subgroup of

children of VLBW.

1.

“

Is there evidence of decreased functioning in a sample of VLBW
.f‘\,‘ .

children (who were ‘appropriate for gestational age at birth and

-free from major handicaps at age 5 ,1/2 years) on a battery of

subtests designed to measure learning processes prgsumed to be
related to learning‘disabilities?

Does the performance o0f the VLBW sample differ from the
performance of a comparable full birthweight'(FBW) sample on
these measures?

Is teét performance of VLBW males different from test
performance of VLBW females on the set of variables employed in
;his study?‘

Is tesc_performance'of the VLBW sample influenced by

: gesfational age, birthweight or mother's age?

" Is test performance of the VLBW and FBW samples influenced by

socio-economic status, behavior, or IQ as wmeasured in this

study?

Whiéh variable or variavbles best characterize the VLBW group?

a
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4 . v .'

The - Neonatal Follow—up Clinic, located at the Glenrose School

/ «;

Hospital in Edmonton, wasdestablished in the summer of 1974 as part of,

the -Northern and Central Alberta Perinatal Program. The primary .

Y
obJectlve of the Clinlc ls the evaluatlon of Neonatal Intensxve Care
through documentatlon*of the quallty of the cognltlve, behav1oral and

4

motor performance of the survivors. The Clinic provides'an opportunity

to .record changlng age-related abnormal neurologlcal 51gns and ke
J .

developmental levels of chlldren who are crltlcally Lll as newborn
infants and to correlate the early abnormal flndlngs with permanent
dlsabllng conditions or with normality It is anticipated that this

J

documentatlon will ald in determlnlng more pEEClSEly which of the
. 14 -

-'\

neonatal graduates are at risk for future deyelopmental problems 1nd :
whlch early 51gns of ‘variation 1nvdevelopment have long-term
/)signlflcance. . i, ;-:;f » %

At the beglnnlng of the study there were approximately 18,000 live
births per year in Vorthern and Central Alberta Perlnatal Program
Region (Robertson,:l980). ‘Of these, nearly 9QO.high'risk children were
.treated,in the Neonatal»lntensive Care Units at the University of
Alberta and the Royal 1lexandra Hospital f% Edmonton “About 250 of |
these bables met the crlteria for admission fo the Glenrose Neonatal

Follow—up C11n1c each year. The first lOOO bables born after August

1974 to meet tne criteria were anluded in the follow—up study.

' 63
o
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or less at birth

i ﬂ:g-‘*

&,
- infﬁn?s‘weighing more than

nervous system conditions complicating their course of

development

64

~

A Ly : ‘ )
W; % eonates cared for in the Intensive Care Units who had prédlctably
g ‘
N -
hand ;gping conditions such as known chromosomal, inherited, or
YA

9, who were potentially normal wére referred to the clinic. The

4

500 grams at birth with central

- infants weighing more than 1500 zrams at birth, requiring

ventilation, but without central nervous system involvement

- infants weighing more than 1500 grams with specific problems

’Ehjt did not fall into the previous classifications.
The

children were first seen by Follow—up Clinic staff while in the

Neonatal Intensive Ca:e‘Umits at the Hospitals and subsequent

v

appointments were made for review and assessment at the Clinic at ages

three, six, nine, twelve, eighteen, and twenty-four months, 3 1/2. 5

1/2, and eight years. Personnel fromrﬁhe departments of nursing and

pediatrics assessed the children at ebch visit. The other departments,

including Social Service, Occupational Therapy, Physio "erapy,

Ophthalmology, Audiology, Orthopedics, Psychology, Speedh

Education gssessed the children at various ages depending upon

appropriateness and necessity of the investigation. The Department of

Education was involved on a regular basis at ages 5 1/2 and eight years.
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Research Design _

As this is the\initial analysis of the 5 1/2 year VLBW data friom
the Neonatal Follow-up Clinic, a single specific éubgroup has been
isolated for investigation. Oﬁly those ‘subjects who were appropriate
for gestacionai age, non-handicapped at age 5 t/2, and equal to or less
than 1500 grams at birth were included. This Limité;-the
generalizability of findings to this subgroup eby increasing field
validity of, Ct{i-nel results. A control group was !

followed, however, a

group of children representative of the normal population and matcning

the target group for age were included as a comparison group, but could i

RQnot be described as a control group.

The design employed in this study is a non-experimental
longitudinal design combining elementé of the two group posttest design
and the multiplé group posttest design_iéth multiple measures. The two
independent variables for the main analysis were related to birthweight
categories -~ either VLBW or FBW. Further analyses schdivided each
birthweight,gategory'to investigate the influence gf socio-economic
status, gendér, mother's age, IQ, behavior, and gestational age. These
factors then became the independent variables. Random'assignment of
subjects to any of these groups was obviously not possible. The
dependent variables included all measures in the multivariable test
battery, excluding the Stanford Binet IQ or the David's Rating Scale for

the specific analyses involving IQ or behavior as independent variables.

.
. *
LA

2
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.Subjects

Thé subjeété in this study fell into two groups, a target;groﬁp of
very low birthweight (VLBW) and a cémparison group of full birthweight
(FBW). 'Tﬁé VLBW sample consisted of children weighing 1500 grams or

) ) . ) :
less at birch and meeting the criteria for inclusion in the Neonatal
Follow—up Clinic population, Glenrose School Hospital. To this group
certain restrictions were applied. Excluded from the study group were:

- 'children who were determined to be small for gescationai age at
birth, that is, children who were found to be below the 10th percentile
on the growth curve for gestation age,

- Childre§ with physical disabilities including cerebral palsy of
;ll types and séverities, visual loss with the bést corrected vision
being visual impairment (vision less than 20/60), severe convulsive
disorders, and neurosensory or mixed hearing loss with loss 1a the
better ear of greater‘than'70 decibels,

- children with ﬁeﬁtal handicaps, with IQ scores, measured by the
Stanford Binet Intélligence Scale,.less than 70.

Durihg the study intake period frém 1974 to 1979, 543 1nfaECS,
appropriate for gestational age and wefghing 1500 grams or less, were
admitted to the Neonatal Intensive Care Units at. the Royal Alexandra and
University Hospitals, meeting criterion for admission to the Glenrose
Neonatal Follow-up Clinic. Data on 110 of these infants were available
" for inclusion in this study. The disposition of the 433 that were not

i

included is outlined 1in Table 6.

'
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Table 6

Dibpositioh of VLBW Infants Treated in Neonatal Intensive Care

Total Admission to Neonatal Intensive Care Units < 1500 graams
(excluding Small for Gestational Age) = 505

i

Deaths - ‘ L/
In Hospital 271 '
After Discharge ©11
282

Excluded from Analysis Due to Conditions Affecting CNS Outcome
Wardenburg's Syndrome (Deafness) 1
Head Injury in Motor Vehicle Accident 1
Recurrent Hypoglycemia (Unconsciousness) 1

~ -3
Disabled at 5 1/2 years _—
Cerebral Palsy . 27
Mentally Handicapped (IQ<70) 4 ,
Convulsive Disorder : r
Neurosensory Deafness s T
Blind 5 @
42
Lost by 3 1/2 Years 23
Followed by Mail after 3 1/2 years ; 34 -
Not Yet Seen for 5 1/2 Year Assessment : 11

Available for 5 1/2 Year Analysis
as of June 7, 1984 ' 110



68

The comparison group was drawn froam four schdols with large
bopuiations considered to be represenative of the range of o
socio-economic levels in the city of Edmonton. Alllschools were f:r'om,c

.the Edmonton Public System. 1In the spring of 1984 parental permission
was obtained to assess 200=child;en, 4 1/2 years to 6 l/chears of age,
‘from ten kindergarten classes. Three of these children were not
assessed®as one was too young and two others were f;und to be of very
low birthweight. The remainiig 197 children comprise the full
birthwelght category (greéter than 2500 grams aF birth). ;

'

Instruments N, .

The construction of the test battery was limited by the need to

confine the testing to one session and to avoid undue fatigue or 1
il :

"

distress tof

pub jects. Limited access to parents was alsq a
factor in chg ents. The measures were chosen to assess

, infelligencef bols of functioning in the five areas determined, in

‘the literature review, to be predictive of learning disabilities -

intelligence, attention deficit'behavior, linguistic processes, visuyal
processes, and memory. An index to rgte socio-economic status of the
fa@ily was also selected. a

Of the well established intelligence teSts,‘tHe Stanford Binet
Intelligence Scale (Terman & Merrill, 1972) was selected. It was ’
necessary to chose a measure with norms thapvwould‘§X£end downward, wéfl
be;oy.S years of age, as it was expected that a certain proportion of

the VLBW sample would have limited cognitive ability. The

standardization sample included 4498 subjects, aged 2 1/2 to 18 years,

3
I
b

el
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" ‘higher ﬁabidity.rhan non-verbal.

.. resulting

from 6 different states éeross the United States. The norming was

completed during the years L1956 and 1557. Validity meaSures‘of test’

.

lcems evaluated the degree to which a regular increase in mental age
C

from one age to the next agreed with increase in percent pa551ng from

.
@

one, chronologicax age to the next, as ‘well as the degree of correlation

with the total score. The mean correlation of test items with the total

.

score vis .66. :At the preschool levels, 2 1/2 through five yeaéﬁgztheﬂ

o . . : : : A
medn is j‘éLl.;'for years 6-0 through 14-0 the wean is .67. The adult
levels have the highest correlation at .73. Verbal testsuindicate

NN . . : v

The Goodenough—Harris Draw-a-Man Test (Harris, ¥963) was also
. . ’ .

"inclgded as a measure of mental maturity since administration-is brief,
& ' .

it gs:an‘enjoyable task forsmost children of five years, and it does not

o

require ‘a verbal response. Quality of production is scored, but

] . ¢ . . : E- o
receives far less weight than the elements of the composition. The

» .
.

2" 1s a. standard scoreewith a mean of, 100 and a. standard

S ) o ~

deviation of 15. C : o .

. . v ) .
NormS-were establisheF on ar standardization sample of 2,975

chmldrengbecween the ages of‘5 and 15 years representatlve of the

2
ocdhpatlonal dLstrlbutlon of the UnLted States in 1950 .and dlstrﬁbuted

among four‘naJor aeographlcal aﬁeas. chser relLabilltles are usually

.

over .90. reflecring the fullness ‘of the scorlng instructlons and the

- LY )
LS y . » { 14 : * t -“’P

care anselectlng items that can be 'scored with ‘a mlnimum of

. e B E .

uncertainty. . . ~° - o L .

£



70

S

. . ‘.. ‘ N ’
The Davids Rating Scale for Hyperkinesis (Davids, 1971) was

selected as a measure of behavior problems manifested by many children
. . A i -G

who are at risk for educational difficulties. This measure was chosen

- because the very clear definitions provided for each of the six

- . .

dﬁestioﬁs greatli increase the reliability of rating by different I

¢ . sources. It waé also non—treatening 1n appearance és it is very brief.
Tﬁg/child's behavior was rated, on a 6-point scale, by the par&nts of
VLBW Subjects and téachers:of FBW Sp?isbts on eaéh of six traits -
hyperactivity, atteation span, variability, i;pulsiveneSS, irritability, .
and expl&siveness. The éxam%ner assisted with all behavior(rati&gs to‘g“

' .8 . . . o
further increase” reliability. The scale produced raw. sceres that could

be grduped'into one ‘of

three categories——less than 19 ‘indicating no
r .

problém, 19 to 23 dqscribed as suspicioué,‘and 24 to 36 indicating the -

possibility of hyperkinesis. No norms were employed. A copy of the

« ° .instrument is included in AppendiX'J. '
The Metropolitan Readiness Tests, Form P, Level 1, (Nurss &
. S o & ' .

-McGauvran, 1976) were chosen to measure various prejgcademic'skills

" . including: S L | . ,
N ’ »

L _Auditory Memory. This subtest measured the pupil's immediate
. . - e : - e oyt [ . - .

recall of a series of words spoken’ by the examiner. It also LﬁVBi{fd !

. “ S : : . - R
! the ability to assodiate sounds with visual symbols.
oy . : [T L ’ <
: sl , A o s
e, 2. ' Rhyming.. The ability “to hear and discriminate among medial and
. o . R A N . o o’ - S .

final sounds in a rhyming context was measured.:  °~ .

coa . . ’ w .
. .. ) . - ‘o
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3. Letter Recognition. This subtest examined the ability to

recognize both upper #nd lower case letters. Recall of‘information was
assessed, as well asg visual discrimination.

4. Visual Metching.’ Vieual-perceptual ekill in matching letter
series, words, numetals; and letter—like forms wae assessed. .

5. School Language and Listening. In this test, basic cognitive

N I <

concepts, as well as. comprehension of simple and complex grammitical

structures, were measured. The items designed to test listening
comprehension requirt pupils to integrate and reorganize informatioun, to
. - g

draw inferences, and to,ahelyze and evaluate material presented orally.

