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ABSTRACT
Ca _
- ) . i
% With advances 1n neonatal intensive care, many -
infants born at misk dﬁe‘to very low birthweight (1500
grams or less), due to intrauterine growth retgrdation {the
small-for-gestational age infant has a birthweight less than

_2_SD below the mean for gestation@ or due to severe Resp?ra}ory,‘f'
Diétress”SyndroWe and birth asphyxla, survive free of major S
debilitating sequelae. However, these apparently 'healthy'
children may experlience difficﬁlties in perceptual, cognitive
and academic performénce. | ‘
. ~ . )
The early language. development of 12 'healthy'
children potentially at risk due to their pre- and perinatal
histories, and a group of comparison chlldren matched for sex
and soclal class was investigated. The analysis of language'
during this rapid phase of acquisition (18 to 30 months)
indicated whether the two populagions were acquiring 1anguége

. f
similarly. Of further interest was the ambient linguistic

environment provided by the mothers of these children.

A
33 LS

spontaneous speech, quantified verbal output (the rate and

I _ The language measures, derived from the child's

amount of speech), syntactic complexlity (mean length of

utterance, upper bound and type-token ratio) and morphemic

iii
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acquisition. Comprehensiop and expresgﬁge séores'Were also
.derived froﬁ the Reynell Language Scales. The mothers!
'spee;; was scored far verbal output and syntactié complexity.

The high risk children were as verbose as the
comggrison children, but thelr language was syntactically,
less comﬁlex. Comprehenslon scores were also significantly
lower for the high risk group. Although the .high risk scores
(uncorrected for the dégree of prematurity) were ﬁithin nérmal
range, they were still,significantly below those of the com-—
parison children. The language of the two gfoups of mothers
did ndt differ. | § . /

It was concluded that the early ‘language of the high
risk-children showed evidence of maturational delay and/or

cortical lesion, and that but for the perinatal insult the

high risk children may have performed better.

iv



ACKNOWLEDGEMENTS
| f

At the culmination of many years of study, I am

. k.
grateful for my contact wlth professors, colleagues and

students in the Growth and Devélopment Programme. f e
- I am especialiy appreciative of the guldance profferéd
by my lmmediate committee members.

My supervisér, Dr. Linda Slegel, has been extremely
generous in allowing me access to her study of high risk
Infants, which has éeréed as the baéis'fﬁr thié thesis.

'She has taught me the art of good research. I thank‘her
for her guldance, hospitality and for the many warm chats
over the years,

Dr. Barbara PFerrler has been'supportive, in ways
sf which she may not be aware, in steadfastly backing my
academic progress. I am indebted to her.

Dr. Dugal Campbell has offered}incisive and
scholarly direction, and has allowed me the opportunity to
hear many fine academic presentations?

I thank the Medical Research Council of Canada for
recognising my scholarship-and for ﬁroviding[me with funding
thrdugh my student years. |

Linda Graham, who took over the'typihg at the last

moment from Marg Bélec., has kept my margfhs stralght and

v



has glven me Invaluable assistance in the final presentation

of this thesis.
!
I dedicate thils thesis ‘to my jwusband, Alan, my

children.Ayelet and Noam and to my pafents, Jacgqueline and

Gerald Tolkiln.

30 the stout fetus, kicking and

alive,

Leaps from the fundus for his

final dive,

Tired of the prison where his

legs were curled,

He pants, like Rasselas, for a
e wider world. .

No more to him theilr wonted joys

afford, .

The fringed placenta and the’

knotted cord.
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7 INTRODUCTION ¢

Preamble to the Introduction
L 1

This thesis was concerned with the ontogenesis o;\
‘languagé in a population of very low birthweight (VLBW),; ’ﬁi
sgall-for-geg;gb;enal age (SGA), respirato%y’élétress
*syfdrome (RDS) and birth asphyxiated infants who survived
these pre- and perlnatal stresses withoﬁt major sequelae.

Such a population of infants, born in the 1970's,
has benefitﬁed from neonatal intgnéive care. Hggev;r, the
progndgls for the 'heaithy' higﬁ risk infan® is not always a
cléarly defined, because, whii; the original trauma and /?7—
possible central nervous system lesiohs continue to act on
the ghild's deveiopméﬁ%ﬂ . sequelae are often subtle and

. —
not evident until later in the child's 1life.

‘ Language acquilsition is one.critical skill through
which developmental disabiliﬁy may express 1tse1%. Unlike
mos% outcome studies which have concentrated on the general
developmental deficits; thils thesis focused.on the specifics
of early 1anguage‘acquisition.

Two bodies of literature are covered in the

“introduction. The first addresses the nature of, and the
developmental outcome for, the high risk infant. The second

discusses language acquisition and the measurement of

linguistic performance.

. 1
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Introduction

Wilth the introduction of neonatal intensive care
ﬂNIC)l and the contlnued refinement of perlnatal management
techniques, the 1Infant born at risk is provided with
nutritional, metabollc and respiratory support to compensate
for underdeveloped and mal-functioning 2;gans. According
to Blake, Stewart and Turcan, i1977) there 1s evidence to
suggest that major handlcaps of perinaﬁgi\origin occur only
if NIC falls to prevent serious hazards such as hypoxia.2

IHigh risk infants (that is, the very low birth-
welght infant (VLBW), the small-for-gestational age infant
(SGA) anﬁ/infants with respiratory difficulties)
are now more likely to survive and less likely to have
Kmajor;.sequel'éé, (for example, cerebral palsy, mental

retardation, hydrocepha1y3) (Alden, Mandelkorn, Woodrum

-lTwo to three percent of newborn infants require
attention in NIC due to severe 1lllnesses or abrormalities.
(Reynolds, 1978). For detalls on NIC practices, see
Blake, Stewart and Turcan, (1977) and Reynolds, (1978).

Given the different etlological conditions
associated with the small-for-gestational age infant (SGA), .
and the appropriate-for-gestational age infant (AGA), (see
pages1lh ff ) perinatal care appears to most benefit the
AGA infant (Sabel, Olegard and Victorin, 1976).

-

3These and other sequelae are discussed on pages {l ff



‘et al., 1972; Blake, Stewart and Turcan, 1977; Calame,
Reyﬁond-Goni, Maherzl et al., 1976; Da Levine and New,
1964; Davies, 1976; Davies and’StewartTn:;?S; Davies and
Tizard, 1975; Drillien, Thomson and Burgoyne; 1980;
Fitzhardinge, 1975; Fitzhardinge, Kalman, Ashby et al.,
1978; Fitzharainge and Ramsay, 1973; Francis-Willlams and
. Davies, 1974; Grassy, Hubbard, Graven et al., 19%6&
Hagberg, Hagberg and Olow, 1975; Hagberg, Olow and Hagberg,
@ >1973; Horwood, Boyle, Torrance et al., 1982; Johnson,
Méfﬁchowski, Grobstein et al., 1974; Kitchen, Orgiil,
Rickards et al., 1982; Kitchen, Ryan, Rickards et al.,
1980; Knobloch, Malone, Ellison et al., 1982; Levene and
Dubowitz, 1982;.Lubchenco, Delivoria-Papadopoulos and
Sea;les, 1972; Nickel, Bennett and Lamson, 1982; Orglll,
T Astbury, Bajuk et al., 1982; Pape, Buncic, Ashby et al:,
- 19785 Parkinson, Wallis and Harvey, 1981; Rawlings,
Reynolds, Stewart et al., 1971; Reyﬂglds and Taghizadeh,
197&;‘Rothberg, Maisels, Bagnato et al., 1981; Rubin,
Rosenblatt énd Balow, 1973; Sabel, Olegard and Victorin,
1976; Saigal, Rosenbaum, Stoskopf et al., 1982; Siegel,
Saigal, Rosenbaum et al., 1982; Stewart and Reynolds, 1974;
Stewart, Reyholdq and Llipscomb, 1981; Stewart, Turcan, ‘
Rawlings et al.*‘1977; Téberg, Hodgman, Wu ef al., 1977;
Thompson and Reynolds, 1977; Tuck and Ment, 1980; Yu and
Hollingsworth, 1980).
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These studies indicate that there 1s the prospect
of an improved outcome for the infant bern weighing 2505
grams or less (Pharoah and Alberman, 1981). A survey of
world literature concluded that since the introduction of
NIC, survival rates have trebled and the handicap rate has
remained stable at 6 to 8% of VLBW livebifths (Stewart,
Reynolds and Lipscomb, 1981).l

Morbidity rates have also been calculated based
on the number of survivors, rather than on the number of
livebirths. A review of 10 studiés gives an overall
incidence of 18% of surviving VLBW infants wilth significant
heurological handlcaps, including CNS damgggj cerebral
palsy and retardation, indicated by a developmental
quetient score of less than 80, coﬁggg%ed for the degree
of prematurity (Levene and Dubowitz, 1982).

Studles comparing the incidence of major sequelae
in VLBW infants before and after the introduction of NIC
in 2 hospltal or area, conqludé that thése rates have

remained stable, although there 1s a larger percentage of

lThe studles 1included in the review by Ste)art,
Reynolds and Lipscomb,/ (1981) were those in which all
liveblirths were accounted for, and the prevalence of
handicaps was noted in infants of at least 12 months of
age, (corrected for the degree of prematurity). The
handlcaps of interest were those of a neurological nature,
such as cerebral palsy, and mental retardation defined as
an IQ score of 2 S.D. below the mean, or a developmental
quotient score of less than 70.



infants surviving without major sequelae (Jones, Cummins
and Davies, 1979).1

The<giyent and nature of the improvement varié;
wlth the population under study,2 &ifh the center or
hospital and whether the infants were 1nborh or referred
after birth;3-the social and ethnic status of the

population,u the age of the childrenlat f‘ollow-up,5 the

lA decrease in the number of handicapped children,
as a percentage of the number of survivors, 1s accompanied
by an increase in the proportion of infants who have not
benefitted from NIC procedures (Alberman, 1978). Thus,
while NIC reduces major morbidity rates it does so
selectively most benefitting those infants with perinatal,
as opposed to early fetal, lInsult.

. _2Outcome studies for the various high risk
populations are discussed on pages 8 ff,

"

3Inf‘ants who are referred from other centers are

subjected to the stresses of transportation and are without
the benefits of early treatment.

"Inadequate resuscitation at birth, prolonged

hypoxia and acidaemia, together with the cold

stress of transport that 1s seen so frequently

in the referred patlent influence not only the

immediate neonatal period but also the type

and frequency of developmental sequelae." .

(Fitzhardinge, Kalman, Ashby et al., 1978, p. 140).-.