:

6. Quantitative Langudge. This subtest measured an understanding

of certain basic quantitative' concepts-such as size, shape,'ér_ida
number-quantity'relationships, in an oral language context.
« — - .
Tne raw scores could .be glven a rating of low, average, or high

@

‘ compared with scores of other klndergarten children. “
‘i o ‘7 A total of'68,997 subjects from,variouS'ethnic‘groups and

~ Beographical regions of-the-United States pértiéipétedfin:the

- . Ty o T, Ka : : ) ’ 4
) standardization program. A stratified random sampling processwas

employed to select the 191 school districts for the'falL'normfng and 260

A \ districts forvthe spring'norming program. \Validatibn studies were
{

s ' designed ‘to determlne the relationsnfp between the Wetropolltan -ﬁ.f,_-

Readiness Tests and the ﬂetropoiltan Ach&evement Tests, l970 edltion A

4- c. r’

group of 719 subjects part1c1pated Ln thls Study Cor&eLationé rangéd
1 A

N ;
. * h 0

© from .41 to .72. Test-retest rel%abikity.was high with correlations of,
. e ’ ST '



1

&
kg

-

bRy s

72

f
.93 and .95 for Pre-reading Composite Scores. Subtest correlations

ranged from .73 to .88. 4 . \

The Detroit Tests of Learning Aptitude (Baker & Leland, 1967) is a
flexible instfument, adapted to examine skills from pre-school to hlgh
school. The standardizatioan procedure for this measure appears to be
inadequate- The mental age‘norms and order of difficulty of indi&idual'
items were determined usiang 50 avepage‘children for each age level. A
reliability Qf .959 was reported on 48 cases retested after an interval
of 4 to 5 months.. A correlation of .91 with the Stanford Binet
Intelligence Scale was reported for 32 csses, howeQer, the age ranges
were not stated; | - |
The complete.batteé¥43f 19 subtests frem the,Detroit Tests of‘j

Pning Aptitude Yieldé a general mental age, 'but administration of
L A ‘ : BN ) o

‘.Lﬁected subJects to provide spec1fic information is encouraged. : Two

subscales Erom the Detr01t were selected

1.0 Pictorial Ahsurdities'measured>reasoning, eomprehension, and |

- K ~ -

v1sufl attentive abillty in determlnlng what is foollsh in 3 serles of
plctures. : : , oA

'Z.’ Audltory Attention Span for Related Syllables measured audltory

. attentive ability and verbal skllls, as the Chlld must recall senbences

» ‘ <

of 1ncrea31ng eomplex1ty. Scores from thesevsubscales were recorded as'’

. - ' (- )
age equlvalents. S . S o 'i'.' T
The Wepman Audltory Dlscriminatlon TeSt (Wepman, 1975) was ehosen

- -

» %

.las a’ measure»of auditory.perception. This test exam;ned recognition,of5

-similarities snd differences-lﬁ‘iﬁltlal; medial, and final‘séunds.inwﬁo o
PR 2 > ' v ) g 4.‘.0 - | . v'l R .',‘.- \

3.

i
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trials. Results were summarized on a 5 point descriptive scale with 3

as average.

\
The standardization was completed on 1000 children ages five

through 8 years. It confirmed the developmental nature of the test with

increasing median test scores at each age level. The testrretest
reliability coefficients were .91 (N=109) and .95 (N—279) however,
detailed infortation on this study was not-provided. Valldlty studles'

reported in- the manual indicated that a significant deference was ﬁfﬂ

found, at the .01 level comparlng the performance of a group of flrst“"

grade students with speech artlculation difflcultles with students

-without such speech dlffxculties. Significant correlations at the .01

level were reported between this test andieach subtest of the

Metropolitan Achievement-Tests.

The Peabody Pictdre Vocebulary Test (Dunn, 1965) was selected to -

TaAY T

- provide an estimatevof»verbal'comprehension and verbal intelligence

. : . : ~ . . y
through receptive vocabulary. .The‘subject was requiréd to cnése one of

four plctures to Lllustrate the meanlng of a- word presented orally by

the examiner. The test provided age equivalents; stanlnes, percentlles,

ll
)

and\standard scores. Percentlles were epployed 1n thls study

-
-

Standardization was based on 4,012 whlte children in and around

Nashville, Tennessee- Students were chosen from schools where previous
‘. . .

IQ scoreégprowlded a normal probablllty curve or random sampleskwerex

~ N - . , r
Nl - ,. B .

"fdrewn untLl the avallable IQ scores approxlmated normal dlstrlbution.

i 1

~-Numbers ranged from‘92 to 354 at "19° diffé‘en&:hge leveLs from. _.5 years

“ a

&e l8fyears. 'No. test- retest reliablllty 1s reported 1n the manual A



T . ! j ' ' L ;
co—ordination. A series of 24 geometric forms were to be copied with a
o hd * : i

fifteegdﬁfars, Pat -1 58 _4d-primafily for'pfeschool and(early
' ~ R o . ~ " .

'primery grades.’

-manual, but it verifies thé developmental sequence of the itéms. =~ 7% -

74
. : N\
review by Piers (1965) reported a test—retest correlation coefficlient of

.88 after one year with'ZgMphyeically disabled students. She summarized

\

validity studies as well as reportiﬁg'correlations with Stanford Binet
mental ages in the order of .70's and «80's with IQ correlationé'funning

lower. Correlations with WISC IQ's were in the same range.

.

The Developmental Test of .Visual-Motor Integration, the VMI,

(Beery, 1967) measured the integration og,vieual perception and-motogw

n it

v

v .r ’ t
pencil and paper. The forms Were arranged in order of increasing
D S a

difficulty to be adﬁinisteieq to children in the age range of two to

range

below 'S5 years werg necessary. The resulting score was an age
i £

equivalent.

Standardif%%ton of this test employed k 0}9 children froé

‘Illln01s. Flfty-seven percent ‘of the group were selected from suburban

-

schools, '26% were urban and 17% were‘from-gural areas.. All groups were -
L, S SRt s, , EEE - :

. identified’by school“official§ Ss'avefege. Test;retest'reliability over

" a two week perlod obtalned Erom a portion of the standardlzatlon

-

population consisting of 171 chlldren from rural schools was .83 Eor

x§ s .
boys and .87 for girls. A eorrelation of .gb between scores on the VMI :
and &hronological age‘Ls the only validity evidence reported in the

I SN
> A

0
3 .

n RN , N . . : e ’
The'Sound Blending subtest of the Gates Ma€Ginitie Reading Lo

Rendipess Test,(éages & MacGinitie, 1972) assessed the ability to

v



.

& .
P

synthesize auditory parts into a @ieaningful unit, a complex aspect of
auditory discrimination. The task required the child to chose a

Picture that illustrated a word presented orally in phon ' parts by'the‘

o

examiner. - Scores were recorded as stanines. o

.

Validity was established by correlating the test results obtained

. : 4 s
from administering the measure to 173 pupils entering first grade jm™New

York City with reading test results obtained from these pupils during

&

the last 10 day$’of¢thé school term. The Gates Primary Reading Tests -

_ Word Recognition and Sentence Reading - were employed. The correlation

~coefficient thus obtained was .706. The split half reliability

.

coefficient was .81.

The, Blishen Socio~Economic Index for d%cuyations in Canada (Blishen

!
f

& Roberts, 1976) provided a scale of six socio-economic classes

“determined from the occupations of the male labour force in the 1971
. » ’ .
Canadiapxcensus. Socio-economic level for this index was based on a

|

: / . R 3 .
combination of income, education, and prestige. Approximate
, .
o ¥ ’ . ! . T
distribution of the Alberta population on, this scale 1s as follows:

L
I

Level_l"(higﬁest SESj - 3% o
‘Level 2 T - 10%Z
o+ T Lever3 .. \ ~ 10%
/ . ) o - . . .
i : Level 4 - . = 1%
-} ‘Level 5 co - 22%
i . 1&{‘_,..,‘, - L d
o Levelﬂ R - 442 .

‘ ‘ -
(§tatistics (ianada, g%) '

g &

5
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1. Stanford Binét Mtelligence,Scale;
. .. . " - A,"' M );

"II. Attention Deficit Behwvior

;: ;TT "Li;?ﬂ ﬂbéffds Ratfng ch}e of Hyperkiﬁesfs
n '4I£I‘4‘Liﬁéuistic Proces;es n
: ,f Semantic Processing ﬂ
. - 1 3. Peabody Picture Vo%abulary Test, PPVT'v
| ' ;{ 4. Metropolitan Schooi‘Language and Listeniﬁg 
:?.f 5. Metropolitan Quant%gative Language
. Syntax %

{ . . o
6. Detroit Auditory Att%ntion for Related Syllables - Syntax

Phonology . ‘f;

77 Wepman Auditory Df%érimina:ion Test
. 8. MetropolitagARhJ{ing
9. Gates—MaL;iditie Sound Blending
Iv. Visua&/énd Visual-MoLQr Processes
A L '
Vistial Processes .
10. Metropolitanlpetter Recognitibn
:ll. Metgopéiltan Visual Matghingft
12. Detroit Pictorial Absurdities

.

Visual-Motor Processes .

o

l4. Goodenough Harris Draw-a-Man Test
- N [P\

13. Beerijévelopméntal‘Test Qf Visual-ﬁétor;TWtegfgﬁipp,aVML\

.
-~



VI - Socto-Eeonomic Status . : "

v Memory E &

i 2o

lS._Metropolitan-Auditory Memory
L. 6. (see above) Detroit Auditory Attention Span for Related
T Syllables

o

16. EIiShen Socio~-Economic Index

s
H

Procedures for. Data Collection R

Each measure in the $fest battery, excluding the Davids and the

Blishen, was LndiVidually ”:inistered‘to all children selected for the

study. Parents of the folﬁgg-up group and teachers of the comparison

‘group, after ‘consultation with the examiner, completed the Davids

Scale. Duration of testing wasg approxﬁﬁ?tely 2 1/2 hours, with a 15

minute juice break and rest period a ¥eimately half—way through the
¥ .
administration. ’ .

Subjects from the VLBW oroup wef Bessed In the clinic setting at

mthe Glenrose School—Hospital as part of the regular 5 1/2 year follow-up

<

VlSlt to the ongoing research clinic. Parents accompanied the children

. '
il : ’
and - were@encouraged to observe the assessment through the observation
1

window. Rec ds obtained from these families’ at earlier visits to the

‘clinic provided information regarding the child's birthweisht and

gestational age as well as the occupations of the fathers. Data

SN

;illectionAfrom'this gr0uo was begun November, 1979 and was completed by

h y; 1984, The majority'o the testing was completed by tne author

v e

)

Comparison group thildren were assessed i1dividually in their
oo ,

‘respective sthools during,the;spring'of’t984; Permission %#as obtiined

-



from the parents of these children, to complete the asseé%&ents and to
L
ob!?ln information from the cumulative records in the sebools regarding

the child's birthweight and the father's occupation. Testing was

completed by the author and three research assjstants trggkned by the
. k Wt , y R v
author. RN B
) \;’d ‘j‘*
ot e, )
Statistical Method t I -

1. " Correlations among the 15 varlables were calculated to

—‘a ~

determine relationships among the dependeﬁt measures.

4
2. ‘A factor analysis was computed on test results of the VLBW and

FBW groups to investigate the presenqélof cluster skills.

'J:' .
Hotelling's T2 procedure | was employed to compare scores,

obtained from the .test battery, wrth the normative data for*?he various -

3.

tests to examine differences between the means of the sample grodps and

the population means. The scores of the VLBW .and .FBW groups were then

compared applying the'same;anaIYSis to explore the nature of the

similarities and'differeﬁCes existing between the two groups. Each

category was_furtherjsubdivided into male and fehale groups for a final

. ’
i : : Y S
- B . . N .

~analysis using the Hqtéliing!s Tzvprocedure- ‘ , . @

4. A series of one-way multivariate analysis of variance

.

procedures were employed to investigate the influence of 'socio-ecpnoi

‘status, behavior, and 1.Q. upon test performance of the VLBW‘and FBW

*
Y

samples. Specifreveffects produced by varVLng uategor&es ofgh,

.
“

‘aﬂ ‘.
B

: y
,btrthweigbt gestattonal age, and maternal age were also eramLﬁed ﬂ&x Ehe: ;%ﬁ
VLBw4eample. . . ) R o e : #a -

e
P
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5. A stepwise regression was performed to determine Qgich test

variable or variables were most predictive of membership in e%ther the

u‘v.

full: biruhwelght or the very low(birthweight group. e



Chapter IV
Results
The results of tne study will be presented in several sections
includlng a description of'the sample, general results froa the battery
“of asseesments, and analyses of the data presented under each of the

sin research questions. The first analysis involved computatlon of the
Pearson Product Moment Correlations among the dependent variables The
second calculation involved a Factor Analysie of the variables to
investigate the eXisfance of-skill‘clusters.

" Hdtellings Tzvcomparisons were'calcqlated to test for significant.

%%’ differences between the sample test means and the norms for each group,
?5between the sample test means of the two groups, and between males and&
ﬁrfemales. MANOVA'S were computed to test for effects of Gestastational‘

Ag& BlfthWElght, and Mother' stgge upon the test:results of the dle
sample, and the effects of Socio~Economic Status, IQ, and Behav1or upan .
: o ok
. the test results of the ?EW and’ VLBW samples. In the final analysis a
stepWLSe regression procedﬁre was used to determlne which variable or
variables best chafactefized the test performance of the VLBW sample.
Foq’each‘analysis ln tnie chapter the levels cf significance have
been set at lese.than d; equal to .01, when»variables were viewed
separately, and at ;05 when all variables were grouped together. ln

3

keeping with an exploratory study, those relationships which do not

reach statistical significance, but suggest ‘trends, will also be
k4

considered.’

. . ’



Desoriotioubof the Sample
3?’ ‘The VLBW sample coasisted of 110 subjects, 49 of whgg were female
an;‘ﬁh ‘male. Information regarding chronological age, Hirthweight
gestational age, mother s age, and Blishen Socio—Economic Index is
preseuted in Table'7.

The FBW sample was made up of 197 subjects, 104 females and 93

males. Chronological age, birthweight, and - Blishen Socio-Economic Index

are pfesented.in Table 8- l////”“‘

N 7
Genergl EESults from the Battery of Assessments

-

Correlations

‘Test scores from the 15 independent variables were correlated using

Péarson Product Moment Correlatioas (DERS PROGRAM DESTOS Descrip’ .ve

. s :

Statistics), with-separate calculations for each of the two groups o°

L
ot

. subjects, toidetermine the relatioaships among the sKills assessed® The

resulting 15x15 matrices included'the Stanford Binet 1Q, Peabody Picture

.

Vocabulary Tést (PPVT), School Language and Listening, Auditory 4emory,

Quantitative Language, Letter Recognltlon, Visual %atching, Beery
Developmental Test of Visual Motor integration (ML), Rhymiﬁg, Detroit
Auditory Attention Span for Related Syllables, Wepman Test of Auditory

Dlscrlmination, Gates—MacGlnltle Test of Sound’ Blending, Draw-a Per:on

. -
J

David's Rating Scale of HyperklneSLS, and the DPetroit Pictorial

Absurdities. Correlation coefficients are reported-io Tables 9 and 10.
As the ordering of the variibles is arbitrary, they have bean

presented accordlng to the strength of the correlatlon, with higher
: i
correlations grouped togerher. Althoogh no correlations wére\zi\
. ~

\

L.

—te
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Table 7

Char;%teristics of VLBW Sample

. Mean SD Range
.g&:
Chronological Age (months) 66.8 v 3.5 56-81
Birthweight (grams) | 1263.3  172.0 °  851-1500
‘ o |
Gestational age (weeks) 30.2 1.7 25~33
Mother's Age (years) 25.2 5.8 15-42
: % S
} Socio Economic Index (1-6)* ' 4,8 1.2 2-6
Sk - V-4
(*1 is the highegf level)
Table 8

Characteristics of FBW Sam’ple

. Mean SD. - Range
e Chronological Age (months) | 67.0 . 3.8 60-80
'iag. ?\,_,Bifthweight (grams) ‘ 3342.3  474.9 25804569
» T . :

:.F“ S Soé}o Economic Index (1-6)% bedoLes L

o (*1 is the higﬁest level)

‘ M 4
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especially high magnitude, significant correlations (p< 01) were found

between 23 pairs ‘of variab}es, with moderate degrees of correlation;
found among many gthers.\ Sixty-eight oud of 105 correlations inﬁtests

) of the VLBW, sample were .30 and higher 43 were .40 and higher. With'

the FBW sample, 55 out of the 105 correlations weres. 30 and higher,

while 29 were .40 and, higher. Correlations of .46 and higher were .
- ‘l - : noo- “ o, .

-

significant at the .0l level are‘underlined in the_tablEs: The negative
. . . . . h Y
correlations with the David's Behavior Scale are not’surprisiné\as a’

higher score on this.scale‘indioateS'a greatef degree of problenm
‘ Ty . . . T . . v ) . .
behavior. o o - o - 3

, Patterns were similar for the VLBW and'the_FBW samples. Moderately

high corrqlationsiwere found hetween the Stanford Binet IQ and all other -
\ . < - ’ . - \. . A

measures. Moderate correlations were-also found between the PPVT and

the test of Pictorial Absurdities as well as the Metropolitan &eadinessg

. . _ . N
‘subtests which all correlate to a. moderately hiOh degree among

themse}ves. The Wepman Test of Auditory Discrimination and the
.

Draw-a—Person showed similar degrees of correlation with the
#

Metropolitan'subtests. The Beery DevelopmentalfTest of Visual Motor
. M . :

. IntegrationhCOrrelated,signﬂfitantly:with other measures of visdal
percéption and visual-motor skill including thter‘Recognition, Visual
! . ‘
Matching, and the Draw—a-Person Test. .The Detroit Auditory Attention

Span for Related Syllables was not correlated highly with anyvmeasures
other than IQ in the VLBW sample, however, in the FBW group it

-

coffrelated to aldaderately(high degree with IQ, PPVT, the Metrepolitan
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! Table 9
. . ’ Corteiaciops VLBW
o . 15 dependent vari;bles - 2
I; B
a b d e f 8 h i 3 ko1 m n o
H . ) ¥ ’
a° Stanford Binet - o , S
S IQ e . .59 34 .52 .53 .51 .44 47 49 .41 .38 .38 .43 -,28
v - : b : ‘ : . .
. b PPVI S.S.: 37 .43 .42 <40 .33 .22 .42 .21 .23 .28 .28 -.15
c School Language '
(Het) ' ’ .55 .63 . .54 .60 .35 .29 <45 .40 .35 .22 .32 -.16"
d Audicory }&mory . . _ o
© (Met) .51 .48 .65 .54 .33 .39 .44 W41 43 293l =17
. . N : ' )
e Quantita;ive S o .
‘Language ~(Met) .37 .62 .43 37, .15 .42 .30 40 .22 -.35.
f . Lecter_Recognicién s P : )
(Mect) =61 L4620 L4121 .40 L35 .35 .27 -.16
g Visual Hatching , . : .
(Hec) : . <47 49 .31 .42 7°..81 - .47 .20 =22
h  Rhymirg (Met). <300 .33 .39 .31 .38 .21 -.18
1w : © 2600337 .22 .39 27 06
i Plctorial Absurdities .27 32 .30 .26 ~-.26
k- Wepman Auditbry . o .
: Discrimination £22 .22 .11 =34
~ 1 Blending ) - 23" 05 .1s
m DrauQA-man l 21 210
"‘~)9 Auditory Attention . .
Span o ’ ) =03
David's Behavior

(Het - 1ndicaces thac these subtes:s are derlved from the Mecropolitan Readiness

r > .463, p< 01

r > .361, p< .05

»

1

~

4

<

Tests.) -
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o T ' . . Table 10 )
. ) Correlations FBW
. 7 15 dependent variables
‘ , "N=197 .
. . - . -
a b ¢ d e £ g h S, 3 k 1 m 3 o
. ) S
-a Stanford Binet ’ . L .
1Q » .5 .51 .41 .47 .36 .43 -.53 .33 .41 .31 .44 (30 .65 -.40
b PBVT S.S. B | .
(Met) . .-h2 .28 .33 .33 .22 .46 .04 .19 .29 .42 .07 .51 ~-.15
é:'School‘Language : o o
(Met) L .35 .40 .39 .38 .44 16 .18 .30 .41 .20 .46 -.32
. . ' , . A
d. Auditory Memory : ' B .
(Mew)” S .48 .39 .65 .40 .27 ul4 1 .29 .17 .39 =32
. Y ‘
e Quantiative Language . - R
(Met) . R ’ ¢ .44 51 61 .16 .16 .17 .33 .17 400 - 24,
£ Letrer Recognition _ . . SRR L f} PR
(Metr) o S G .50 . .35 .24 1.17 .23 .35 .31 .25 -.25
.8 Visual Matching (Met) , AR .36 .32-°.23 .22 -.35°°.32 .21 -.37
Rfyming (Mee) - © : " L1 .16 .28 .45 .07 (45 =.17 ©
£ . .25 105 .10 .35 .13 =-.29.
- ‘ ' ST o B L e
3 Pictorial Absurditfes L . : : .05 21, .24 .15 -.22
, : , _ * St
k Wepman Auditory’ . )
Discrimination o . p N .27 .19 .33 -0l
) S . i T
1 Blending ' B . S ‘ ) N e .20 .40 .16
m Draw—a-man' .08 =.28
n Auditory Attention e » ) e
"Span ) ’ ) -.30
o David's Behavior

(Met - indicates that these subtests are derived from ﬁhe.Metropolitaﬁ Readiness Tests.)

T > .463, g< 01 : S e

r > .361, p< .05 o - , .
o

- . ,‘

~
s



Subtests and Sound Blénding.v The David s Behavior Rating Scale showed

low correlations with all other measures- . . _; T .

\factor Analysis : - : o o o e

-To detern}ne possible clustering of variables into factors, a. L

factor analysis (principal components wiég varimax rotation) was applied

';1”to all independent variables, excluding the’Stanford Binet Q- asrit

!- Lo~

correlated with all variables (DERS PROCRAM FACTZO ‘Factor Analysis

f-_A- 3

o Package) The resulting factor loading matrices are presented in taoles

e

T

B ’ . . 4, s
“ S < ‘,' . ERS

ll and 12 - -,f, : S . _ A6

“Ia order to select appropriate factor solutions for the factor

N

'analysis, the following criteria were applied-—the number of factors'

o . -'v

rf selected was determined by the - most meaningful factor solution and a

- factor loading of 2400 or above was considered to be significant.

In the FBW sample, three factors emerged. .The.factor loadings.are

reported in"Table ll. . There was" overlap with three variables loadlng on

R

more thanmone factor. -‘The first factor, including eight of the 14
variables and qccounting for 25. SA of the total variance, related most

) o
rstrongly to auditory and language processes. The second factor, wich

3

‘seven of 14 variables, described visual and visual-motor processes oA

\17 37 of the total variance),’while the third factor was most strongly

,assaciated with behav1or and p0551bly attentioq‘to detail both auditory

%
A

anid visualk(9 5% of the total variance) Measures of memory appeared in

J
factors I and Il. _
In the VLBW sample, the factor structure was, similar, but less

S .
clearly defined. The ﬁactor Yoadings are reported in Table 12 . There

13
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N Table il |
. . Faétdﬁ,kﬁ‘a‘lysié:_.o\f‘. '6a;£351'és E;cc]:"u.dving LN
| o . FBW Staf.pp]:é. ] 3
Variables Y 11 111
PEVI - 60 746 .005  .053 -
v .564  .065 747 7—.042’
David's Behavior Scafe 543 .007  -.128 -}ﬂg
Wepman Aud.i.t:or«y _D'iscrikni‘na‘_.t“:ion .5791' 2492 -.152 __5_§_Q
‘ Rhyaing L i 577 .73 .169  -.069
" Sound'Blending 4S8 .634 182 148
-S_chool_vLanguage & Listehing' : .502 643 .255 .151 '
. Letter Recogaition o 488 - .427 515 200
gg.sual Match-ing‘ .585 362 662 . .128
PLccéij;al Abs’u}_dicies' 225 . .109 4_37_ | | '.‘149
L ’Q.ua‘nt‘:i\t;ative Language == "'.-519. '.555_ . 456 ’-'.057(
Auditory At:.teﬁt'ionx Séan 554 .. - .740 .0‘63 i .047 -
Draw-a-Man | 618 -.028  .552  .560
Auditor‘y Memory . 4 .551 -»_.&81. .530 ~.198
4 |
"% Common Va‘r_i;-.‘mce ’ 488 A 33.0 18.2
% Total Variance ZSfS .'Q7.3 9.5



*e. S Sh, e . S .

. ‘ : » | Table 12 T e -.:gﬁ'f.