Hsee pages 32 ff,

5Developmental deficits manifest with great
variability and may not be evident at birth. Some problems
oply emerge at school (Blake, Stewart and Turcan, 1977;
Kitchen, Ryan, Rickards et al., 1980). '
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1

attrition rate 1n long term outcome studies,” and the method

of data collection.?
In spite of the breadth of information available

on the.progﬁosis of the high risk infant, many studies do

‘not clearly elucidate the developmental status of these

children due to shortcomings in their design. Common

problems ineclude -vague definitions of morbldity which
de not specify the nature of the deficits?

lSiegel, (1982 (a)) compared the early infant test
results (on the Bayley, Uzgiris-Hunt and Reynell
Language Scales) of those premature infants who were
unavallable for ftesting at 3 years and those who were.
Infants remaining in the study had higher scores than did
those infants who"'dropped out'. Thus, a low drop-out
- rate reduces the possibility of bilas in the data, since
those llkely to drop-out are those most likely tc be
severely affected by perinatal trauma.

Hunt, Tooley and Harvin, (1982) reported that in their
follow-up study 11/121 or 9% of the survivors were never
seen, 6/121 survivors were evaluated only during the
first year, 102/121 (84.3%) had been seen at age 4 or
older, and of that later group only 60 had been evaluated
at 8 or 11 years.

2Studies which rely on parental reports for the
incidence of neurological, perceptual and especlally
infellectual disturbances {for example, see Horwood, .
Boyle, Torrance et al., 1982) suffer from non-standard \?
"ascertalnment" procedures, and may underestimate the
incidence of these problems, because parents may not be :
fully aware of the extent -and nature of the difficultiles.

35ee Saigal, Rosenbaum, Stoskopf et al., (1982)
for example, who defined mild dysfunction as "a child
who 1s performing appropriately in OASDL Lerdinary activities
and skills of daily living] for corrected age, despilte
developmental or structfral abnormality". Definitions
such as this may fail to clarify precisely the nature of the
difficulties high risk children will encounter.
. 3

p
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Rellance on Eest norms without information on comparison '
chilaren may also pose problems. Some studles have reported
that high risk gopulptions perfarm within normal rangeig
(usually defined as a score of not less than 1 S.D. below .
the mean). However, in studies which have included compariscn
populations, thils performance is still significantly below
that of the comparison-children.

These and other methodological difficulties are ﬁnder-
lined and relterated in the pages to come which outline the
nature of the high risk infant and the assoclated develop-

mental picture, ’ J

The Nature of the High Risk Infant

'

The Low Birthweight Infant (LBW)

Incldence: The low birthweight infant is born welghlng

2500 grams or 1ess.1’2

lBirthweight is the Index generally used to define
prematurity, since the determination of gestational age is
prone to errcr (Lubchenco, 1970). However, fetal welght 1isg
not always the most reliable guide to fetal maturity. Infants
born with a bibthweight of 2 S.D. below the mean for theirp
gestatlonal age present as a specific sub-population of high
risk infants, with a different growth pattern (Fitzhardinge
and Steven, 1972 (a)) and prognosis (Davis, 1981; Fitz-
hardinge and Steven, 1972 (b)). Further detalls on the
small—for—gestationgl age infant (SGA) are found on pages 14 ff.

2Numerous factors carrying differing risk values are
associated with the low birthweight and high risk infant. These
factors include maternal socloeconomic status, maternal age,
maternal height and weight, marital status, nutritional status,
smokling, \parity, past.obstetric history, multiple births,
gestational diabetes, abruptio placentae, PROM, toxemia of
pregnancy, placental insufficiency, and maternal Infections
(e.g., rubella) (Abramowicz and Kass, 1966; Fedrick and
'~ AndePson, 1979). ' ‘

e



The number of births registered as low birthweight
varies with the criteria used to define stillbirths, live-
births and abortions (Alden, Mandelkorn{ Woodrum et al.,
1972) and the comprehensiveness of the ’aséertainment'
techniques (Hagberg, Hagberg and Olow, 1975).
| In Sweden, 4.9% of all infants born between 1969
and 1970 were designated LBW (Sabel, Olegard and Victoria,
1§YE). The 1ncidence of LBW in the U.S.A. was 7.3% in
1977, with 8.8% of all livebirths being less than 37 weeks
gestational age, a point which defines prematurity (U.S.
Department of Health, Educatlion and Welfare; Public Health
Service, Natiogal Center for Health Statistics).

Appfoxf%ately 1% of all livebirths in the U.S.A.,
QQpada and England and Wales weilgh between 500 and - 1501
grams at birth (Desmond, Wilson, Alt et al., 1980;

Pharoah and Alberman, 1981; Thompson and Reynolds, 1977).
This range 1s considered to be very low birthweight;
(VLBW) . ' . |

The Very Low Birthweight Infant‘(VLBW)J .

- Eight infants 1n the present study were designated
as.being very low blrthweight — five of these were appropr-
fate—for—gestational age, (AGA) and three were small-for-

gestational age, (SGA).l

15GA infants in the present study had a birthweight
of at least two standard deviations below the mean welght
for theilr gestational age (Usher and McLean, 1969).
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The VLBW infant is most susceptible to those%
respiratory and metabollc problems which are associated
wlth deleterious outcomes 1 (Driscoll, Driscoll, Steir et
al., 1982) and the incidence of developmental sequelae2
is greater in the under, as compared with the over 1500
gram population. Further, the VLBW SGA infants are at
particular risk since they are that group of SGA infénts
subJected to early and chronic insult '(Harvey, Prince,
Bunton et al., 1982; Parkinson, nglis and Harvey, 1981).

However, the VLBW infants are that ﬁbpulation for
which-there 1s the greatest improvement in both mortality
and morbidity statistics (in terms of major sequelae},
coincident with the use of improved neonatal intensive

care techniques (Rawlings, Reynolds, Stdwart et al., 1971).

Many VLBW Infants Survive Without Major Sequelae:

« « + 1t can be generally stated that with the
exceptlon of infants who experlence certain.

very high risk factors, (selzures, intra-
ventricular hemorrhage, prolonged respiratory
insuffilciency, severe intrauterine growth
retardation, CNS infection), the outcome

for the majority of infants welghing 1500 grams

or less appears to be good. (Desmond, Wilson, Alt
et al., 1980, p. 21). '

"lBrain damage 1s more common in the VLBW infant
due to the vulnerabllity of the periventricular area in
infants born prior to 32 to 35 weeks gestational age to
changes in cerebral blood flow secondary to variations in
arterial pO2 and pCOz. (Fitzhardinge, 1978).

2Further Information cn the incidence and nature
of- the major and miner sequelae 1s found on pages 41 ff,
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The general consensus of research opinion is that

« many VLBW infants survive without major neurological

- abnormality (i.e., cerebral palsy, hydrocephalus, ete.),
and have the possibiility of a reasonable developmental out-
come free from ilncapacitating physical and mental defects.
Thls picture 1s in contradistinction to that based on results
emaﬁating from 1950 cohorts where 53% of the VLBW children .
had physical defects, and 50% were uneducable in nogmal
schools (Drillien, 1961).

However, studies which have broadened the definltion
of morbidity have found that VLBW children are at risk fqr
cogniti&e, lingulstie and learning disabilities . (Hunt,
1981; Hunt, Tooley and Harvin, 1982; Siegel, 1979; 1982 (b);

1983; siegel, Saigal, Rosenbaum et al., 1982).

The Extremeiy Low Birthweight Infant — Under 1000 Grams

One female SGA infant in the present study had a
birthweight of less than 1000 grams.> '
Although the extremely low birthweight infant (ELBW)

infant is less likely to survive,3 the morbidity profile for

lThese are diiéussed further on pages 419 ff,

. 2There 1s a high proportion of SGA infants in the
ELBW group {Driscoll, Driscoll, Steir et al., 1982).
. o

3Mortality rates for the ELBW infant are 3onfounded
by the ambiguity over the term 'viable! (Davies, 1976)
bug they range from 19% to 48% (Levene and Dubowitz,
1982).
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this population is improving. (Alden, Mandelkorn, Woodrum
et a%.; 1972; Blake, Stewart and Turcen, 1977; Driscoll,
Driscoll, Steir et al., 1982; Fitzhardiﬁge and Ramsay, 1973;
Francis-Williams and Davies, 1974; Grassy, Hubbard, Graven
et al., 1976; Hunt, Tocley and ﬁgrvin, 1982; Knobloch,
Malone, Elllson et al., 1982; Orgill, Astbury, Bajuk et al.,
1982; Pape, Buncic, Ashby et al., 1978; Teberg, Hodgman,

Wu et al., 1977; Yu and Hollingsworth, 1980}, and does not
approach the 100% major morbildity rate noted in 10 year old
children{born in the 1950's (Lubchenco, Horner, Reed

et al., 1963).

' The ELBW infant is at greater risk than the VLBW
infant for developmental and neurologlcal seguelae.
Incidences of major handilecap vary from sﬁudy.to study.
Knobloch, Malone, Ellison et al., (1982) found that 40% of
infants born wlth blrthwelghts of between 751 and 1000 gramé
had major handlcap. Alden, Mandelkorn, Woodrum et al.,
(1972) reported that 8/20 ELBW infants tested at 10 months
had abnermal ( < 69) or Rgrderline (70 - 89) developmental
quotients (fest unspecified) when their scores were
corrected for the aegree of prematurity.l Pape, Buncic,

Ashby et al., (1978) noting evidence of “intracranial

»

lAlthough not reported it may be assumed that the
uncorrected developmental quotlent scores were lower, and
-may. have redistributed the infants downwards with more
children falling within the abnérmal or borderline categories.
The questlon of the correction for prematurity 1s discussed
on pages 244 ff, '



)

hemorrhage in thils population found major neurological
defects Iin 9% of the survivors, and severe developmental
delayl in 21% of the children at 1 1/2 years, when scores
were corrected for prematurity. Britton, Fitzhardinge and
Ashby (1981) suggest that while prognosis for the 700 to 800
gram Infant 1s reasonable, no infant welghing less than

700 grams survived intact.

Driscoll, Driscoll, Steir et al., (1982) concluded
that although morbidity is high, the improved survival
rates for the ELBW infant were not associated with a higher
incidence of neurologilcal pfoblems. It may be the case,
however, that ihe sequelae manlifest in less severe form,

. 8lnce Nickel, Bennett and Lamson (1582) reported that 16/25
childfén with a mean age of 10.2 years (classifiéd as ELBW

at birth).were placed in special education programmes.

1Tl{is study does not feport the uncorrected Bayley
scores and the previous comments on page'l2 would also
apply.

In the Bayley Scales separate scores are depived for the
mental and psychomotor compcnents of the scales, with no
provision for a combined or average score. Since this
averaging was catrried out in the study by Pape, Buncic,
Ashby et al., (1978) 1t 1s difficult to interpret the
slgnificance of severe developmental delay when this 1is
defined as a mean developmental quotient of < 80. '

0
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The Small-for-Gestational Age Infant

Three infants in the present study were small-for-
gestatlonal age (SGAf; that 1s, born with a birthweight of
2 8.0. below the mean for their gestational age (Usher and
McLean, 1969).