Factor Analysis of Variables Excluding Q. o,

‘ _,‘fz VLBw Samplé’
v ‘, ¢ u
© Variables . © - .. & I 1l - T

“PPVT B o L w538 . .719  .133 . .050
wr - S 611,084 .t L7777  .062
Lo - Y : : - ! '

. g Dayid'S’Behavior Scale . +617 -.105 -.022 -.,778 :

ngmaﬁ.Audifo;y Discrimination ' ,480 1262 .365 . .527

;Rhyming' R O .456 ¢ L461' 455 191

]

‘Sound Blending }'"' C . .278 338 .265 .37

School Language & Listenlng . .715 .769 .260 ,.238 k
LettervRecognipion ~ _.556 .466° 551 .187

Visual Matching | . L7000 .43% L6561 285
Pictorial Absurdit#ES | 543 .699  .089 214 .,

B Quantitative Language S ‘ .607 445 r.49gu_. .401

Auditory Attention Span . .‘v . ..340 557 .237 417
? R s . *

'Dﬁ?w-a-Man — S e .ST3 . L146 . L7401 . .043

>

“Auditory Memory. - .6l6  .590  .482  .188

! £ 3 - .
% Commow Variance 3,.? D _ 42.0 - 37.4  20.6 L
% Total Vagianéé T B ©23.5 20,9 11.5
b - k -T ;
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nwas'avgrEaterfdegreeiof overlap}between the fifﬁt two factors with;five

variables loading on both of“these factors. Although more loosely

-

described than in the FBW sample, factor I is most closely associated

with’auditory_andllanguage processes, COntaining 9 of the l4 variable§

BRARY

and accounting fot’23.5%-of'thedtotal variance.‘»The second:factor- .
includes seven of the 14 variables and appears to focus upon visual and
visual-motor processes (20 9% of the total variance) Factor IIl is N
a;imarily behavior.and attention tO'auditory detail- The factor
structure of these two groups reflects current theories of academic
skill development wnich describe profikes of strengths and wedknesses
related to difgerentiation of the auditory/language and visual/motor
skills.. As this structure was not, however, clearly defined, all
variables.were.treated separately_in subsequent analyses.
.Research Questions o v ' Yo

Yy -

Question 1: Is there evidence of decreased functioning among a. sample
: A 3

of YLBW children‘(who were appropriate Eor gestational age

I
2

on a battery of:subtestsﬁdesigned_to measure learning

processes presumed to be related to learning‘disabilities?

inuestion 2: Does the mean test perfornancefof the VLBW sample differ

from-the mean_test performance or a comparable full
birthweigh\\TFBWJ sample on these measures?
A Hotelling T2 statistical procedure was employed to address the
ﬂhjor questions of thls study. The DERS PROGRAM MULV08 Two Sample

'Hotelli1g T2 procedure prov1ded an overall test for difference between

’

Y sy

[}

t

at birth.and;free from uajor handicaps at age 5'1/2 years) .-v

»
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sanplefand norm neans, as well as_teststof,differendes for each$‘j
,variable; .Results of the Hotelling 12 comparing variable means‘of:the
‘VLBw.gronp with means for the norming sample are. reported in Table 13
- The Hotelling 12 for the FBW group is presented in Table.:d whi>
'results of the Hotelliqg T2 comparing the variable teans for the VLBW
%;oup with means for the FBW group are presented in Tablei}S. Overall
effects were also calgulatgd for these comparisons.

In anSwer to question 1, there was ev1dence of ~decreased

functioning in the VLBW sample. As indicated by the probabilitvsyalues,
vthere was a significant overall difference between the variable means of
_the VLBW group and the test means, viewing the variables collectively.
Significant differences also occurred in comparisons of seven of the 15
variables. In all seven, including the VMI the David’ s Behavior Scale,.
Rhyming, School Language and Listening, Visual Matching, Pictorial
.Absurdities,'and the Draw—a-Man, .the directionhof the difference
indicated decreased functioning in the VLBW group. These subtests ,did .
_”not draw upon skillsifrom one particular. information proceSSLng area,
but rather measured abilities from the three general areas of language..
:processes, visual processes, and behavior. R
On. three of the 15 variables, the Stanford Binet I.Q., the PPV$
and’ the Wepman Test of Auditory Discrimination, the VLBW mean was higher'
- than the test norm, but not significantly higherw Research (Lynn,

Hampson, & Mullinenx, 1987) suggests that ‘the trend has been toward ‘a,

mild increase in mean IQ scores since the Stanford Binet was normed in

1972. The PPVT has been renormed since the present form of the test WaSu‘ﬂ o

e
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* a higher score';ndicatgs'a.gfeater degree of problem behavior
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' Table 13 ~
, Hotelling's T2
_ VLBW vs Test Norms } .
VLBW - - ,
Variable VLBWX SD  NormX 12 F - dfl df2 P
Stanford Binet IQ ' 104.96 14.8 100 - 12:21 .658 15 95 .827
PRVT ' 102,76 15.8 , 100 3.3 .180. 15 95 999
VNI | N T Y 9.1 100 40.41.  2.178 15 95 .01l
ngid's Behavior écale* . 20;42‘I g.d‘ 18 38.79 2.090 'iS 95 .015
Webman Auditory Discrimination 3.17 1.2“ "3 2.39 2129 15 95 1.000
Rhyaing . " 7.36 3.9 .10 49.80 2.684 15 95 .00l
Sound Blending - s.00 1.8 s 0.00 . -0.000 15 95 1.000
School Lgnguage & Listening 10.08 2.5: 12 66.22 .: 3;570 'iS 195 .600
Lét;eq Rggognition' j  ? A_8f96 e Re8 9 202 .QOO_—;S 95~ 1;0005
Visual Matching T T 3.0 12 ~106.93 5.763 15 ' 95 000
}?1ééu;e Absurdities - 93.50 10.1 100, 39.40 . 2.082 15 95  .010
Plet . . . ;
Quantitative Language S T2 2.2 g 14.31 7115 95 .713
Auditory Attention Span 9677 29.8 100 .1.28 .069 15‘ 95 1.000
‘Draw-a-Man . 89.82  13.3 100 6353 3.424 15 95 . .000
Auditory Memory o 8.15 2.6 9 11.é£n ...636 15 - 95 . .846
. . A ‘ ..\“ B R -
Overall 537.64  28.98 ~ ©.000
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‘ \, Do o H'o:eumg'; 2 T o
. - - "FBW vs Te;t N‘oms ) | . S RN
N 2 ] 4
D .
5 ' FBW ‘ - S
N Variadle - N FBWX- SO NormX ™ F  dfiidf2  p
] ‘Stanford Binet 107,57 141 100 56.63  3.271 15 182 000
: - I~ :
PRVT By 107.35 163 100 39.94 2317 15 182 004
wr o | 97.00 8.2 100 25.82 1.598 15 182 " .078
| David's Beh;vio:_ Scallesv*.’ 17029 5.8 18 " -2.82 . 162 '.15"'11118;;:,',999'
Wepman Aud4cory\n';'é'crmma':_ipg. 37 1.0 3 81200 4,698 15 182, fif,,ooo_
. S - 8,58 . 3.5 1.c;_ N _'31,7,7"-.. ~1.967 is 182 '.'_02‘3’ 7-‘
d Bledding - - ‘ 584 v s 1.2‘.:79" % 2.589 15 182 .00
Schoolhngugg‘&l,}steuiﬂg "'15.56 22120 e 4648 15 182 .000
R L_ec;ee'ueagai;-;;,_g-: O ase 2.3 s e L6146 15 182 871
A Visual Macching © - - - 9.7 290 12 125.26 .7.232 15 182 .000
Piogure Absurdities "“9-7'.22,' 9.8 1000 15.63 ooz 1s 182 568 . .
' Qqar;:xcacive"l.anguage St 7.0 18 g o 5229 - .305 15 132 .99
Auditory Attention Span ,99;4,0 18.4. 100 7.53 T 435 15 12 | .e72
Draw-a-Man S, %66 13 100 T 12,02 ¢ 693 _ '15--..1§2 798
Auditory Memory .. 8.68 2.3 9 .3.88  .224 15 182  :"999_'
* : Ove';'all ' . S .‘*7_11'78.86, 68.06 . .poo
x api'g‘her score'iﬁdicites a'g_réater degree of problem behavior | e
’ z
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_Table 15

Hotelling's T2

.999 .

VLBW vs FBW . )
Variable VLBW PBW - T2 F . dfl df2 P
AN , N = 110 N = 197 L
" Stanford Binet IQ 104.96 107.55  +2.29 .13{1;j15 291 1.000
PRVT ' 102.76 . 107736 5.9 338 15 291 .993
VML 94.44 97.02.  6.36 378 15" .291  ,987
_David's Behaviof Scale* 20.42 17.29 26.538 1581 15 291 084
bhepman Auditory Discriminatibn 3.17 3.70 15.66 .930 . 15 291 .535
Rhyming ' 7.36 8.58° . 7.80 <463 15 291  .962
s;;éd Blending . 5.0 "5.84  15.70 .933,'“L5._291 532
School Language & Listening 10.08 10,60 3.8 213 {5 791 999
Letter Recognition - 8.96 9.54 3.65' 218 15 291
Visual Matching 9.03 9}72 3.99  .237 15 201 " .999
Picture Absurditfes 93.5 97.22  9.65 H 232 15 291 - .863
Qu;ncf:acive'hangbage 7.21 7.70  4.41 - l.262 15 291 ' .§98‘
Auditory Attention Span 96.77 96.40  0.02 001 15 2511v;.poo"
Draw-a-Man | 89.82 96.66- 18.26  1.086 15 291 .370 ¥
Auditoty. Memory ' 8.15 8.8 ‘r3.37_ 2200 1S 291 " 1.000
“overall’ : ‘98;68'A 5.8§

~a

* a higher score indicates a'greaCe}'degree of probleh behavior

.000

v
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. published in 1965 The mild.increase~in mean was redognized.in the

renorming procedure (Dunn, L M. & Dunn, L. M., 1981) Differences’oh:the.
Wepman\Tést of’Auditory Discrimination are minimal. "hh‘ o .

.The importance of including a comparison group with a similar
regional make-qp to the target group of the study ‘becomes /Pparenc~when
an examination is made of the results of the Hotelling T2 test with the
'FBW sample. When comparisons~were made between means of the FBW group

and the norms of the’ tests, findings were 'similar ta comparisogs made

with the VLBW oroup. The -ovarall difference, viewing the l5,variables

_collectively,vwas significant. Significant'differences also occurred

with seven of the 15 variables, although decreased functioning was found

with only three of these, including Rhyming, School Language and

\
3

’ Listening, and Visual Matching. The test performance on the VMI

approached significance {(P=, 07) as well. These four measures: had also
been significantly lower than the norms in" the VLBW sample. :
"~ ‘Increased ability was found on the reaining four significant

variables in the test performance of FBW subjects——on the Stanford

ABinet,tthe PPYT, the'Wepman Test of Auditory Discrimination,'and Sound

-~ -

Blending. Means for the first three of these variables were also hi°her'

than the norm in the VLBW sample, but not significantIy so.

It must be emphasized that for all variables where a sivnificant

.difference<from the aorm mean occurred, the direction of theldifference

»

’;fWas the same for both samples, but, for several measures, significance,

. was reached In the test performance. of only oune sample.

bl
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In light of these Eindings, caution must be exercised in )

generalizing the results. ’ Deviations from the norm were consistent
between the two samples suggesting that variations in the test profiles

of sample subjects may be due, in part, ‘to variations in the constructv

-~

validity of the tests employed and to the fact that the test instruments

.have been drawn from a number of sources using different norming

T~

populations and procedures."Differences from the-ndrmsAmay also -be the
Co ¢ ’ . e . . . .
. : prqduct“of experiences or environmental lnfluences common touboth
samples. Testing procedures may have influenced the teSt:results of the
: PR c ’ _ R
two samples in a similar way as well. - "

L

s - When the VLBW and FBW groups were compared, to answer‘question 2,

o

no significant differences were foundAon'the'individual meagures (see

“‘Tahle 15), aithough the r sults of the David's Behaviorzscale approached

'\\ . significancew(p=}08). The overall difference betweentgroups was,
however, significantly different. Deviatious frOm*Ehe norm means were

. . ) .
generally in the same direction and of a similar magnitude.for each

group. The overall trend was, however,. for weaker scores among the VLBW

'sample; This was found on 14 of the 15 varfhbles, although the

>

differences were not great.. v - - ,i}
- 8% _ .

Question 3: ‘Is.test performance‘of VLBW-males different fromrtest
- ‘performance of VLBW females on the set ot variaoles
,i _ . : Aemployed'innthis study? ; i
| The two sample Hotelling T2 procedure was performed ‘to address the '@V‘
’third research question of this study relating to male-female i;\

Idifferences in the VLBW sample. The results of:this_analysis_are
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.Z__‘ - ’ i}
?f@‘ ’ | ’
N \j H .

' reported in'iab e l6. NO'significant differences were found among

individual var_ables, ‘nor -wag there a»significant difference when -
variables were gkouped together. On 12 of the 15 measures scoresvwere
“« weaker for males-than for females bug differences were often extremely
' small. Similar results were found with the FBW sample. (see Table 17)
No significant difference was found on individual variables,-#Females

sdored higher than males on seven of 15 subtests in this group, but aot

sign ficantly higher. An overall significant difference was found,

when measures were viewed co,lectively. ' Q}

It appears that any constitutional waakness, increasing

o
-

vulnerability to difficulties with preschool skills among males, may

qgi;have been eliminated by the process of removing all sibjects wieh- £

handicapping conditions. The remaining group of subjects is comprised
l
of a larger number of females than males (61 females, 49 males). This .

resulting sample of healthy males and females performed in a very -
‘similar manner on preschool ability tésts.

Question 4: Is test performance of the VLBW sample influenced by

%
] . «

gestational age, birthweight, or mother s age?

-
5,

. A series of one-way multivariate analyses of variance mas performed

"to investigate the specific effects of the varying categories'of
‘birthwei:ht estational age, and mother s age upon the test performance
of the VLBW group. The DERS One- Way Multivariate Analysis of Variance
(MANOVA) Program- (MULV16) was employed. The Helmert contrast Matrices_

were constructed to test for group differences.

I4

.
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19.40

*> : .
* a higher score.indicates a greater degree of problem behavior

.

e

Table 16
4;/ o Hotelling's T2 VLBW Male ‘'vs Female -
&
Variable Male X Female X T2 F  dfl df2 P
: N=49 N=61 :
Stanford Binet IQ 103. 008 ‘106.54 1.5  ,083 15 94  1.00
PPVT " 103,39 102.26 .135‘ .007 15 94  1.00
VMl 94.25 94.60 .038  .002 15 94  1.00
David'; Behavior Scale* 21.02 19.93 1.951 .105 15 94 .l.OOi
Wepman Auditory Discrimination 2.88 ) 3.41 5.855 315 15 94 ;994
Rhyaing 6.74 7.87  2.304 C.126 15 9% 1.00
Sound Blending — 4.76 5.8 1.345  .072 15 9  1.00
~ School Language & Listening 9.88 10.25 .601 .032 15 94 <1,00
Letter Recognition 8.9b 9.02 047 .003 15 94  1.00
Visual Matching . 9.02 . 9.03 006 .000 15 94 1.00 -
Picture Absurdities 110.16 94.93 , .863 '.046 A 15 94 1.00
Quantitative Language‘ 7.06 7.33 400 .022 15 94 1.00
Auditory Attention Span 95.80 97.56  .093  .005 15 94  1.00
Lraw-a-Man | 90.80 89.03 .468  ,025 15 94  1.00
.Auditory Memory 8.6 “38.13 006 .000 15" 94  1.00
, : ‘ /
Overall ) 1.04 419



B “Table 17

. Hotelling's T2 FBW Male vs Female

98

Female X T2

T

* a higher score indicates a greater degree_of problem behavior

L4

Variable Male X F d4fl df2  p

: ) . N=93 N=104
ésanf$r¢ Binet.IQ 106.$é:ﬁ 108.42 -839 ..048 15 181 1.00
PPVT ’ 108.69 106.16  1.174° .068 15 181 1.00
VMI 98.05 96.07  2.820 % 163 15 181, 1.00
David's Behavior Scales. 18.18 16.51  .4.066. .235 15 181  .999
Wepaman Adﬁitory Discrimination 3.66 3174 ..293 ...017 15 i81 1.00
Rhyaing . B.74 8.44 353 .020 15 181 1.00
Sound Blending 5.98 5.72. 1.041 .060 ‘15 181 1.00
School Language & Listeﬂing ' 10.66 ) 10.55 .118 .007 . 15 FLBi‘ 1;00

. Letter Recognition 9.26 9.79 © 2.592 .150 15 181 1.00
Visual Matching 9.76 9.68 - .039 .002 15 181 . 1.00
Picture Absurdities 96.09 98.24  '2.360 .136 15 181 1.00
Quantitative Language‘ - (7.82 7.60 717 041 ‘15 181 : 1.00
Auditory Attention Span 95.23 97.45; JJY7 0 041 15 181 vl.OO.

. Draw-a-Man 96.63 9%.69  .00L 000 vlS 181 1.00
'Auqizory Memory ’ 8.75 8,61 2197 011 15 181 1.00
Overall. N33.69 1.9 .190



99

b

Information oa the disﬁribution of subjects is'presented’ih f

J. o
Table 18 for gestational age, Table 19 for birt@weight and Table 20 for

mother s age.

The largest number of subjects: fell within the 30-31 week
gestational age category (44.5%) whith is in keeping wiph_thé largest
birthweight categery:of 1251-1500 grams (59%)._ This ie the expected
weight.at 30 1/2 tov31’l/2 weeks gestation (Lubchencg; 1966). _The\

smallest -infant in the sample was 851 zrams at birth. The e:rliest

‘. gestatlonal age was ‘25 weeks. Test results from :these two siibjects have

. . ". . #
been included in Appendix B. Both were average and above average in

‘teSt perfbrmahce.

1;The_majority of mothers were in the 26;30 year age range (32%) with
a large number of mothers in the 21-25 year range (25 54) and a larger
'than expected number of mothers in the 15 =20 year age range (25, 54) when

compared with provinc*al statistics for all births in Alberta in 1976

’

the mldyear of the study. ( 2=86.03,A df=4--l, p<.001). The young%s -

15 years old. Seventeen percent of mothers were above 30 years of age;

the oldest belng 42.

Results of the MANOVA's comparing VLBW subJects from varying

categories-of gestat;onal age, oirthweight, ‘and mother's age are

'

presented in Table_Zl. gThe‘multivariate ahalyses of '‘variance found that
the main effects for gestafional age (within the range of 25 to 33

. weeks) and birthweight (Vithln the range of 851 toKISOO grams) upon the
o N . ) . ) >‘.’ : . " L
test ~esults were non-significant. The overall effect of mother's age

was alco non-significant. Parenthetically,vthere was a significant

B ) -

"‘b,
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L Table 18 | |
N . Distribation of VLBW Subjects According to Gestational Age.
BN \‘\<Weeks‘Gestation N % of VLBW Sample
‘ Group 1 ST 25-27 6 5.5%
Group 2 ' 28-29 | 27 24.5%
" Group 3 . 30-31 49 | 44.5%
- Group & y 32333 28 25.5%
X =30.23° 110 100%
5 Table 19
Distribution of VLBW Subjects According to Birthweight
';ﬁeight in€Grads- - N %Z of VLBW Sample
_ Group 1 <1000 12 11
Group 2 1001-1250 33 30%
Group 3 1251~1500 - 65 59%
.X = 1263.24 L1100 . 100%
4 , ) ~Table 20 N
Distribution of VLBW Subjects According to‘Mothér's Age
Age 1in Years N ' % of VLBW Sample % in Alberta 1976
. Group 1 . 15-20 28 25.5% . - 17.9%
Group 2 21-25 . .28 7 25.5% o 38.0%.
“Group 3 26-30 35 32 % . 31.0%
Group 4  31-35 14 13 % 9.9%
.Group 5. = >35 ' 5 4 % ' 3.1%
"X =25.2 110 100 % - 99.9 %

e 4

%1% of 1976 Alberta populafipn‘weré <15 years of. age.
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difference (P<.05) between the results of the group with the youngest

: mothers (age 15 20 years) compared with the results of the remainder of

the group. These results are reported in Table 22. The test

: performance for children born to the youngest,mothers was significantly

loﬁer than thertest performance of the others grouped together. Group
means are'reportedvin Appendix C;
Question 5: Is test performance of the VLBW and FBW samples tnfluenced
| by socio—economic status, behavior or IQ as measured in
thisvstudy?ﬁg

To answer this question it was .necessary to analjze the data in two

ways. It was nece;¥ary to establish differences in distribution

A -~

according to socio-economic status, behavior and IQ as‘well as to
determine the impact upon’test performance of these variablesi

bata representing the distribution of VLBW‘and‘FBW subjects'intq
‘categories of SociorEconomic’Status'(SES), IQ,\and‘Behavior are- reported
in Tables 23; 24 and 25 respectively. 'The VLBW sample was significantly
Sisadvantaged when compared.withlahe FBW sample.on the eategorybof SES
(. 2 ='18.27, df=4,vp<.41), .fhe majority of VLBW subjects came frbm
families in the lowest éategory.of SES (category 6) while the 1ar;est
number of FBW families were from the category one - level higher (category

/
5). Compared with sta%istlcs for the Canadlaﬁgﬁopulation, these groups

are within the range 4;pected in 1976, however, the lowest»eategory is -

~ .

e - T ‘ i 8 :
very large and does not differentiate groups of blue collar wo?kers (See

Canadiaa norms from Robertson, 1976). For the VLBW sam¥le tth data was‘

-

'.collected at the’ first neonatal clinic visit when 25.5% of the motners

.
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were less than 20 years of age.. It is possible that many of the'fathers

. ‘would, therefore, be poorly established professionally. qu the FBW“ii
| sample the data was collected at age 5 1/2 years at kindergarten
registration. Information was not available on 35 FBW families, which '
may also be misleading as many fathers were'either”absent from the home

or did-not report infOrmation on occupation suggesting unemployed status |
or uncertain guardianship status. Another. important point 1s -the- fact

that 100%Z of the FBW group was urban, while 19% of the VLBW aroup was -

rural. All farming and fishing occupations are included in Blishen

~ category 6. ' . | ' o *i\ﬁjl

The distribution of subJects, according to IQ, was similar for the_A
'VLBW and FBW samples. The greatest number of subjects in each sample
fell in the 101- 115 1Q range, with 90.5% of the FBW group and 90% of the’
VLBW group in the 86 130 IQ range. 'There was a slight difference at the
extreme ends with a greater number of VLBW subjects at the lower end of

\

the continuum in the. 70 -85 1Q category. (3 5% FBW and 8% VBLW) At the .

upper end of the range, 67% of the FBW group were in the 131-145 category_ ‘,i
while only 2% of the VLBW group attained this level., This difference

was not sianificant ( 2 = 6.20, df =4, p<a25),

ot

In the Behavior groupings, conSiderabkf}Mfferences were found
between the VLBW and FBW distributions. -Eight percent of the FBY sample
was classified as hyperactive, while 177 of - the VLBW group were so

labelled. Conversely, 774 of the FBW sample were grouped in the normal

-category, while only 337% of the VLBW sample were found to. be free from

T B
‘-,«:’ kX



‘Main Effects of Gestational Age, Birthweight

Table 21

.

on Test Results of VLBW.Sample

and'Mother's Agé.:

. Groap 4

.952

DFy - DF ‘F-Ratio Probability
_Gestational Age - 45 274.1 1.125 .281
Birthweight 30 186 2917 . .595
Mother's Age 60 357.4 1.156 214
) Table 22
Group Effects of Mother's Age on Test Results of VLBW Sample
Group 1 - age 15-20 years g
Group 2 - age 21-25 .years
.Group 3 - age 26-30 years
Group 4 - .age 31-35 years
Group 5 - age > 35 years
Mothe;ﬁsiAgevGrouﬁl DFy DFy F-Ratio - Probability
Overall - 60 357.4 1.156 214
Group 1 - 2345 15 91 - - 1,835 Al
Group 2. - 345 “15 91 ©.943 521
“ Group 3 -. 45 15 91 1.098 369
- 5. 15 91 .511
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Table 23 ‘
Distribution -of VLBW ahd*FBW Sample on SES (-°LE-’?
p : . . . ~ . . i ‘ ' ) ) .
SES Group  Blishen  VLBW % VLBW FBW’ %, FBW
: .. Category N Sample . N rSample
Group 1 . 142 4 3.6 . 23 ¢ 14,2
Group 2 30 14 12,7 43 L850
. N &
Group 3 4 25 . 22,7 36 22.2
Group &4 5 24 S21.8 54 333 e
Group 5 6 a3 39.0 36 2.2
. - . ' IR L -
B . 110 100%- *162 . 100%
(* Infﬁrmation'was available on only 162 of the 197 FBW students.)

Category 1 indicates highest level of SES.

-

) ' °
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Table 24

'-. Distribution of VLBW and FBW Samples on IQ

= o
1Q Group 1Q ' VLBW X VLBW , FBW R % FBW -

- . N Sample N . Sample
Group 1 70-85 9 8 7 3.5%
Group 2.  86-100 30 Cam v e 30.5%
Group 3 101-115 VA aoz':‘ 72— 36.5%
Group 4 ' 116-130 - 25 23%. 46 $'-_33.5z .
Group 5 131-145 . 2 w12 6:0%

| 110 100% 197 100%
WLBW IQ X = 104.96 FBW IQ X = 107.55
! Table 25
Distribdtion of VLBW -and FB& Samples pﬁ Behavior

; . ‘ . ‘ f/) . | . | . N
Behavior = Behavior * VLBW % VLBW FBW % FBW
Group’ . . N Sample N Sample
Group 1 . Hyperactive 19 . l?% 16 i 8%

"Group .2 Suspicioﬁs' S35 " 50%

-Grpup 3 | ﬁbrmél ‘ 36 - 33%

110 100%
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suspicion of hyperactivity;' This difference was highly significant ( 2
,sﬁss;36"df-2' p<.ooif. o Lo T o

The. MANOVA 8. comparing the test results of . varying SES IQ, and
Behavior categories among the VLBW and FBW samples are presented in
Tables 26, 27, 28, 29 30, and 31. Significant effects were produced by .
each of "hese variables upon the test results of the two. sample groups. ‘
" In the VLBW sample, the effect of SES approached significance {n the
overall picture (P= 07), with d significaat effect occurring in the
‘comparison of Blishen level &4 with the. lowest levels, 5 and 6, (P= 03) i
'which contained the maJority of "the VLBW subjects (Table 26).  The
‘comparison between levels 5 and 6 approached significance (P=.07). The
trend wag” very definitely towards decreased functioning with decreased

ScS. The group means are preseated in Appendix D. In the FBW sample,‘

" an overall effect was seen in comparing the test results of var]in°

- categories of ‘SES (Table 27) A comparison of Blishen category 3 with .