Three to four percent of all pregnanciles are SGA
(Winer, Tejani, Atluru et al., 1982) and at least 25% of
neonates weighing less than 2500 grams have a gestational
age greater than 37.§eeks (Hafﬁing, 1976).

In contradistinction to the AGA premature infant,
the SGA Infant is more 115g1y to make a successful cardio-
vascular and respiratory adjustment, but since the SGA
infant has likely suffered from nutritional depriwation,
his over-all growth is retarded and chemlcal reserves are

depleted (Fitzhardinge and Steven, 1972 (a); Harding, 1976).

»

The SGA Syndrome — Etlology: In general terms, the

followlng factors are implicated (Harding, 1976):

1) Genetie anomalles and infection (fetal
rubelia) retard growth and mgy result
in abnormal cell multiplication in
splte of nermal maternal and placental
stimulation.

2) Placental insufficiency and a reduction
in the vascular capacity of the umbilical
clrculation due to fetal—maternal exchange
problems.

3) Fetal malnutrition due to maternal

undernutrition. 3
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Hyperpensive disorders are a common clinical feature
of the mothers of SGA infants (Wineg,cTeJaniz Atluru et al.,
1982) along with toxemia, heartg@%ﬁ?asé and diabetes.
'Crowding' 1h twins is alse BSsociated with the SGA‘éqrth
(North,‘1965). . . ’ « "

SGA Infants may also manifest acute fetal distress |
such'as hypoxia which may be imposed on pre-existing
placental insufficiency (Gruenwald, 1963).

®
"Developmental Outcomé: Chronic fetal distress may retard

-growth and’lead to ﬁeurological sequelae. qucome studies

do indicite the potentially adverse effects of intrauterine
. growth reétriction during vulnerable periods of brain
development:.although the evidence 1s not clear-cut. /

’ That confiictingﬁevidence stems in part from the

l?act that outcome for thelsqg infant 1s a functlon of that -
’;nfant's birthwelght; so that the lower .the birthwelght the
greater the‘risk of developmental deficit (Parkinson, h

Wallis and Harvey, 1981). Term SGA infants, for example,
- (-4

lProtein deflciency in female rats results in a

reduction of DNA and protein in the brains of off-spring
(Zamenoff, Van Marthens and Margolls, 1968). The developing
‘brain 1s vulnerable to malnutrition +h both the pre- and’
post-natal period (Winick, 1969). This period of wvyulner-
abi%%ty begins arocund mid-gestation (Dobbing and Start,
1974). . .

There 1s evlidence of altered weight and cellularity,

reduced myelin lipids and other blochemical indicies in the

SGA infant, with the cerebellum belng selectively prone to <
lesion (Chase, Welch, Dablere et al., 1972; Dgbbing and n ;jﬁ
Smart, 1974). ’ ’
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rarely exhiblt major neurologlcal defects, but tend to -
have retarded growth and a diffuse form of brain damage
including perceptual deficits and learniﬁé’difficulties
(Commey and Fitzhardinge, 1979; Fitzhardinge and Steven,

1972 (a), 1972«(5)).
%

One further lmportant factor 1s the time of the

onséﬁ€q£ the retardation. There is a distinction in the
develogmental course bet%Fen those infants with retarded
growth prior to 26 weeks, and those‘with normal head growth
in utero\— the former having the poorer prospects (Harveye
Prince, Bunton et al., 1982; Parkinson, Wallls and Harvey,

19817.

»

4]

Developmental Pilcture: Th% S&ﬁ infants are likely to

exhibilt, neurological signs (such as seizures), developmental
delay and retarded growth (Beargie, James and Greene, 1570;

Commey and Fitzhardinge, 1979; Davies, 1981; Davies and

. Stewart, 1975; Drillien; 1970; Figzhardinge, Kalman, Agshby

et al., 1978; FPitzhardinge andsgggiiif 1973; Fitzhardinge
and Steven, 1972 (a); 1972 (b); Lubchenece, Bard, Goldman
et al., 1974; Stewart and ngnoldéﬁ\lQTﬂ). As @ group they
show poor schoo;ﬂperformance (Rubin, Rosenblatt and Balow,

l§73) lower IQ and a greater “incildence of paychomotdr

. ~
andicaps (Francis-Williams and Davies, 1974; Parkinson,

1s and Harvey, 1981) and cerebral palsy;ﬁﬁaggl, Olegard
and Victorin, 1976). S w

. e
[} /\/ ¢

B
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Comparison of the SGA and AGA Infant: Some inveﬁtigatérs
} !

qiestion the extent to which SGA infants have a different

'developmental pigture to that of preterm AGA infants.

. y
Kitchen, Ryan, Rickards et al., A1980) indicated a better

. outcome at 8 years for the SGA infant (based on WISC-R

scores), a finding similar to that of Stewart, Turcan, T
Rawlings et al., (1978). Siegel, Saigal, Rosenbaum et al.,
(1982) on'the basis of results from the Bayley Mental and
Psychomotér scales and the Reynell Language Scales at Eﬂ
months concluded that the SGA infant showed less devélop—
mental delay than the AGA premature infant (less than —_—
lsqg/grams), their scores not differing sign;ficantly from
tﬁgse of term comparison children. AGA and SGA children =
ﬁid not differ in their_performancé on the McCarthy Scales-
at 5 years of‘gge‘(siegel, 1982 (b)).

Other research indfcates that the SGA infant is, in
fact, more at r£sk for developmental sequelééz While
there was the same severity.of postnatal coﬁpl;cations in
the under lBOdﬂgram SGA and AGA groups, the SéA infants had
lOWeF‘Bayley and more neufﬁfsgical handlcaps at 18 months
(Fitzhardinge, Kalman, Ashby et al., 197891 The finding

that the SGA infant is more at risk .is supported bm_results

1In this study, the infants at greatest overall risk
for developmental handicaps were survivors of intraventricular
hemorrhage. The SGA 1infants were the group next at risk
for sequelae. "
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from Commey and Fitzhardinge (1979), Davies (1981),
Drillien (1970); Fitzhardinge and Steven (1972 (b));'.

Francls-Williams and Davies (19714).1 According.to

.

\
encountered more frequently in the SGA fant, and these

Saint-Anne Dargass#es (1977) mental retardation 1is

group differences carry through - . to\school age
(Nfckel, Bennett and Lamson, 1982; Rubin, Rosenblatt and

Bariow, 1673). : L

Summary: The small—for—gestationai age Infant has a
different etiologicé& and clinical history than the AGA
infant. Like the AGA infant, howeve%d they are vu%gfra?le
‘x\__;’/f”—ﬁ\to deleterious sequelae, with the suggestion that their
lprognosis may be worse. The severity of the s&guelae 1s
I a-funcfion 6f the birthweightvof_thg SGA infant, timing of
. the'insult and tﬂe perinatal course (includﬁng the 1nc1dencé
and:séverity of asphyxia and the use of mfchanical
ventllation to circumvént respiratory ciiff‘iculties).2 The

specificity of the outcome measures (1.e., in terms of

gross neurclogical pathology or the finer perceptual and

1 - .

£
A . . M

1aGA and ScA infants may differ on variables other
than the welght-for-age factor. These other variables,
e.g., birth asphyxia and the need for mechanical ventilation,
may contribute to the outcome also.

‘ . 2Respiratory difficultlies are discussed on pagesg 19 ff,
e N '
‘ » | .

Q
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motor difficulties noted in such populations of .infants)

also affects the statemeﬁt on the developmental prognosis

for theée Infants. SGA infants were included in the

Present study.

Respiratory Distress Syndrome (RDS) A

Four of the high risk infants in the present study
were male survivors of Respiratory Distress Syndrome.
Respiratory Distress Syndrome or Hyaline Membrane

Disease (HMD) of the newborn infant 1s a2 severe disorder

" of_ the lungs which vies with'congehital malformation as the

commonest primary or contributive pausé of neonatal death )
(Avery and Mead, 1959; Farrell and-Wood, 1976). 1In infants
weighing less than 1000 grams, RDS 1s associated with high
mortality rates (Adamsons and Myers, 1973; Alden, Mandelkorn,
Weodrum ef al., 1972; Vapaavuori and Raiha, 1970).
The primary disposing fa_Eor is prematurity
(Hallman and Gluck, 1977) — moré than 90% of the fetal
RDS cases‘are less than 35 weeks gestational age, with an
inverse relationship existing between the occurrence of
RDS and gestational age (Usher, Allen.and‘McLeén, 1971).
Perinatal asphyxia, elective Cesarean Section,
maternal diabetes; they male sex and second born twin are
some of the other sigjﬁk;cant facters increasing the likeli-

hood of the occurrence of RDS., The critical factoné‘are

associated with a delay in the funetional maturity of the



.20

lungs, preventing the premature Infant from making a

satisfactory respiratory adjustment postnata_lly.1

- Respiratory DistresqiSyﬂdrome — OQutcome Studies: The major

issue here is not whefher infants with RDS have major or
minor neurological and psychological sequelae, bﬁt whether
these adverse effects can be attributed to RDS per se.

One ﬁay to answer this is to compare pepulations
matched for birthweight and differing prim;rily in the
incddence of RDS. Such studies have found the same
proportion of psychélogical deficits (at age 4, based on
results from the Gesell and Stanford-Binet and Graham-

N .
Ernhart Block Sort Test; Ambrus, Welntraub, Niswander et al

o3
1970), and neurologtcal abnormalities at 4 years (Ambrus,
Welntraub, Niswander et al., 1970) and 6 1/2 years of age
(Robertson and Crichtén, 1969) 1in these populations.

However, these results must be interpreted with caution,
since it is possible that the population without RDS may
have had an-array of othef complications (such as s

- hypoxia attacks, ete.) which.predisposed those infants to
risk in the same way ﬁhgt RDé did. It may be for this

reason that between ,group differences are minimal (Field,

Dempsey, Ting et al., 1982).

1see Brown, Gabert and Stenchever (1975), Gluck
and Kulovich (1973) and Hallman and Gluck (1977) for
discusslons on the development of the fetal lung, the role
of surfactant in lung maturity and the clinical features
of respiratory distress syndrome.
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Stewart and Reynolds. . (1974) found that 3 to 6 year «
0ld children whq suffered RDS (but no other complications
such as abnormal cerebral signs) had no major handicaps.)
However, there are at least four relevant varilables whicg
preclude the making of an unequivocal statement on the
outcome effects of RDS per ée.

1. Birthweiéht: The severity and incidenqe of
RDS and birthweight are inverseiy rélated, with a+high
incidence of RDS in the under 4000 grams group (Driscoll,
Driscoll and Steir et al., 1982). Bacola, Behrle, 7
deSchweinitz et al., (1966 (a)) reported.a higher incidence
of severe mental retardation in 4 yYear cld survivors of
RDS who we;ghed less than 1250 grams at birth. However,
it also appears that RDS in the mature infant results in
more psychomotor abnormalities than are found in a comparable
birthweight control group (Fisch, Gravem and Engel, 1968).
Fleld, Demsey, Ting et al., (1982) found that gestational
age alone explained 18% of the variance of corrected Bayley
scores of Infants at 1 year wpoihad RDS in the neénatal

)

period.