.- the remainder of the sample approached significance (P=.07), while a

o comparison of Blishen categories 5 and 6 was significant (P= 03) The

- tendency in this sample was also toward. poorer test performance with
lower SES (See Appendix E) S | o
B The effects of IQ were highly significant both overall and when
aé%upings were viewed separately (Tables 28 and 29).. In the VLBW
’sample, significant differences were seen in comparisons of the two IQ
"categories below 100 with higher IQ groups,‘however, the 3 categories of
- 1IQ above 100 did not perform significantly differently on the tests. I%

-the FBW sample, effects of IQ were significant.among all categories with"

a
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the exception of the hi:hest IQ range (131 145) which approached
significance (P=, 06) Not surprisingly, as IQ increased test "
_performance also increased. Group means are,presented in»Appendices F
and G. | | | |

Behavior also proved to be a significant variable (Tables 30 and
» 31). In the VLBW sample, signlficant differences were found among the
three groups (hyperactive, suspicious, and nornal) as well as in the
main effect. In the FBW sample, a significant main effect was produced
by behavior. A sionificant dlfference also occurred between the
hyperactive»group andnthe remaining sample but mnot between the
:suspicious and the normal group.~ Obvious improvement in test
performance waslseen in the movement from‘hyperactive to normal
behavior. ‘Test'means are presented in Appendices H andila
"Question 6: Which variable or variables best charactericeuthe.VbBw -

group? .> |

Finally, .a stepwise regression (DERS PROGRAM MULRlO) was calculated
vto ‘determine which variable or set of variables best differentlates the
'VLBN sample from the FBW sample. The.dependent variable»was group
' membership, thus this analysis was.equivalent to a 2-group discriminant
:function analysis. Results of thlS analySLS are reported in Table 32 p
‘Six variables were found to be sisnificant predictors of group .
,membership, the strongest one being-David s behavior; followed by'
HAuditory Blending, the Draw-a-ﬂan test, the Wepman test of Auditory

'Discrimination the Stanford Binet IQ;- and Pictorial Absurdities. The

. VLBW and_ FBW groups c0uld not, however, be well discriminated on the
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Table 26
Effécts of,Soéio-ecqnomic'Scétus on Tq?t Results VLBW Sample -
MANOVA.(Helmert Cdn;raat)
Group 1 - Blishen Category 1&2 (highest SES)
Group 2 - Blishen -Category 3 co
 Group”3 - Blishén Category 4
Group 4 - Blishen Category 5 S
Group 5 = Blishen Category 6 (lowest -SES) "
O \ ' | . - " -
‘Group *DFy DF) F-Ratio  Probability
P ‘ . < - :
Main Effect 60 357.4 1.3~ - .073
Group 1 vs. 2345 15 91 1.31 .212
Group 2 vs. 345 15 91 .54 <\1907
W Group 3 vs. 45 15 91 1.89 .033
‘Group 4 vs. 5 15 91 1.65 .077
Table 27
&,
Effects of Socio -economic Status on. Test Results FBW Sample
. MANOVA (Helmert Contrast)
- \/’(‘ .
. ‘/I . : - » ~ ~
" Group DFy DFy F-Ratio Probability -
Main Effect 60 560.4' 1.51 .010°
Group 1 vs. 2345 15 143 1.32 .198
Group 2 vs.. 345 15 143 1.65 .068
Group 3 vs. 45 15 143 1.52 - .106
Group 4 .vs. = 5 143 1.83. .036.

15




7/ S | o 109
basis of these variables because the size of the multiple correlation
was very'low (R ﬁ».392);7"The amcunt of predlctability Lncreased bylonly
.12 (from'.Zfd to .392) when all sia‘significant variables were.
included. ‘For this reason, the success rate of a2pigning subjects'co\\\

one. group or the other on the basis of either the\most significant .

..

,/

variable, or all six significant variables, was very low. This suggests
that there'exists a great deal of overlap between thevtwo samples on' "y
test performance. | - |
Su-mary

From theselanalyses-there emerges.a picture of the nondisabled\VLBW
sample.as a healthy, highly functional group of kindergarten students...
Although there was evidence of significantly decreased functioning on
several variables when the test performance of.the VLBW group was
compared_vith the norms of'the‘tests,vzifferences‘on these tests were'

minimal and were non-51gnificant when compared with the test performance

of the FBW group. On four measures, the FBW group performed

significantly higher than the norm butg'on three of these variables

(Stanford Binet, PPVT, and Wepman Auditory Discrimination),‘the VLBW
oroup was’ also higher than the mean, but not significantly So. In fact

for all variables . the directlon of the difference was the same for both

*

i samples- ,The comparison of the test performance of the VLBW and . FBW

groups dld however, produce a significant overall difference, which
was, most likely, due to the"general trend towards weaker scores among

the VLBW sample: This trénd was found on 14 of the 15 variables.



C o ' ‘ Table 28
i., Effects of IQ on Test Results VLBW Sample'
MANOVA (Helmert Concrast)

 Group 1 - IQ 70-85

BERST RSN

Group 2 - IQ 86-100 i . ' T o
Group 3 = IQ 101-115 P B SR
- Group,4 - 1Q. 116-130 - ‘ o C
'Group 5-1IQ 131-145 = . e i

Growp - . - DFj. . DF; F-Ratio  Probability

o S s a . .

 Main Effect - %6 360" 2.9 .001

_Group I vs. 2345 14 92 - - 7.00 .001

ST o _ a o

Group 2 vs.. 345 . 14 92 » 1.89 .037
Group 3 vs. 45 14 92 ST .554
Group 4 vs. S 1692 0 . .76 714

. - : ) : . . . TaBle 29° L,

Effects of IQ oﬁ'Teéc-Results FBW Saiple aqh%"
'MANOVA (Helmert Contrast) -

Group ] | DFy DF; ~ F-Ratio  Probability
Main Effect |- A 56 . 562.3 4,55 . .00l
Group 1 vs. 2345 14 144 . 6.93. .001
Group 2 vs. 345 14 144 14.37 - .001
Group 3 vs. 45 16144 6:664 o .001
Group 4 vs. ®'5 - U T .063
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) 1Tab.];e '36 . e
Effects of B:ahavior vo'n Test‘ Resvul't:s VLBW Sampe
vMANOVA,(Helmert'C§ntrés;)',Y
. éroup 1 - .hyvper!acti"\)e.A - o . -
-_‘.Gr‘oup.. 2 - sgs‘picious . . :
" Group 3 - n_ormai | . .
. "KL ; .

~ Group DF1 DFj F-Ratio Probability
Main Effect . 60 iés Lol . .006}
Group 1 vs. 23 YA 94 2.01 " 025 e
Group 2 vs. 3 14 94 2.03 .023

‘Table 31
E_ffects of Behavior v»on V'Test:' Résults FBW. Sa.mp];‘e"
MANOVA (Hei_mert CénﬁraSt)' -
7 . ’

Group ’ DF} 'DF;  F-Ratio  Probability
Main Effect 28 292 L.62 .028
Group 1 vs. 23 * - 14 146 2.27 .00l
Group 2 vs. 3. 14 146 .67 .785
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® ‘Table 32
Prediction of VLBW or FBW Group Membership
, Stepwise Regréssion . -
Variable - Regression . R - F '.Probébility
\ T ., " Coefficient ; . ‘
1 . - : ‘
David's Behavior =~ -.187 «273 24.55 - .001
Blepding | ©.159 . .330 - 1l.6% - . .00l
.5 N . ‘ . . ) - o
Draw—a-Man 139 ~.357 6.46;J/ © 001
Wepman Auditory - . - ) : . ‘ .
~ Discrimination 135 - - .370 3.43 . .009
Stanford Binet 1Q - .148 382 3.17 .008
Pictorial Absurdities - .099 ' 392 © 2,64 ~ o .0l6
' £ !
1
.}l‘:
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o : When test performance of the VLBW nale, subJects ‘was- compared with

*.

'the test performance of thf VLBW female Subjects, no significant

o
& differences were found among individual variables, nor was there. any
. .

significant difference when variables.were viewed corlectively. It

- appears that the elimination of handicapped subjects.from the VLBW
~ sample may also have eliminated the group o% males‘thatfwould have been
predisposed to difficulties on Preschool measures of-cognitiye
abilities. The ViBW"sample was made'up'of a larger number vafemales

than males.

N . . ) . . N : 3

Examination‘of the distribution of'subjects according to
gestational age and birthweight groupings indicated that the largest
number of subJects fell within the 30-31 week gestational age category
(44.5%) which is appropriate gestational age for the largest birthweight
category of 1251 1500 grams (59/) Effects,lo;mtest performance, of *
gestational age and birthweight within the limited range examined in the

- VLBW sample,?were non-significant.

The distribution of subjects according to mother's age‘was_found to
be significantly different from the Alberta distribution in 1976, the
midyear of‘the study. A larger than expected number of mothers fell
within the 15-20 year age range, with a smaller than expected nunber of

.« o mothers in the 21- 25 year age range, which was the laraest group in the
Alberta population in 1976. Tre ovérall effect of mother s age upon
test performance was non-significant, however the test performance of
chiliren born to 'the youngest mothérs was significantly‘lower than the

.:Eest-performance'of the other subjects grouped together.

& ‘< - . . ‘
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The VLBW sample was slanificantly disadvantaged on che“SES Scale
when compared with the FBW sample, but not when compared with the
Canadlan population- Age of subJects at the time of data collection and
\rrural-urban status may, however; have influenced the VLBW - FBw SES
category differences. Close atteation must be paid to these .factors as
the trend in test performance was very definitely towards decreased |
:functioning with decreased SES. _ .

H»The distrlbution of'subjects according to IQ‘was similar for FBW'
and VLBW.samples. Tt is not surprising that effects of IQ upon test
performance were highly signif1cant ‘both overall and when grouplngs were
Y}ewed separately. As IQ increased, test performance also increased:

| Considerable dlfferencés nere found in dlstribdtion of VLBW and FBW
subjects accordlng to attentlon deflcit behavior,’with a 31gn1ficantly

N -

larger group of VLBW subJects falling into the categories of susplcious P
1
9

and hyperactlve and a si>n1ficantly larger group of FBA subJects falling

into the category of normal. When effects of behavior upon test
.performance were eXamined;'a sionificant main effect as well'as
-significant differences oetween the test performance of the two sanples,
when the three behavior categorxes were compared, wera seen. Obv10us o
‘lmprovement in test performance was associated with movement from
vhyperactive to normal behayior categofies. This effect was less obvious
between the suspicious and normal categories in:the FBW sample.

An anarysis of!the‘predictive efflclency of the variables in

. “ :

determining membership.in the VL%g;or FBW groups found behavlor to be -,

. : B
the strongest element with five other variables reaching significance.



* The discriming;ing power of the most efficient variable was, however,
limited.. Success réte'of assigning grou§ membetship did not inérease
greatly by including all six significant variables, suggesting a great

deal of overlap in the test performance of the two samples.

R

; :

Py e



.'gﬂ" Chnpter V
Discussion and Conclusions o oy

Discussion .

VLBW, - FB Differences

'The central eoncerngof thié study was an analysis ot'the learningb
profile of a ve}y low birthweight (VLBW) sample comparad with the
learning profile of a full oirthweight (FBW) sample at 5 1/2 years of
~age.. To make. this comparlson, 110 VLBW subJects and 197 FBW subJects
were indiv1dually assessed using a battery of ten different instruments
to measure general cognitlve development as well as’ speciflc aspects of
auditory/language processes, visual/visual-motor processes, memory,p

attention ﬂeficit behavior and socio-economic status.

Although the results of past research have strongly implicated very

1ow birthwelght as a causative factor in the development of learnlng
disabilities among an otherwise healthy population of school children,
little support was found for this position in the preeent study. Onlw
‘in regard to attention deficit behavior and socio—economic status was
there strong statistical evidence that the VIBW sampleﬂwas different
vfrom the FBW sample. A general trend for lower scores.tn the ‘VLBW -

" sample also produced a significant_overall effect’ .Applioation of

\‘varying statistieal procedures produced consistent results indicating

that the two samples were'nuehralike in'many respects. .
S.‘”Aﬂ.though comparing the test results of the VLBW sample withtthe.:

¥

norms oéathe tests lndicated significantiy reduced functioning on 7 of

.8

{

15 variables, differences from the aorms in the same direction and of a

116
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eimilar.degree were also found in the FBW sample. In fact, when the
reSC results of the VLBW sample were conpared with the restvresults of )
the FBW sample, no sfgnificantidifferences were found among the

individual variables. An overall'significanc effect was produced,

however, by the tendency for VLBW scores ‘to fall slightly lower than the

»

FBW scores which occurred w1th 14 of the 15. variables. The remaining

variable mean (Auditory Attentidn Span) was essentially equal for tne‘
two samplea. | -

"It apnears that the cognitive ekills and preschool readiness
skills, as measured by the present study, were very similar rorlthe two
samplee. Presented graphicallg, in Figure 3, the ‘total and
inrerquartile range for the two samples, are seen to overlap oreatly
- In- ‘light of the failure of any 51ngle cognitive variables or group of
variables to differeatiate the VLBW from the FBW sample, generalizations
regarding the extent of learning disabilities in the sample will be
iiimited.

It.appears that, by eliminatlng all sanects with major handicapping
conditions from the~§LBW samﬁﬁe an essentially normal distribution of
skills is produced‘with regard to cognitive functioning, sugg esting thar
the proportion of learning disabled subjects among the nonhandicapped
VLBW‘sample may be siqilar to‘rhe proportion of learning disabled
subjects in the FBW sample. For the purpose of srudying learning

‘disabilities some information is lost by analyzing mean scores rather

" than studying the yariability within ind{vidual learning profiles. An

S

N
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’future research in'thisearea.'

1197

indepth investigation of profile variability may be a consideration for
Caution must be taken, however, in analyéing profiles resulting
-from a test battery drawn from a variety of sources. Recurrent patterns_

of variation in,such profiles can, in fact, be a product‘of'the-1“

mhltiyariate‘tool, as the noips are'derived from.VarYinngrocedgres,

*

' Male-Female'Differences

populatiOns, eographical areas, and periods of. time.‘ Infclinical

' -practice, adJustments are made ia interpreting results by accounting Eor

the tendencies of various instruments to over or underestimate ability.
S S, e S .
Familiarity with the subject population .and the assessment tools is
necessary to make these ‘ad justments. In the statistical'analysis of
results derivedufrom,Zaryingvsources, such accommodation is not
possible. Uée of comparison or controI‘groups is essential, thsrefore,

to clarify results. o '

Previous studies (Drillien, 1967; Drillien, Thomas & Burgoyne,

”.1980' DeHirsch Jansky & Lanaford 1966 Fitzhardinge ‘& Ramsay, 1973

n'

Hunt, 1981‘ Rubin, Rosenblatt & Balow, 1973) suggest“that VLBW males may
be moretvnlnerable to difficulties in academic skiil‘%evelopment than
females. The preseat study does not lend support to this theory.

Comparisous of the test performance of male subjects with the test

'performance of'female subjects produced no signi@icant differencesginf;
the VLBW sample, although the tendency was for males to score slightly

:lower than females. It was suggested‘fin the results chapter, that the

elimination of all subjects with handicapping condltions may also have

¥




removed from the VLBW: sample those male subjects predisposed to

weaknesses on measures of preschool cognitive processes.' The VLBW
sample was comprised of a greater number of female subjects than males
(61 females, 49 males). In previous studies of male-female differences

1

among the VLBW population, males may have been placed at®a disadvantage

A
S

. as the-categories for study are often based uponvabsolute birthweight -
1groupings rather than precentiles. As male infants are larger there Is
'ineQuity in'this method of grouping subjects.

- Gestational Age and'BirthweightACategories

Influence on test.perfo%@ance of gestational age and birthweight,
within the limited range examined—in thelpresent study, was
nonsignificant. The ma jority of VLBW Subjects were in the 1251-1500
gram birthweight group (59%), at 30 to 31 weeks gestation &?4.5%) which

\ is appropriate growth for gestatimﬁpl age. Test performance of varying
- /—/“‘-
birthweight and gestational age groupings did not differ sirnificantly..

Mother 3 Age

The overall effect of mother's age upon test” performance in the

VLBW group was‘also non-significant. There was, however, a significant‘ﬂb
dlfference between the. test performance of the group thh the youngest
mOQhers (age 15-20 years) and the test performance of the remaining .
"'sample. A laréer than a‘pected number of mothers fell into this young
-age oroup (25 5%) compared with 17.9% of the population in that age

range in’ Alberta in 1976 the midyear of'the study. As significantly

reduced test performance was observed among subJects from this category,

further research examining other factors related to maternal age appears
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to be warranted. Socio-economic status; life style, physical

-

maturation, and pre=natal care should be considered in such an

5 .

investigétion.

e~ ' :
Soc{o~economic Status . .

'Research of the very large collaborative study follobingyS0,000

' bir;hs in the‘U.S. from 1959 to 1965 (Broman, Nichols‘&-Kennedy, 1975)

sugge;ted that socio—~economic status was the single most-important
factor in detggminipg'optcdme'in vafious aépects of developﬁent
includ{:g'cdgjéii?éfaeveloﬁment. .This Qééffound to be true for éxl
children, inciﬁdi;é full birthweight as well as'low birthwéiéht; There:
was evidencé-iﬁ'the bresent study‘to support this ré;éaréh. The effééts
of SES upon the test perfdfmance of both VBLW and FBW‘séﬁpf2§ were

significant, with a trend towards decreased functioning with decraased

SES. This factor becomes even more importaﬁﬁ when the distribution of

subjécts into SES-catégories is examined. . The VLBW group was ; o

significantly disadvantaged when cohpared with the FBW group. The

_ majority of VLBW subjects were w;;;::\ﬁ}ishen Category 6 (39.0%) the
blowestfcétegory, while the majority of FBW'subjects fell into category 5
. {33.3%). More than half of-each group was, however, in categories 5 and

6 (see p.97) which is in harmony with Alberta Statistics (Statistics

Canadé, 1976). ﬁgyL.

'As previously discussed in the results chapter, the social daté‘forl
the VLBW s;mple.was collected at birth, while this inforgation was
gathered’at age 5 1/2 years for the FBW sample. With a large proportion

of very young mothers, it is expected that the f@thers'of‘VLBW sﬁbjects
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_(on whom the Blishen Socio-economic Index is based) would have been less
well established professionally at the time of rating than the FBW
fathers. A difference 1n.urban-rural status also exists, with 100% of
the FBW sample derived from an urban population, while 19% of the VLBW
subjects had rural backgrounds. ‘

 Recognition*of the importance of SES with regard ‘to outcome
suggests the need for early interventlon with the most - dlsadvantaged
families with VLBW lnfants. While early parent-child ‘Interactions

cannot alter organlc Structures, the adaptation of the child to nls or

’ \
her env1ronment is greatly Lnfluenced by the child's relationship with

the mother and by the social ‘situations andﬁgignitive experiences to
which the child is exposed.. Improved functioning is most llkely to
occur with the optimal suppoct moré often found in families of higher

) SES. Counselling and support services for families of limited resources
.rearing VLBW children may lead to lmprovements in future functioning.
SenSLtivity\towards the group of very young mothers appears to be of

.
particular importance.

,

Attention Deficit Behavior

The variable of attention deficit behavior proved to be a uery
*ilmportant factor in the comparis@ﬁ of VLBW and FBW subJects. qighly
' 31gnificant dlfferences in the dlstrlbution of subJects occurred on this’
dimens?gg with 77% of the FBW sample categorlzed as normal whlle ouly
33% of tﬁﬁ&VLBW sample fell into this group.‘ Behavxor was the most
&

efficient variable in dlfferentiating the VLBW and FBW Zroups although

the power to dv;crlmlnate was moderate., Wore lmpdriantly, this variable

O o o

N .
<
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'iproduced significant impact upon the test perjf?mance of the subjects.
Obviously stronger test performance was seen In the normal category when
tﬁcompared with the suspicious and 'hyperactive groups. A limitation in
l‘generalizing this finding exists'in.the fact‘that the David's Behavior
iiScale ‘was completed by a different source'for each sample. Parents of
pthe VLBW sample completed the ‘behavior scale’ while teachers of the: FBN

sample provided the ratings. This may have influenced the.general level

of the behavior assessment as settings and behavioral expectations may

.

have varied from one rating group to the other, although both groups of

adults would have been ver& familiar with the subjects to be evaluated

e

and ratings were completed with the guidance of an examiner.

IQ Levels

£y

It was not surprising to discover that level of IQ produced major
impact upon test performance, with gstronger test scores accompanying

L0 _ :
higher IQ's. However, because the afgtribution of‘s$ﬂ§EEﬁs according to

I1Q ca_tegories was similar for VLBW a‘f‘BW samples, this variaj@e was
considered to be part of the outcome rather than in interveniny

’ !
variable. Differences between the groups in IQ level would have
necessitated accommodation of this-.factor in interpreting findingé. ‘The
. similarity in distributions metely reinforces the similarity of the two -
samples. ’ ‘ T v . v,

Suggestions for Future Research

Attention Defieit Behavior

As the behavior variable was the most efficient dibcriminating

3

factor separating the VLBW from the FBW group, further research

@
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i s . . . ' 5
employing instruments more sensitive to the varying aspects of attention
deficit behavior is recommended- lt may be that certain dimensions of

o

this behavior are more efficient in discriminating the groups. This

L)
information would ptovide for more precise characterization of the VLBW
group and, hopefully, more successful intervention if these behavior

patterns prove to be troublesome.

:§gcio-economic Status

§ocio-economic status also appears to have a powerful influence\

‘upon various factors relating to the condition of VLBW as well as

educational cognitive, and behavioral outcome of the subjects. Further”

research examining this very complex factowy in greater depth is
_ - . " - L \ ’ . .
recommended. The iﬁteraction of initial deficit, genetic potential,

‘ : N : . - ¢ . ’ .'..,
environmental effects, and futureriniellectual and acadenic performance

" are recognlzed as extremely 1mportant, although the relationshlp is oot

[

“entirely clear. Single indices of SES tend to be too general. to prov1de
adequate information for clarification of tnis dynamic factor.
Investigation of specific elements related to SES may be more useful.;

'Marital status, stress in the home, cultural background, family 31ze,

.yand maternal health may influence outcome in different ways. Research,

.

by Robertson and Finer}(l988) suggested that educational levels of both

mother and father as well as IQ levels of the parents nay be more

- important than occupational status in determining outcome. An

investigation of the interaction of SES with varying practices in child

vrearing in the VLBW population would also. provide valuable information.

The association of maternal age with SES wagrants investigation as well.
’ . . g i_-‘“tf . .

»
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Learning‘DiSabilities Research
As assessments In the preschool years have limited generalizability.
) ' '
in learning disabilities research, two suggestions for further 1

investigation are made. First, the predictive Qalidity of various

measures. used in preschool screening for learning gisébilities must be

.established. Second, fdllow-up studies of VLBW subjects must: de

extended well into the elementary school years and beyond to clarify the

;wagéfin which the complex factors associated with VLBW interact with the 7

sophisticated demands of schobling at'higher levels.

»

Neurological Status

"

Research suggests that, although,increasing pfoportiohs of -VLBW

Ainfants‘are not impaired,'a high risk category exists when-ver? low

birthﬁg}ght is associated with 1ndicéﬁors of negrological pathologyv‘
| Céléﬁg; Fawer, Claeys, Arrazola, bucfe£ & Jaunin, lb86; Drillien,.l972;
;g?ﬂérdingg‘&'RamSay; L§73; Pape, Bunig; Ashby, & Fitzhardinge, 1978).
Studying the nature and degrée of neurglogical dysfunction associaéed
\ o : . - ) A
with fpﬁure leérning'disabilitiés of various types in the VLBW
pdﬁuiaﬁion would not équ lead to greater accufac&‘iquredbctiﬁgi
outcome, bﬁt would algo;expand the fiéid of knowLéqée in the génerai;

area of learning disabilities. .,
. : )
Thefresuits’éf this study‘Kalthough viewed with caution, must be

considered to be very encouraging to researchers in the fields-of

neonatalogy and educational péychology. The group of nondisabled

survivorébof VLBW,, altﬁoughxcomprising only 30% of the original group of
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admissions to the neonatal intensive care units, appears to be a healthy
group, not only physically, but cognitively as well. Medical
practitioners and support profdisionals .can, with some certainty,
counsei families of VLBW infants tovexpeot those known to be free of
major disabilities in infancy, and appropriate for gestational age, to

approach the school years -without anticipating major problems. Early

.

signs of attention deficit behavior must be heeded and appropriateyvlrv
guinance provided.. Ideally support must also be given to families‘frbda -
lower socio-economic levels ann to very young mothers. The maJor
conclusion of this study must be, however, that early intervention and
inten51ve care treatment is.realizing results. Improvements in survival
~“tes are accompanied by. 1mprovements in the quality.of life for those

n

who surv1ve.

N
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Variable -
Stanford Binet
PPVT

VMI

David's Behavior Scale -

$

Wepman Auditory Discriminatita

8.