2. Severity of RDS: The severity of the RDS

eplsode may differentially affect outcome. Mild RDSl did

1See page 123 for definition.
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not.fesult in mental retardation (Bacola, Behrle,
deSchweinitz et al., 1966 (a)) while severe RDS ilncreased
'the incidence of developmental deficlts (Harrod, L'Heureux,
Wagenstein et al., 1974; Johnson, Malachowski, Gr;bstein
et al., 1974; Outerbridge, Ramsay and Stern, 1974; Stahlmén,

Hedvall, Dolanski et al., 1973; Vapaavuori and Raihi, 1970).

3. Age at Foklow-up and Qutcome Measures: Filsch,

Gravem and Engel (1968) found a higher incidence of neuro-
logleal a?normalities in 1 year old survivors of RDS phan in
infants matched for birthweight, but whe did not have RDS
(statistical significance not reported). However, by 4 yéars,
the incidence of abnormal psychomotor scores (based on motor
items from the Stanford-Binet Scales.and scores on the Graham—
Ernhart Block Sort Test) converged for those infants under
2500 grams (Fisch, Bilek, Miller et al., 1975). For those
infants welghing greater than 2500 grams at.birth, the
incidence of abnormalities 1n the RDS population exceeded that
in the non-RDS comparison population (statistical significance
not reported). Field, Demsey and Shuman (1981) fbdund that
significant differences on the Bayley Scales aé 1l year ﬂad
diminished by 2.years for the RDS and non-RDS term groups.

By 2 years the Bay;ey scores for the RDS group approached

v

the mean for thé scale.
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stegel (1982 (a), 1982 (b), 1983) using a risk index

encompassing reproductlve, demograﬁgzb ang“perinatal wvarlables
found that RDS was significantly correlated with the scores
of VLBW infants on the. Stanford-Binet, and the Reynell
Language Comprehension Test at years, and wilth alphabet
recltation at § years (althoughzlhe amount of variance
accounted for was not large)}.

Such results suggest that the effects of aqperinatal
insult such as RDS may manifest in different skillsuat
different ages. Deflcits in psychomotor skills may recede
with age, whille those skills emergang léter in the child's
life may be vulnerable to the continuing effects of the
original trauma (Fieid, Demsey and Shuman, 1979; Hunt,

Tooley and Harvin, 1982).

4, Mechanical Ventilation: Mechanical ventilation

1s used to circumvent infants' breathing difficulfies.

In general, RDS survivors who were mechanically \
. . i

-

ventilated have a reasonable prospect for develcopmental
outcome, with no evidence of an increased incidence of cerebral
palsy and epilepsy (Fitzhardinge, 19782. Studies with pre-
school children repofted as high as 80% sur#iving mechanical
ventilation as being ﬁormal or only minimally handi%apped
(Johnson, Malachowski, Grobstein et al.,\197ﬂ). Thls study,
although lacking controls, found only 4/50 children had IQ

scores of less than 85 (Stanford-Binet).

1



o

24

)

~

Orgill, Astbury, Bajuk et al., (1982) and Tuck and Ment
(1980) similarly reported favourable outcomes for ventilated
ELBW and VLBW infants respectivéiy,_witﬁ no evidence of

latrogenic sequelae.l

.,However, Dinwlddie, Mellor, Donaldscon
et al. (197&) did report Significantly lower IQ scores for
thls group of infants by school age.

Once again_i,ybirthweight 1s a critical factor since
those ventilated survivors weighling less than 1501 grams
fared less ﬁell than non-ventilated infants, with the highest
incildence of major handicap 'in this populétion of infants
(Fitzhardinge, Pape, Arstikaitis et al., 1976; Harrod,
L‘HeureuxT.Wangeﬁstein et al., 1974; Johnson, Malachowski,"
Grobstein et al., 1974; Rothberg, Maisels, Bognéto et»al.,
1981). *

The indikation for ventilation is anothé} signifi-
cant factor. VLBW 1infants venéilated for RDS alone had no'-
majJor sequelae (Stewart, Turcan ahd Rawlings et al., 1978).

On the other hand, those ventilated for respiratory failure

associated with abnormal CNS signs (e.g., selzures) and for

™

N\

.1The mask used in mechanifal wentilation had been
attached by a. Velecrc band across e /oceciput. Cgmpression
and molding had been noted, and on autopsy cereb¥glar and
intraventricular hemorrhage was found in infants following
mask rather than endotracheal tube ventilation (Pape,
Armstrong and Fitzhardinge, 1976). The mask 1is not common
usage now (private communication from Dr. J. Tolkin). -

-

r
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birth asphyxia had a very high morbidity rate. CNS defects
associated with the ventilator survivor were not due to
ventilation per se but to the hypoxic insults prior to, or
during,.the ventilatiom (Fitzhardinge, 1978).

With respect to the older premature infant,l those
over 35 weeks who were ventilated solely for RDS were
unlikely to sustain severe damage (Eitzhardinge, 1978).

Apart from somescf the more obvious indicators of
psychoneurological difficultles noted above, VLBW'ventiIEted
infants had a developmental lag in their visual and auditory
tracking and orlenting (Daum, Kurtzberg, Ruff et al., 1980).
At 48 weeks post conception these infants' scores matched
those of the 38 week non-ventilated infants, end‘there was
further evidence of delay at 7 menths as measured by the

Bayley Scales. : .

Summary Statement: Any statement relating to the outcome of

RDS 1s subjJect to qualifications concernihg the nature of
the cohort, the eeverity of the symptoms, the age at follow-
up, whether me€chanical ventilation was administered, and
the specificity of the outcome measures. ' T~

While there 1s evidence to suggest that RDS per se
is not Implicated in increased morbidity figures except for

- ’j V

1Thr-ee infants in the present study had severe RDS
and a gestational age > 35 weeks.
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the lower birthweight groups, RDS 1s intricately associated
with LBW, ﬁrematurity and thelr concomitant hazards; the
comblnation of low birthweight and RDS 1is an 1ndex of
increased morbidity Further, those aspects of prematurity
which predispose the infant to RDS (e.g., impaired pulmonary
function) may themselves result in CNS damage. -

The majority of the studies reviewed suggest that
-1n terms of general functioning the RDS . 1nfant is. at risk,
however, the precise nature of the deficit 1s noq often7
specifled. The analysis of early language develqpment was -
undertaken 1in the present study in a population of high
risk infants, which 1 lqded those at risk due to severe

e LY

Resplratery Pathology

y/ ~Four high risk infants in the study werpe asphyxiated

rin addition to having other perinatal complications.

' Complications'of ﬁiacehtal, maternal and .neonatal
Srigin lead to asphyxia, hprxia and 1ts associated metabolic
disorders (Adamsons and Myers, 1973; bsermely, 19?2) The
newborn infant can shift his circulation preferentially to
critical areas such a5 the brain and. heart and extend
tolerance to asphyxi (Behrm@n:.L és, Peterson et al., 1970).
However, the infa depressed at birth may have already

exceeded hls tolerance level. .The lack of oxygen and the

, e



excess of carbon dioxide maf\résult in brain damage, with
mental and somatilc retardation.

Pértial qsphyxiation1 in utero occuré due - to
prolapse or compression of the cord, matennél analgesics,
maternal preeclampsia and hypertenslon, abfuptlio placentag,

2

‘placenta previa, abnormal mycmetrlal actilvity™ and

placental insufficlency (see Adamsons and Myers, 1573 and

Myers, 1972, for further details).é;j- ’
The consequence of these complicatlons is to inter-

fere with maternal-fetal OEEEEN]exchange, with significant
central ndrvous system repercussions such as intraventricular
hemorrhage (Cole, Durban, Olaffson et al., lQ?H;/;itzhardinge,

1275)3 in severe cases. -

lAcute tctal asphyxla rarely oceurs (Adamsons and
Myers, 1973).

An elevated resting tone of the uterus and prolonged
- duration of contraction (but not necessarily an increase in
the amplitude or frequency of the contractions) may, result
in asphyxia. -

3Clinically asphyxia 1s indicated by.a low Apgar
score (of less thanﬁﬁ at one minute), meconium staining and

fetal bradycardia. It can be corrected by the support of

cardiac output, by the correction of acidosis and with the

use of mechanical ventilation and CPAP (coptlnuous positlve W
alrway pressure, Gregory, Kitterman, Phibbs et al., 1971).

For further detalls on the pulmonary and metabolic problems
in the infant (1ncluding hypevolemla, hypothermia and
patent ductus arteriosus) see Werthmann (1981).

r

s
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Partial asphyxlatlion results in damgge to hemispheral
rather than braln stem strpctures, affects the cerebelluﬁ-‘
and cerebrum with the progressive impalrment of b;ood.
circulation becoming more generalised 1in the brain1
(Myers, 1972). Damage to the basal ganglia is implicated
since athetold cerebral palsy was the most common outcome

in a population of children with severe birth asprxia
(Scott 1976 )@ . - . 7

L

Oﬁtcome Studies: The 1ack\gf oxygen 1s both'potentia;ly
lethal to the LBw'and SGA infapt (Cémmey and Fitiﬁardingé,
1679} and may cause brain damaée;(Alberman, 1578). Hypoxia,
as bartial deprivation of oxygen poses a more subtle thréat.
It leads to a depletion of oxygen reaching the tissues, and
may cause a permanent losszTWth%ir functioﬁf

_ As a general statement it can be said thaﬁehypoxia
and:asphyxia (énd the resultant metabolic acidesis) are
%ssociated with poorer developmental outcome and néﬁrological
sequelae (Amiel-Tison, 1969; Driscoll, Driscoll, Ste;f

et al., 1982; Fitzhardinge, 1975;Q§23p§;1ed, 1973; Rawlings,
rReynolds, Stewart et al., 1971; qpott, 1976) and with the

N
i

lAreas vulherable to damage include the middle
third of the paracentral reglon and the posterior parietal
cortex, and the basal ganglia Tncluding the caudate nucleus
and putamen.

)
~ o

28
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Impalrment of cognitive and linguisq}c skills-at 2 years
(Siegei, Séigal, Rosenbaum et al., 1982) and 5 years
(Siegel, 1682 (b)) in VLBW infants.