Rhyming

Sound Blending

School Language and Listening

Letter Recognition
Visual Matching
Pictorial Absurdities

T Quantitative Language

Auditory

e

Attention Span

.
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Appendix A
.Method for Reporting Test Results

Score Defivation

IQ X = 100

Standard Score

Age Score Difference

Raw Sco;e range 6-36
Category Normal < 19
Suspicious
Hyperactive >23
Categpry . 1-5
1 indicates weakest abiliny
Raw Sqore range 0-13
Stanine range 1-9 ~g
Raw Score "~ range 0-15
; Raw Score range O0-11
Raw Score range 0-14

¢
(Mental Age - Chronological age +

Age Score Differeace

.Raw Score

Age Score Differenée

.
“1Q X = 100
Raw Score 0-12

range

Y
range 0-11

« X = 100

19-23

t

»

(Mental Age - Chromological Age + 100)

Y
4

100)

i b d
(Mental Age - Chronological age + 100)
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APPENDIX B

Test Results of Subjects with Lowest Birthweight

‘and Earliest Gestational Age

Variable Subject with Subject with Earliest
Lowest Birthweight Gestafional Age

Gender ’ Nale% Female
Birthweight ’ 851 krams 900 grams
Birthweight

Percentile 45 60
Gestational Age ’

(weeks) - 26 weeks 25 weeks
CHTondlogical Age

(years & months) 5-4 5-6
Socio~economic Index :
Mother's Age 18 27
Stanford Binet IQ Y102 102
PPVT Percentile 91 89
PPVT Standard Score 118 115

VMI Age
David's Behavior

Wepman Auditory
Discrimination

Metropolitan Readiness
Percentile ’

Metropolitan Readiness
. Subtests:"’

- Rhyming=Raw Sco;e & Category

School'L$nguage and Listening

Letter Recognition
Visual Mafffghing
Quantitatfve'Language
Auditory Memory

Gate's MacGinitie Sound
Blending Stanine

" Detroit Subtests:

Pictorial Absurdities Age

Auditory Attention Span
for Related Syllables Age

4-1 (15 mogth delay)
18 (norma'l‘:\

4~abave average

28

3-low

10-average

lOfavsrage
9-a;;rage
7-average

8~average

6-0 (8 month advance)

%

-

4-5 (12 month delay)
20 (suspicious)

3-average o

24

5-iow

él-average
ll-average .
7-low

9-average

10-average

4-6 (12 month delay)

7-0 (20 month advance) 4-6 (12 month delay)

w
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APPENDIX D S
Group Variable Means for Categories of SES oo
. M o
VLBW Sample : a /5‘ . >y .
| ' : . iy i
T ' ¥ 'y
b - N e
o - R 3
Variables Bliskj,e%v‘ ategory * I E .
ble2 3 v o4 ‘S b 7
‘ REET A : e B
.l‘ af',.; . ‘ : R
"'ﬁ.‘,.{. o P ,
Stanford Binet , 120.5 110.6 1§B§3A'.103.5 100.2 - FE,
PPVT 7 108.5  109.2 1030702, 2::100.3 - 7
VMI . 104.0 _é}94.4 94.7 "B7.8 9™, ¢
v ) - S a\“’"‘v"
David's Beahvior Scale 17.3  21.1 19.6 20,1 2l.1
- ' ] Vo /r‘ ) - ,
Wepman Auditory Discrimination 3.5 3.4 3.1 3.5 2.9
Rhyming 11.8 . 8.0 8.1 7.5 6.3
‘Sound Blending’ 6.5 ' 5.3 5.4 4.5 4.&
School Lang;xa‘ge & Listening 11.8 10.6 = 10.3 10.5 9.4
Letter Recognition 1.0 9.7 8.8 . 9.3 8.4
Visual Masching 13.0 %Qf 9.2 8.8 8.4 ’1.
. Pictorial Absurdities 106.8  95.0  96.2 922  90.8
Quantitative xﬁngua’ge 9.2 7.6 7.7 7.7 6.3+ '
' . 1 ) :
Auditory Attention Span 93.0 98.1 10l.l1 100.5 92.1
Draw-a-Man 98.0  91.0 * 95.3 86.0 87.6
Auditory Memory. '10.3 8.1 9.4 7.6 7.6 - &
* Category 1 indicatgss_.»klighest SES .
. ) X
s '
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Gtoup/Variable Mégﬁéffor Categories of SES

:;,:"fx N

%

FBW Sample

T

154

Blishen Category *

b

Variablés
| 1&2 3 4 5 6
Stanford Binet 114.8 109.5 106.8 102.6
PPVT 115.6 © 111.9  108.1 95.7
VMI 5%.5 96.1 97.4 96.1
y ' | ' ; e
David's Behavior.Scale 14.3 14.8 14.9 16.4 15.8
Wepman Auditory Discrimination 4.3 3.6 3.8 3.7 3.4
Rhyming | .88 112 8.1 8.7 7.8
Sound Blending - ‘ | (/ 6.0 7.0 6.0 5.8 4.8
School Laﬁggagg & Listening 10.4  11.5 10.8  10.4 10.1
Letter Rééognition ' 16.3 10.6 9.6 8;@ 9.4
Visual Matching . 0.6 ¥ 10.5 9.5 9.6 9.4
Pictorial Absurdities ® 97:4  94.0  98.0 96.8 96.3
Qﬁantitative Language ' o 7.9 8.5 8.1 7.5 7.2
Audicéry Accéncion Span . | 94.7  112.1 99.4  95.0 89.8
Draw-a-Man o 98.5  93.8  97.4 0.0 9%.3 .
Auditory Memory ‘ 8.8  10.4 8.7 8.4 8.4
. . 4
* Categbr% 1 indicates highest SES &
N
;
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% - APPENDIX F

Group Variablé Means for Categories of IQ

-
N

VLBW Sample

155

{
Variables . - IQ Groups '
. . 70-85 86-100 101-115 116-130 131-145
& -, '
PRVT By 79.6  98.1  105.0 112.2  111.0
VMI = 85.4  90.9 95.4  .99.8  100.0
David's Behavior Scale 23.3  20.9 °  20.2  19.4 18.5
Wepman Auditory Discrimination 1.4 2.9 3.5 _ 3.6 3.5
Rhyming 3.0 6.8 7.2 9.6 12.0
Souéd Blending 3.7 4.5 4.9 6.2 5.0
School Language & Listening 5.3 9.7 10.6 llfO 13.5
Letter Recognition 4.7 8.2 9.3 10.7 10.5
Visual Matching 5.3 8.0 9.3 10.6 13.5
Pictorial Absurdities 79.9 92.8 937 98.4 _ 10L.5
Quantitative Léﬁguagé - 3;4 . 6:]'0“-’:7}2  . 8525\ 9.0
Auditory Attention Span . “}QGG. 37:9.;:{i9é;7 ; i;i.OJ"‘lO5.O
Draw-a-Man | :'éilo 86:1 fiﬁjé§,9’f7’§6.r.f 105.5
Auditory Memory . o 444.3,9 F;Z;; “£i58.7;:i 9!1. “11.5
; bt s Sl
E ';
oo 5
PR > ';.,';;" f o
A | s ‘Jﬂlfjf ‘
. ;ﬁ$ﬁ,t .



APPENDIX G

Group Variable Means for Categories of IQ

@ . \ FBW Sample
Variables . IQ Groups

| 70-85 86-100 101-115 116~130 131.—145'
PPVT b 88.4 - .96.2 109.7 116.8 -~ 119.9
VML ) -» ’ 84.7 96.1 97.1 99.1 | 104.0
David's Behavior Scale | 19.3 17.3 "15.8 12.9 12.7 -
Wepman Auditory Discrivminat:ion 3.3 3(4 3.8 ;3'9 4.5
Rhyming ¢. ' o 5.3 6.2 9.4 10.0 11.9
 Sound B,Lg;}ié&‘g ) 4.6 4.9 5.9 6.2 7.9

LR R v '
School Langua‘ge & Listening 7.6 9.6 ‘ 1'0.6 llv‘ﬁ 12.2
Letter Recognition 3 6.1 8.8 " 10.1 9;8 10.9
Visual Matching | 7.4 8.5 9.9 11,0 11.9
'Pictorial Absurdities o 89.3 93.8  96.7 lel 3 101.7
Quantitative Lavvnguage 5 5.9 6.6 8.0 8.5 9.4
Auditory Attention Span - 75.6 85.0 94.1 110.3 122.9-
‘Draw-a-Man | 79.6 .95.0 97.3 " 98.9 . 105.4
Auditory Memory . 49 82 8.4 9.4 10.5
LT, ,
'S :
.

.
g,
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{ APPENDIX H

Group Variable Means for Behavior Categories

i

VLBW Sample

Variables . i Behavior Categories
Hyperactive Suspicious Normal
. .
Stanford Binet | 95.6 106.0 | 108.3
PPVT ’ ' 96.1 103.7 - 104.9
vMI .\\ﬁs 89.9 - 96.4 9.38
Wepman Auditory Discrimination - ' 2.5 3.2 3.4
Rhyming .‘ _ "‘:‘ 5.9 7.3 4 8.3
Sound Blending | ' 4.6 4.7 5.7
School Language & Listening 8.8 | 10.3 10.4
A Letter Recognition - | 7.9 | 9.2 9.1
o Visual Matching . - 7.6 a 9.1 9.7
Pictorial Absurdities 88.3 94.2 97.4
. Quaﬁtitative Language 5.6 © 7.3 ) . 8.0
Auditofy Attention Span | _ 96.7 . 98.4 94:4
Draw—a—Mani‘ | 86.5 - 90.5. 906
Auditbry Memory 7.6 : 8.0' 8.6 '
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APPENDIX I

" Group Variable Means‘%or Behavior Categories

FBW Sample

Variables . .Behavior Categories. - .

'ﬁyperacfive Suspicious Normal

bl

‘Stanford Bimet - 93,8 171033 0 109.9

PPYT : . 100.6- S

It

L06.0° =7 1078
VMI : : . 90,5 - RT3 DN Ao

« : - . l ) R L ~_'. ‘, CE )
W¢pman Auditory Discriminatiod', " 3.2° ’,,% 
Rhyming ) o : 6.6
Sound Blending : = ‘.‘jl.. 4.9

School Language & Listening_ . . 8.5

Letter Recognition . 7
' ’ o . ) . Lo ’ v
Visual Matching o o . ‘ 6.2 .. ‘ ‘ g;S,:._L‘ 0.1
5

Pictorial Absurdities - .. S99

L g . - B R
figgtative Language =~ 6.8 A . 'ﬂ\s SN T.8 T
Auditory Attention Span ST 87.3 .. - 90,4 982
Draw-a-Man | I 85.8 - 95.2 980

Auditory Memory . » - 6.7 ‘8;3'. - 4“9.0‘;
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.Most Children Less More

Mast Children . = . Less More

APPENDIX J

Child's Name Birth Date

Racer's Name Date of Rating !

Please rate the child on each of the chlr-! tics (or behavior)
listed on the following scnleu- Place a check mark at the potnt oa the
scale indicative of your escimat: of the degrec to which the child
possesses the psrticular charscteristic.

As you make each rating, judge the child in comparison with other
children of the same sex and age. That is, the ratings should indicate
your estimate ol the child's bahavior in comparison with the behavior
displayed by other "normal children.”

" For each of the characterlstics, which are defined below, place a
check matrk at one of the six pcints on the scales ruaning from “auch
less than most children™ to "much more than most children.” Do not mark
the aidpoint on any of the scales. Even though it may sometimes be
difficult to make a judgment, pleaae make a rating on one or the other
side of the scale. [

1. Hyperactivity - Involuntary and constant overactivity; advanced
motor development (throwing things, walking,
‘running. etc.; always op the move; rather run than
walk; rarely sits sti

Huch'pre Than

Much Less Than Less Slightly ~  Slightly More
. Most Children

Most Children Less . More

2. Short Actention Span and Poor Powers of Concentration -
Conceatration on a single activity is usually short,
with frequent shifting from one’activity to another;
rarely sticks to a single cask very long.

Much Less Than Less Sllghtly Slightly ) More
Most Children Less More

Much More Than
Most Children

3. Variability - Behavior is unpredictable, with wide fluctuations in
performance; '“sometimes he (or she) is good and
sometimes bad.”

Much Less Than Less Slightly Slightly More
Most Children Less More

Much More Than
Most Children

4. Impulsiveness and Inability to Delay Gratification - Does things on
the spur of the moment without thinking; seeams
unable to tolerate any delay in gratification of his
(her) needs and demands; when wants anything, he

. (she) wants it immedlately; does not look ahead or
work toward future goals; thinks only of immediace
present situation.

Much More Than
‘Most -Children

Much Less Than Less Slightly Slightly More

5. Irrltubillty - Frus:racion tolerance {s low; frequently in an ugly

wood, often unprovoked; easily upset if everything
does not work out, just the way he (she) desires.

Much- Less Than .Less Slightly’ Slightly More Much More Than
Most Children . Less | - More Most Children
6. Explosivegess - Fits of anger are easily provokege reactions are

often almost volcanic in their idfensity; shows
N .. explosive, temperrtantrum type of eﬁotional

-ou:bursts.
Much Less Than Less Slightly Slightlf More Much More Than
[ Most Children

- i - Ay
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