The adverse effects of respiratofy pathology are
seen more often in the VLBW infant (Bacola, Behrle, de-
Schweinlitz et al., 1966 (a); O'Brien, Usher and Maughan,
19663 Stewart and Reynolds, 1974) Intrapartum hypoxia
In AGA infants over 37 Weeks gestational age did not result
in a greater incldence of cognitive and lingulstic disturb-
ances in childen up tq‘S years of age, when compared with
non-hypoxic term children (Low, Galbraith, Muir ret al.,
1983). . >

The assoclation between resplratory pathology and
_outcome may be dependent on.the nature of th; pathology:
Apnea™ was not associated with'én-increased r?gk of major
handicap if the inflant was resuscitated before a severe
hypoxle attack (Alden, Mandelkorn, Woodrum et al., 1672;
Stewart, Turcan, Rawlings et al.,‘1977) although Siegel,

) ™~
Saigal, Rosenbaum et al., (1982) reported that expressive

language scores in'the prﬁfjfurerigﬁants were affected by

the severity of apnea.2 ~

1This was defined as two or more eplsodes of
cessation of breathing greater than 30 secdnds duration.

-

. 2Def1ned\an terms of the number of days it occurred
and by the number of days it was treated with theophylline.

~ s
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\\(::___///;;g\iééfat follow-up and the owtcome measures

/ chosen are other critical factom qualifying statements of
. -

prégnosisf_ Scott (1976) reported that 76% of chi%dren who

A

suffered from severe asphyxia showed no neurologilcal
aégormalities when seen between the es of 2 and 7 years,
and significggt IQ differences betweeh the anoxic and
/r:&n/;)arison groupé at -aflier ages h often disappeared-by
age 7 (Corah, Anthony, Painter et ., 1965). Gottfried
(1973) had noted that early chilildHodd intellec a1 impair-
" ment in childz?n_wﬁo suffered‘anoxia at birth had diminished

by the time they were adolescents.

Apart from methodologlcalf/problems such as the

attrition rate in long term studfiles, the longer the-period

between the perinatal 1nsult'and the outcome measure, the
more critical the role of environmental factors in determining

those outcome measures. Broman (1979), for.figmple; found o
- .'.'\' %
that considered alone signs of perinatal anoxia explained

a

only 2 to 3% of the varilance of(?ayley scores at 8 months;
”’—;;3 by 4 to T years they explained less than 1% of-the
varlance of Standford-Binet and WISC-R scores. By 7 years,

the mest significant predletors of cutcome wi£i§SES an& the
> .

mother's educational 1evel.l

d ,

lthe role of social—€tass and familial factors are
discussed oneages 32 ff.

-
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Thus, as the child grows it is less 1ikel& that
1soclated perina%al eplsodes (such as anoxia and apnea)
sclely determine outecome. Rather it ié these facfors, in
éssociation with environmental features which affect the
child's later life.

2
Summary
" The populations of interest in this study (the
VLBW, ELBW, SGA, RDS and asphyxlated infant) have been
discuésed, and thelr prognosis~e;aluated. The child's
sex and social class are variables which also affect that

prognesis, and these are now éddressed.

The Infant's Sex is Associated with Outcome

Male infants are more susceptible to bilological
hazards (Rutter, 1970).and are more likely to Be affected
by prematurity and its neurological and developmental
sequelae (Fitzhardinge, 1975). Neurological signs (e.g.,
seizures,‘dystonia) are more common 1n VLBW infant males
than females (Drillien, 1972) . Amongst neurologically
normal LBW infants, boys' ocutcome is inferior to that.of
control boys (Drillien, Thomson and Burgoyne, 1980), a
finding not noted for girls.

. Outcome studies have‘ygaicated that premature males
perform more poofly than girls on developmental tests

;

N\
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(Bralne, Heimer, Wortis et al., 1966; Fitzhardinge and
Ramsay, 1973; Honzik, Hutcgzngs and Burnip, 1965), with
‘difficulties in hearing and speech subscales (Eaves, Nﬁtéll
"Klonoff et al. 1970}, and at school in reading and writing
(DeHirsch, Jansky 9ﬁé Langford lifi//Rubin,‘Rosenblatt and
Balow, 1973; Wortis and Freedman, 1665). This pattern holds
for the SGA ‘male also (Parkinson, Wallls and Harvey, 1981)
These results are consistent with the hypothesis
that boys are more vulnerable than girls to stress events’

(Wortis and Freedman, 1965}, wbich_wouid include pre- and

perinatal insults.

The High Risk Infant and Socioeconomic Status (SES)

The effects of socioéconomic factors on sub-
sequent mental development of premature infants
in this and other studies appear to be so
consistent as to warrant caution in ascribin
subnormal mental development to some singla e
or circumstance of a biclogical nature without
consideration of the cultural and economic
factors. (Bacola, Behrle, deSchweinitz et al.
1966 (b), p. 373).

In the literature concerned with the prognosis of the

high risk Tnfant, opinions such as this are widespread. The

general statement can be made that lower socilal c¢lass infants

| havé a poorer prognosis EHE; do higher soclal class infants,
a pattern which ;150 holds for the high risk and premature
iéfant (Dann, Levine aﬁd New, 1964; Pavies and Stewart, 1975;
Drillien, 1961; 1964; 1970; Drilliéh, Thomson and Burgoyne,

1980; Eaves, Nuttall, Klohoff et al., 1970; Francis-Williams

F Py SN RP PRI B 4 .
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and Davies, 1974; Janus-Kakulska and Lis, 1966; Kitchen,
7 >
Ryan, Rickards et al., 1380; Knobloch and Pasamanick, 1960;
Parkinson, Wallls and Harvey, 198l; Pasamanick, Knobloch
.and Lilienfeld, 1956; Robinson and Robinson, 1965; Sameroff ™

and Chandler, 1975; Stewart, Turcan. Rawlings et al., 1977

' Werner, Blerman and ¥rench, L971;‘Wortis and Freedman,_f;ggg.

Developméntaf outcome is closely related not cnly to pre-
and,périnatal d;ﬁficulties but alsc to environmenﬁal
features (Sameroff and Chandler, 1975}, especiallylthose
‘which facilitate the child's cognitive and linguistic

development (Siegel, 1979; 1981; 1982 (c)J).

~

Has Social Class the Primacy?:

© The data indicate that aside from physical size
and major physical defects, soclal class assumes
much more importance than does bBirthweight in
determining a child's developmental prognosis.
(Robinson and Robinscn, 1965, p. 433).

The negative effects of perinatal stress on later
development appear to be greater in children from poorer
homes, suggesting that SES interacts with perinatal history
to determine intellectual outcome.1

Drillien, Thomson and Burgoeyne (1980) reported at

the conclusion of a 6 to 7 year follow up of children who
‘x

lgoldstein, Caputo and Taub (1976) found that SES
did not relate to IQ at 1 year, although ethnicity did.

l
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rth, and who did not suffer

welighed, less than 2000 grams at

2

academic achievement tests®™ along with those from the WISC-R'/

were similar to those of comparison childrén in similar
, ~— .

homes (as measured by SES).
 However,

. the disadvantage of low birthwelght as
compared with control was more obvious in
children from middle-class homes than it.was
in chilldren from poor working class homes,
. ... . where presumably the effect of lecw birthweight
. T itself was diluted by the effects of environ-
—~— mental disadvantage common to LBW and control
' children. (Drillien, Th?magn and Burgoyne, 1980,
p. 30). '

Thus, while neuroclogical deficlt due to perinatal
trauma 1s critical in determining the child's outcome status

(Wiener, Rider, Oppel et al., 1968),2 it appears that

lThese tests 1ncluded the Burt-Vernon Word Recognition
Test (gdving a reading quotient), the Burt-Inglis Spelling
Test, the Bender-Gestalt.Test, and a test to determine fine
and gross motor activity. See Drillien, Thomson and
A‘Burgoyne (198Q) for further details. &

2In the study by Drillien, Thomson and Burgoyne (1980)
discussed above, the high risk and comparison groups generally
dld not differ in the incidence of academic impairment, this
not being the case for those children with early neurological
signs who scored significantly lower tQan thé comparison

group.
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socloeconomic factors modulate, by attenuation or in-
tensification,/ﬁﬁgagdverse effects of perinatal complicationel
~wnich diminish or are heightened durlng chlldhood as more ‘
potent famillal and social factors exert their influence '
(Samercff, 197%). Excluding those children with severe

brain damage, the IQ of eresch 0l (Escalona, 1982; Francis-
.Williams and Davies, 1974),&2;Q;énpolage children (Francis- -

- / \
Williams and Davies, 197%; Hunt, 198%l). was significantly

T

correlated with SES. /
*SES was amongst(those varliables predicﬁing 2 year
scores of chlildren who were-VLBW on the Bayley (MDI) Scale
and the Reynell Expresslve Language Scale at 2 years -
(Siegel, Salgal, Rosenbaum et al., 1982) and the Peabody 2N
Picture Vocabulary Test and alphabet recitation at 5 ygers
(Siegel, 1983). SES also prediéted 3 year Reynell Expressive
and Comprehension scores and MLU {mean leﬁgth of utterance)

. ¥ -
of chlldren who were born welghing less than 2080 grams,

(Smith, Somner and Von T&fzchner, 1982). ° ' T

m//gpﬁglas (1960) noting a generally favourable:
outcome for LBW infants, except In the area ef school

L%

lAlthbugh“%he middle class high-risk group had
lower scores than the middle class comparison group,
both of these groups had #igher scores than the lower
class children (Drillien, Thomson and Burgoyne, 1980).

1
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performénce, maintalned that these consistently lower scores 4?
are exp aiaed by pcorer famillal and living conditions, a
'contiduum of caretaking casualty' %ust be postulated to

account fon\ziese results (Baum, 1977).

Socloeconomlic Status — Not- Specific Enough: SES 1is not a

unitary variable, rather it stands as a short-hand form
for an array of\snv ronmental features. Lower SES is not \;f

s to stimulus deprivation, iack of,

necessarily analdh
: X ~
caretaker concerp/and affective ‘behaviours (Tulkin and Kagag},)

1972), and foy this reason 1t is possible to find lower SES

-

) children succeeding and higher SES children failing. This
does not negate cSﬁBiStent findings of associations between N
lower SES and’pdorer developmen@al prognesis, but as an
index, SES differentiates so;;-;ignificant dimeﬁsions,.but
not all. ' . | |
.\ﬂg;,<51nce the eigggtatpry force of SES 1is weak (Jones,
1972), there 1s the need to define more ppebisely those ~
aspects of the home)envifbnment which iimit the effective~-
- ness of the 'caretaking conttmium’ (Baum, 1977) ;nd which
ﬁ?,—* @laces the high,risk infant at .further risk.
-~ Accordingeto Kitchen, hyan, Rickards et al:, (l§§£5S<
p. 184), "the énswer‘most probably liesmin the diminished '

-

- capacity of our lower-class families to locate and mobilize
- . R \_/ ) . I~
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opportunities for the development of a very vulnerable
) infant". This® diminished\capacity may\ﬁross soclo-~

economic boundaries, hOWever, and 1t 1is the quality of

the home environment which is t;e more critical factor.
Support for this view comes from Siegel (1981, 1982 (a))
whe found tiat preterm and term 1nfants at deveiopﬁental
risk (iue., scoring less than 85 on the Bayley Scales),

" but whosé%ﬁ::sequeht performance at 2 and 3 years was
normal, came from homes with more stimulating environments
(as measured by the HOME inventory — Caldwellilnventery of

-

L™ Home Stimulation). The reverse situation also applied;

~

thoee infants not at risk based on early. infagt tests, but

4
who were delayed at 2 and 3 years came from home*settings\
' . - yoo

. //r_gh/lowerHOME evaluations. ' .

There aregfwo pertinent issueSIhere Not only may

the lower seséé} lass setting pggzzﬁﬁ*aﬂpoorer environment

for the groring child, is it also the case that t&? high

: "risk infant himself may ellcit and ianﬁZﬁEe caretaking
~ \-r (__ . . 4 4.
: behaviours which do nbt facllitate'a good mother-child
relationship (Bell, 1971; Sameroff and Chandler.\\gfé)

Ch, ‘
and which may further exacerbate poor living cqnditions”1 -

—

. £
) lAbnormal or deletericdus condltions tend to occur
together and may act synergistically (Prechtl, 1967).
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The High Risk Chilag and His Motherl: High risk inQﬂ?ts have

been reported to be less active, less regponsive and\to

lnteract less with their mothers, wh compared with term
infants (Brown and Bakeman, 1980- Flela, 1977; Fileld,
Hallock, Ting eﬁisl.,_;578). owever, a cémpensatory
mechanism appears t% be operaflve since caretakers inltiated
more interactions with high risk than with heglthy infants
(Beckwith and Cohen, 1978; Brown and Bakeman; 1980).
Crawford (1982) found that while 6 month old premature
Infants behaved differently to term inYants in respect of
fretfulness and‘taiﬁativeness, in general thelr mophers
were more affectionate towards them‘(although\interacted less.
with them). _ S

of fJKZher interest are thé rindings that the nature
of maternal ‘care cﬁn facilitate the early cognitive develop—

ment of high risk ts (Beckwith Cohen, Kopp et al.,

1976; Beckwith, Sigman, Cohen et al. s 197? Sigman, Cohen,

Beckwlth et al., 19817. Cohen, Begkwith and,Parmelee (1978)

__-—d-.“ ‘ - / o
\ 7

1See Marton, Minde and Ogllvie (1981) for a brief

overview of pertinent reggarch. \ (ef”’ﬂﬂA

“Infants who were assessed at 9 months as more
skillful in sensorimotor performance had at 1 month more
mutual caregiver-infant gazing, at '3 months more inter-
changes of smiling during mutual gazing and more contingent
response to their fuss cries . . ." (Beckwith, Cohen, Kopp

" &)

T
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reported that receptive language developmént1 in preterm
infants was facilitated by bositive caretaker interaction;
the more linguilstically compefent child at 24 months had the
more facilitative and attentive moﬁher, who had more
recigrocal interactions with the éhild. Caretaker~-infant
Interactions at 1 month ahd 8 months were also predictive
of the 1nfants' dévelopmentél.outcome'(as indicated by the
Gesell and Bayley Scales) at 2 years. ‘
In'conclufion, while high risk infants may ﬁgﬂ
perform as well aé mightlbe:expected given the greater
intensityvof maternal interaé¢tion, nelther do they perform
as poofly as might e suggested by fhe nature of the peri-
natal complicatig;é (Siéman, Cohen and Forsythe, 1981).
T,/'These fiﬁgings must be qualified, of course, since these
compensatory_mechanisms may not be operatilive across all
soclal classes. | .
- The present study investigated one aépect of the
maternal-child dyad — namely, languagg interaction. Qf
_5} interest was the degree of simllarity in the mariner in which

the high risk and comparison mothers inﬁeﬁacted with their

children, as measured by lingulstic parameters.

W

, ’Based on a non-standardised comprehension test,
sampling nominals, locatlves; modifiers and action words.



- likely handicap the high risk child will have to overcome

~

The High Risk Infant - Conclusion »

The higﬁ risk infant has 5é$p ldentified.. The.
lilterature reviewed suggests that the VLBW, ELBW, RDS,V
' SGA and asphyxlated infant born in the 1970's has a

-

reasonable’ chance of surviving free of major sequelaes
However, these infaﬁts.;re vulnerable to an array of minor
sequelae which may manifest 1n“cognitive, linéuistic and”
academlc problems. The outcome status for these infants " J
depends both on thelr pre- and perinatal history and the
environmentai conditions in which they are reared. (\_u
The next section deals with the nature of the ‘
sequelae to be expected in this population g}/éhildréﬁ
with eﬁphasis on perceptual, cognitive and linguistilc skills.
It will be argued that the major neurologlcal and psycho-
logical séquelae have been identified, but that the more

diffuse and subtle forms of deficit which may now be the

.1n the 1980's have been overlooked in many of the studies.
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Prognosis for the High Risk Infant.

Severlty of Outcome
N

Acgeneral indicator of the high risk infant's

morbidity status'and development pilcture 1s his birthweight

and/or gestational age.l
An Inverse relationship éxists between gestatignal

hge/birthweight and the risk for subsequent heurological

and intellectual disabilities (Alden, Mandelkorn, Woodrum

et al,; 1972; Bacola, Behrle, deSchweinitz et al., 1966 (a);

1966 (b); Britton, Fitzhardinge and Aghby, 1981; Commey

and Fitzhardinge, 1979; Dann,‘Levine and New, 1964; Cassady,

1982; Douglas and Gear, y§76; Drillien, 1961; 1972; 1980;

Driscoll, Driscoll, Steir et-al.;“l9Q2; Davies and Stewart,

4

1975; Fitzhardinge and S

Ver, 1972 (b); Francis-Williams

 and. Davies, 1974; Leve

and Dubowitz, 1982; Ho€wood, Boyle,
\ it B‘]

Torrance* e
= !

and Searle
; g VD
Saint-Anne Dargas

ubchenco, Delivoria~Papadopoulous
o, Horner, Reed at al., 1963;
sies, 1977; Wiéner, Rider, Oppel €t al.,
19687. | . - *

]

lWhi'le head ciréumference and body 1éngth are also
measures OF gestatlonal age, birthwelght combined with

gestational age 1s a measure less contaminated by individual
varlation. :

A,

o



According to'Saint-Anne Dargassies (1977) 32 weeks

is a turning point after which survivdl and merbidity

L

. . 4
figures improve.
Making a gross geneﬁﬁiization from our findings i
it would seem that the risk of neurological _
sequelae may approach cne in three with gestatign
less than 32 weeks, one in five from 32 to 35

i//weeks, and only one in ten at 37 weeks. (p. 467)‘
Drillien (1972) distinguished three etidlogical
¥ groups. The first with théihighest risk of handiij is
.‘ affgc?ed adversely in eérly gestation. The . secondy with
'7\\nu1d mental régg}dation ;nd neurclogical handlecap is
affected in lat%r pfegnaﬁcy (by malnutrft%on or hypoxia,
for axampie), and the third group is potenfially normal at

, £
birth byt suffers trauma perinatally. 2

Neurological Handicaps _ ' //F\\
A major handicap is a "disability that prevents,

or is likely to prevent the child froﬁ going to a normal

schocl, or causes serious interference with normal function

in society" (Stewart, Turcan, Rawlings et al., 1877, p. 101).

Major neurological sequelae are associated with high risk
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- Steven, 1972 (b); Lilienfeld and Pasamanick, 1955).
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births, and include cerebral palsyl in severer forms, .
hydrocephalus and epilepsy.2 Mental retardation 1s also
indicative of neurological damage, although its definition

r
may vary wlth the study.3 . .

lCerebral Palsy (CP) is(a}ﬁeneral term covering non-
progressive damage to the developing brain. CP manifests in

three basic forms. Spastic CP is the most common form, and

is evident in 75% of CP children. Muscles have 1ncreased —
tone, and contract too tightly. Athetold CP results from 5
damage to the basal ganglia, and manifests in a lack of co- /‘
ordination amongst different movements. Ataxic CP ‘results .//
from damage to the cerebellum. There is control of the muscles,

but unsteadiness and a~lack of balance. (A Parents' Guide to

Cerebral Palsy. Canadian Cerebral Palsy Association. No‘date.)

Both perinatal (e.g., birth asphyxia) (Franco and Andrews, 5.
1977) and prenatal (e.g., placental insufficiency) (Hagberg, '
Hagherg and Olow, 1972; Sabel, Olegard and etorin, 1976)

factors are implicated in the development of CP

The incidence of CP 1s decreasing in cohopfs born in the 1960's

and 1970's (Alden, Mandelkorn, Woodrum et al., 1972; Sabel,

Olegard and Viectorin, 1976) and does not | approach the 35%

of VLBW children affected who were born in the 1950's '
(Lubchenco, Horner, Reed et al., 1963). ~_ ~

severely, rather than mildly, affected and survivors of
intracerebral hemorrhage are prone to quadriplegla and
hemiplegia (Fitzhardinge, Pape, Arstikaitis et al., 1976).

Survivors of mechanical ventllation may be moderately tjk

2The association between prematurlty and epilepsy
has been noted (Capute and Mandell, 1970; Fitzhardinge and

Fitzhardinge and Ramsay (1973) reported a high i A
abnapmal electroencephalograms in low birthweigh
SGA Infants.

3In general, mental retardatio
of more than 1 S.D. below Thled

developmental (e.g., Bayleyg +, Jyule)

WISC-R) test. Other studidg Efe the cut-off point at

2 3.D., or some arbitrary fiau bach as a score of 80 or 90
or less. These scores are

of prematurity. ' //
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Early Neurologlcal Slgns , ‘ -

Ref milestones dev¢lop as a function of the

- -
infant's tidnal rather thanjgyrth age (Amlel-Tison, \>-

968; DU wiZ:)and Dubowit®, 1981; Saint-Anne Dargassies, '*%:P

met4ble for the emergdéamce of reflexes in )

'
nfants appears to be stable and fcllows that of

1,2

premature

term infants. However, %here is evidence of more uneven

td
development ofp t

Re nervous system functions 1in the premature

infant at 40 weeks! post-conception when compared wlth ferm

infants (Parmeleg 19755, with more vigorous and sustalned ‘
. e . - .
. ) v .
‘muscle contractilons( ( - e Dargassies,_;SGB) and an

inability to sust ' ls of arousal during a
- v

@ination, (Michaelis.,- Parmelee,
y ;

"\ - TheR%Psence or persistence of neonatai’rgf%?xes,

’

f\/tr nsient tone‘disturbances and Irritabllity, neonatal.

. Lt
) cerebral dlstress and epilepsy may signal the potential for

developmental aijprmdiities (Calame, Reymond-Goni, Maherzi

.

lExtrauterine life does ‘not accelerate motor and
- reflex development; braln. elopment 1s more c?osely

assoclated wilt ggstatio age.
N ‘

For a compr&hensive revlew 6f the behavioural and neuro-

loglical status of theségemature infant from 28 to 40 weeks
pdﬁt—conception, see int-Anne Dargassies, 1966.

' °The onset of milestones in the first 6 months, .
(e.g., the recognltion of volce, orienting, but not smiling)
was the same for term and preterm lnfants when theilr age
was corrected for prematurity (Sugar, 1977).

A

-
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et al., 1976) since these are indicative.of long term fetal

. stress (Amiel-Tison, 1969). Infants at 2 and 3 years (T\

have a greater ch;nce of minimal brain damage and mental d’j
retardation i1if there were neuroglogical sigﬁsrat birth’

)f"@rillien, 1972). ' L

-

Sensorineural Hearing Defects

—

Approximatelffzfﬁ of deaf school aged children are
born préﬁaturely (Desmond, Wilson, Alt et al., 1986).

Premature infaﬂ£s are likely to have higher serum
bilirubin levels, and consequently more prgne to kernicterus,
a known cause of deafness. Small infants ;re'also more
-proné to the ototpxic effects of streptomycin (Abramowiéz
and Kass, 1966 (d)}, and other factors including'incubatof
noise (Levene and Dubowitz, 1982). .

Although senscorineural hearing defects have been
noted in high risk infant studies (McDonald, 1967; Nickel,
Bennett and Lamson,.1982; Sabel,-Olggard and Victorin, 1976),
the incidence of deéfness has been reduced from rates such
as 10.5% of VLBW infants born in the 1950's (Lubchenco,
Horner, Reed et al., 1963) to rates of less than 2% for the
same population (Davies and Tizard,-1975; Stewart and
Reynolds, 1974).
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Sensordneural hearing defects may affect language
and speech‘deveiﬁpment (Holm and Luvern, 1969) and in scme
cases language delay may be secondary to hearing defects

(DeSmdﬁé, Wilson, Alt et al., 1980).

Visuomotor Defieits ' . N

According to Desmond, Wilson,.Alt et al. (1989)
visual impairments are one of the most frequently encountered
problems of the VLBW infant. Difficulties in the area of .-
visually mediated ﬁehaviour have been widely reported based
on test items of the WISC-R, Bender-Gestalt Test and the
McCarthy Scales, for example, measuring such sﬁills as
eye-~-hand coordimation, block desién:and the éopying of.
flgures (QEHirsch, Jansky and Langford, 1966;'Fitzhardinge -
and Ramsay, }973; Francis-Williams and Davies, 1974; ) 'Kj(\\

Gaiter, 1982;. Hunt, Tooley and Harvin, 1982; Lubchenco,

" Horner, Reed et al., 1963; Silegel, 1982 (b); Taub, Goldstein

and Caputo, 1977; Wiener, Rider, Oppel et al., 1968). _ o
The hiéh incidence of blindness and refractive

errors seen in eaflier’cohorts (Driliien, 196i; Lubchenco,

Hornep, Reed et ali, 1963) were in large part due to

retrolental-fibroplasia, (RLF). The recogriition of the

assoclation between RLF and cxygen therapy has reduced its

~
occurrence (Davies and Tizard, 1975; Stewart and Reynolds,

1974) aithough RLF 1s still seen especiadty in the under
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1000 gram population (Nickel, Bemmett .and Lamson, 1982;
Orgill, Astbury, Bajuk et al., 1982; Pape,-Blncic, Ashby

et al., 1978)..

Early 'Cognltive' Behaviour

The early behavioural responses of premature infants
may differ from those of term infants.t

Premature infants of 29 weeks gave fewer motor
reponses (i.e:, startles) than did full term neonates to
visual and auditory stimuli (Katona and Berenyi, 1974).
Field, Dempsey, Hétch et al. (1979) reported that older
preméture infants (mean age 37.4 weeks) showed no deficits
in behavioural responsiveness to the repeated presentation
of a buzzer ncilse, but that cardigc responslveness did not
significantly'dgcreaée'(whicq wouid be predicted with the
constant presentation Sf\a/ééimulus), When matchéd for
gestational age, preterm‘and term infanés at 40 weeks
detected sound equally well, except that the full tefm‘
infants detected it better in the state of 'active sleep'
(Bench and Parker, 1971). ,

Other studies support the finding of reduced
responsiveness to stimull. Many preterm infants showed <

"extremely long durations of visual attentlcn (Sigman, Kopp,

Littman et al., 1977) indicative of a failure to show

.

1Preterm and term ihfants may differ on dimension& other
than gestational agé alone, such as the incidence of birth
asphyxia, which may affect outcome also.
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appropriate response décrement: Ten week o0ld infants, who

were preterm at birth, blinked significantly less than did

10 week o0ld term infants in response to an approaching

object (Petterson, Yonas and Fisch, 13980).
Kurtzberg, Vaughan, Daum et al. (1979) reported a >t
marked reduction in visual and audﬁ%bry responsivity at

40 weeks post conceptual age in many LBW infants (mean

'gestational age 34.7 weeks) with neurological disorders

when compared with infants born-at term. Similarly, Daum,
Kurtzberg, Ruff et al. (1980) noted that ventilated infants
did worse on orientation tasks. o

Some of these differences persist in to the first

_ year, and have been noted in the premature infants' decreased

]
gestatlonal age (Sigman and Parmelee,_lQIﬂ), and at 8 months,

preference for novel stimuli af 4 months, corrected for \
along with less exploratory behaviour at this time also
(Sigman, 1976). While ferm infants discriminated between
a familiar and a2 novel stimulus ‘at 6 andv12 months, N
premature infants did so only at 12 months, corrected age,
indlcating a developﬁental lag.in the'visual discrimination
abllities of preterm infants (Rose, Gottfried and Bridgér,
1979}.

In conclusion, it appéars that on tasks which are

precursors tc more complex cognitive behaviours yet to emerge,

-
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premature infants exhiblted behaviour indicative of

a more immature and less -well orgahised Central nervous
system.

It should be noted, howeverﬁ that thils is not a
consistent fiﬁding, and differences -were often minimal
with the correction for‘prematurit¥. Paladetto, Mansi,
Rinaldl et al. (1982) found o?iy small differences (on
the habiltuation to light and ﬁ;nd~to—m6uth items) on the
Brazelton Scales, a finding supported by Liejon (1982) and
Sostek, Quinn and Davitt (1979) for healthy LBW infants
tested at or later than U@ ﬁeeks post conceptiopnal age,
when compared‘with term infants at the same age.

‘Einallj, Sigmén, Cohen and Forsythe (1981).concluded
that early behavioural measures.contributed vé?§ 1ittle to
the predictibn of 18 menth Bayley and 24 month Gesell scores,

suggesting that these early lags may not necessarlly be

indicative of later defleits in cognitive performdnce.

Intellectual Performance and Mentai Retardation
A review of°10 studies conqerned with the develop
mental outdwme of VLBW infants indlcates that 14.6% of ’

859 infants in total were assessed as being mentally retarded,

N

\

3.
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that 1s, wilth a developmentaikquotient score less than or
equal to 80 (Levene and'Dubowitz; 1982).l

The literature aﬁfo Indicates that as a group Lﬁw :
and high risk children have lougr'developmental quotient
(DQ) and‘intelligent quotient (IQ) ratings, and a greater
incidence of ‘cognitive disabilities than do those children
bern at term and wilth a normal ﬁerinatal history (Alden,
Mandelkorn; Woodrum et al.?-1972;;0alame, Reymond-Goni,
Maherzi et al., 1976; Caputo ana @andell,‘1970; Davies
and Stewart, 1975; Dann, Levine and New, 1964; Drillien,
1958; 1961; 1964; Fitzhardinge, P%?éﬁ Arstikatis et al.,
1976; Fitzhardinge and Ramsay, 1973; Francis~Williams and
Davies, 1974; Géidstein, Caputo and Taub, 1976;.Harper,
Fischer and Rider, 1959; Hunt, 1981; Kitchen, Ryan,
RIMards et al., 1980; Lﬁbchenco, Horner, Reed et al., 1963;

E%;oheﬁco, Delivoria~Papadop;;I;;\?t al., 1972; Pape,

Buncic, Ashby et al., 1978; RabinovicH, Bibace and Caplan,

/

1961; Rawlings and Reynolds, 1971; Rubin, Rosenblatt and

Barlow, 1973; Siegel, 1982 (b)i;iiggel, Saigal, Rosenbaum

lDQ and 1Q ratings and development abilities have
been measured by various standardised scales, including
the Bayley Scales of Infant Development, the Merrill-Palmer -
Scale of Mental Tests, the Cattell Infant Intelligence
Scale, McCarthy Scales of Children's Abilities, Uzgiris-
Hunt Scale, Gesell Developmental Schedules, Stanford-Binet,
Bender Visual Motor Gestalt Test, Weschsler Pre-School.and
Primary Scale of Intelligence (WPPSI), and the Weschsler
Intelligence Scale for Children (WISC-R).
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et al., 1982; Stewart and Reynolds, 1974; Taub, Goldstein
and Caputo, 1977; amongst others). o

It should be nofed, howevér, that many investlgators
whille reporting poorer performapce by the high risk children
as a group, also noted that thelr mean scores still fall
within the average range for the IQ test {DeHirsch,. Jansk%‘
and Langford 1966; Francis—Williams and Davies, 1974).

However, subtle difficulties still exist in motor,
perceptual—mqtbr and linguistic behaviour putting the high
risk infant at an academic riskl (Hunt, Tcoley énd Harvin,

1982).

School Performahce

Prematurely born infants constitute an 'academic
high risk' group (DeHlrsch, Jansky and Langfdrd, 1966) and
problems in academlc achievement have Qgen widely reported.

These 1nclude reading disorder52 (Caputo and Mandell,’

L)

l

lAn individual IQ or DQ rating may mask specific
cognitive difficulties such as have been noted in VLBW
children who perform poorly on the Bender Gestalt tests
indicating problems in perceptual motor integration
(Francis-W]lliams and Davies, 1974). Siegel (1982 (b))
reported difficulties for the VLBW infant on sub-sections
of the McCarthy Scales relating to perceptual motor
functions (e.g., design drawing).

v

2Reading ability has been measured by the Wide
Range Achievement Test, the Durrell Oral Reading Test for
reading comprehenslon, and the Burt-Vernon Word Recognition
Test.
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1970; Drillien, Thomson and Burgoyne, 1980; Nickel, Bennett

and Lamson, 1982) and deficits in mathematical reasoningl

' ! a. -
2; Wiener, 1970). Hunt, ™~

t 16/20 VLBW children

(Nickel, Bennett and Lamson, 1

Tooley and Harvin (1982) reported t

WISC-R scores at 8§ Years and were having difficulties with !
the more.demanding abstract‘reasoniqg requirements as they
progressed through school.

"Thus, in the absence of clinltally detected handi-
caps, an@ even when the children may have normal IQ
ratings, studies indicate that many LBW, and especlally
VLBW children are havfng academic problems. ‘These more
diffuse less severe manifestations of neurclogical lesioné
such as 1earn1né'disabilitieé may be identified only 1h
the schooi situaﬁion (Davies and Tizard, 1975; Desmond,
Wilson, Alt et al., 1980). Poor school performance is;
of course, exacerbated by the Fluster of handicaps that
may accompany lower IQ (Davies and Stewart, 1975).

'The number of children at disadvantage at school
varies with the\tudy‘.& Stewart (1972) and Kitchen, Ryan
and Rickards et al. (1980) neted®that only 5 to 6% of the

VLBW infants were unable to attend normal school, a figure

lMathematical reasoning was tested on the WRAT .
sub~test of the WISC-R (Nickel, Bennett and Lamson, 1982).

. L -
(j'--L\\;///f“' o _ s i

. /
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indicating a vast improvement slnce the 1950's when
Drillien (1964) found that 50% of the children were in this
s_ituai:ion. Where is recent evidence, however, that the
ELBW chilld is having scholastic problems, since 64%
(16/25) of these children weré in speeial education
programmes, and only 28% were functloning at Srade level
(Nickel, Bennett and Lamson, 1985).
!mearz

The high risk infant and child is vulnerable to an '
array of developmental disorders. Thesé include major and
'minor ﬁeurological handicaps, visual and auditory sensory
deficiés, mental retardation, lower IQ performancé,.and ﬁbw_
that pecpulations of high risk Infants surviving with the
ﬂhelp of neonatal intensive care facllities are attending
schgi%, academic delay. Oné area cri%ical to the child's
develabhental status is language acquiéitipn, and this wil

P g - . -
now be addressed.

"The High Risk Infant and Language Acquisition

Language delay and deficit is a likgly expression
of brain dysfunction due tb pre- and perinatal insult, and \
it 1s a recurrent problem noted in the high risk infang. __;__;)
While language problems are associated with cerebral palsy

and mental retardation;.they are also reported in children

FaaN

" ‘ o

Lo | B 7
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et al., 1973; Fitzhardinge and Ramsay, 197\3).

_of"otherwise normal potential (Ehrlich, Sg;piro, Kimball

~

What Risk Factors are Assoclated wilth Language Dysfunction?:

Low blrthweight, very low birthweight and extremely low

birthwéight infants have been reported to be at risk for

language delay (Beckwith, Sigman, Cohen et ai., 1977;
Britton, Fitzhardinge and Ashby,/l981; DeHirsch, Jansky
and Langford, 1964; Drili;en, 19%1; Escalona, 1982;
Fitzhardinge and Ramsay, %973; Kastein and Fowle;g\1959;
Kelsey and Barrie-Blackley, 1976; Kitchen, Ryan, Rickards
et al., 1980; Nickel, Bennett and Lamson, 1982; Noble-

Jamieson, Lukeman, -Silverman gt al., 1982; Pasamanick,

Constantinou and Lilienfeld, 1956\ Rhillips, 1968; Rider,

Taback and Knébloch, 1955; Rubin, Rod@mblatt and Balow, ~
1973; Siegel, 1979; 1981; 1982 (a); 1982 ); 1982 (c);
19835~ Siegel, Saigal, Rosenbaum et al., 1982; Smith,

Somner and Von Tetzchner, 1982; amongst others).

Studies of the small for gestational age child

likewise iq@icate a vulnerablility for 1anég§ge problems
(Beaigie, James and Greene, 1970; Bhargava, 6£tta'and
Kuméri, 1982; Drillien, 1964;\
and Steven, 1972 (b); Kelsey and Barrie-Blackley, 1976;
Rubin, Rosenblaﬁt and Balow, 1973; Siegel, 1979; 1981;
1982 (a); 1982 (b); 1982 (c); Siegel, Saigal, Rosenbaum

et al., 1982; Walther and Raemakers, i§82).

Escalona, 19824 Fitzhardinge /)



Al

<

£ __ - . \

55
f

-

A number of studies implicate gepgral perinatal

complications including asphyxia and RDS (Corah, Anthony,

Palnter et al., 1965; D'Solza, McCarggéy, Nolan et al.,
1981; Field, 1979; Field, Demsey and Shuman, 19815‘
Fitzhardinge and Hams;y, 1973; Low, Galbraith, Mulr et al{C\
1983; Slegel, 1979; 1981; 1982 (a); 1982 (b); 1982 (c);

1983; Siegel, Saigal, Rosenbaum et al., 1982); intra-

. ventyicular hemorrhage (Williamson, Desmond, Wilson et al.,

1982); and prenatal exposure to ethanol (ghaywitz,

Caparulo and Hodgson, 1981). Some of these studies have
taken high risk status to be one or more of LEW, prematurlty,
SGA, Rh "~ - 1ncompatibility, RDS, hyperbilirubinemia,

hypercalég;ia, hyperglycemia (Ehnlich, Shapiro, Kimball

. et ai., 1973; Zarin-Ackerman, Lewls, and Driscoll, 1977).

-
Wilg, Semel and Crouse (1973) did not specify the nature

of the high risk features.

The Nature of the Language Delay

Early Studies: Sweboda, Morse and Leavitt (1976) found

that 8 week old high risk_infantsl discriminated phonetic
. .
categories in a manner similar to control infants. Beckwilth, -

Ieross study comparggons may be limited by the ggﬁf\
that the criteria used to define 'high risk' differ from
study to study. 1In the séudy by -Swoboda, Morse and
Leavitt (1966}, for example, 'high risk' included post-
mature infants, infants delivered by Cesarean Section and
those with a high bllirubin count, amongst other factors.

=L
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vocal sounds less than did controls. This pattern was

.

) : 56

Sigman, Cohen et al. (1§77) on the other hand found that
premature infants between the ages of 1 month and 3 months
1ncrea§gd the;r level of vocalisation more gradually than
did term infants, although between 3 to'8 months, the
groups did not differ in vocal output.

Honzik, Hutchings and Burnip (1965) similarl@

‘reported that infants with birth cé¥mplications imitated

-

also noted in 16 month ¢ld infants ﬁho‘vocaliseé less than
did control infénts {Crawford, 1982).

These studles suggest that eariy linguistic mile-
stones differentiate prematﬁi;/Zil highyrisk anants from

control infants. Do these differentes persist?

General Findings on Language Development

3 Many studies have based their findings on the
S .
verbal gcales or sections of general IQ tests such as the

-

f}SC-R (Francis-Willlams and Davies, 1974;% Kitchen, Ryan,

lThe significandg of the results from this study are
not clear since there were no results from a comparison
pepulation, The VLBW children had mean IQs for the verbal
,and performance scores which were within normal range
(i.e., less than 1l S.D. from the mean). Ofher studies
(e.g., see Noble—Jamieson, Lukeman, Silverman et al., 1982)
with similar findings for VLBW children féund that these
Scores were nevertheless signiflgantly belogw those of
comparison chtldren. X

!

= ' \)I
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Rickards et ai., 1980_;1 Nickel, Bennett anq Lamson, 1982;
Noble-Jamieson, Lukeman, Silverman.et al., 1982;2 Taub,
Goldstein and Caputo, 1977)3 and the Gesell Developmental
Scales (Bhargava, Datta and Kumari, ].982').1‘l

These studies in gemqate difficulties for
the high risk child which Gary from\mild to severe problems
with delayed onset, retarded articulation, 1mmatuﬂ%

vocabulary and generally delayed maturqtion of receptive
w - : .

lat 8 years, the VLBW “hildren performed at a
significantly lower level on the full, performance and
verbal scales of the WISC-R. The ELBW children performed
at a lower level than the VLBW children, this reaching 'S
gignificance for the verbal scale (p < .05).

2In thls study, mean scores for the verbal IQ
“were '98.4 for the VLBW children and 106.8 for the matched
comparison group (for age, sex and SES) (p < .02). Mean
scores for the performance ¢ were 98.5 for the VLBW

- children and 106.6 for the comparison population

(p < ,005).

3'I'he scores for prematurely born children at 7 to
9 years did not differ from a compariscon group of term
children for the verbal scale, but did for the performance
scale, with sub-tests requlring visu lly mediated
behaviour being particularly affect

uThis longitudinal study of SGA and control children

(matched for sex, per capilta Income, maternal education
and the number of siblings) seen at 1, 2, 3, 4 and 5. years

found a wildening gap between the- two groups with the
advancement of age. ‘ a2
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..and expressive abillties (Fitzhardinge and Ramsay, 1973;

Fitzhardinge and Steven, 1972 (b)).l

Studies Concentrating on Specific'Langpage Parameters:2

DeHirsch, Jansky and Langford (1964) compared the performance
of 5 year ¢ld children, born weighling between 1000 and
2239 grams, and that of term children on a variety of
measures assoclated with language (e.g., auditory memory
span, word recognition (PPVT)) along with measures of the
child's syntax {e.g., the mean length of the 5 longest
utterances, and the number of complex or campound
utterances used to retell a story). Results indicated that
the premature *Infants performed more pocrly on 7 of the 15
measures (p < .05) chosen. .
Kelsey and BarrielBlackey (1976) also measured
>parametérs of spontaneous speech (belweén the child and
the examiner) in 3 and 4 year old children, High risk at
birpﬁ from the higher spcioeconomic levels. In this study,

thefe were no differences for the amcunt dﬁ;language

L3

29% of term SGA children at ages 3 to 4 were feferred to
a speech therapisti FPBitzhardinge and Ramsay (973)
reported that 13/20 males and 4/12 females who were VLBW
had delayed language acquisition.

lFitzhardinge and Steven (1972 (b)) ‘f{‘md that

2Section‘z of the introduct®qn discusses in detall
measures used for -the analysis of the young child's

language. .
4 -
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useﬁ, the average length of utterance, the completeness of -

the child's 1anguage structures and the use of syntax

for the LBw SGA and term infants (p > .05) ¢ /
On a test of the child's understanding and use of

morphological rules, Wiig, Semel.and Crouse (1973) found

that child;en of 3 and 4 years who were at risk for

neurological disorders due to perinatal problems (the

nature of which were not spécified), gave significantly

feﬁer correct responses than did control children (p < .001)

thereby indicating "quantiflable reductions in EEE ablility

to use morphological rules" (p. 461).

Studies Using Standardised Language Tests: Phillips (1968)
using the Illinois Test of Psycholinguistic Abilities '
(ITPA; 1968) found significant differences (p < .0l) between
the high riskq(defined as a birthwelght less than 5 1/2
pouhds —less than 2500 érams) and éontrol term groups 1in
the total ITPA scores and on some of the auditory and visual
decoding and encoding subsections, features seen as the sub-

struﬁture of language. The children were tested between |4
&

and 7 years of age,

-

lThe finding of- differences between these groups
may be possibly explained by thelr selective social class
standing, since lcwer soclal class children are at a
disadvantage for languagejacquisition, especlally thecse who
areNhigh risk- (see pages 32 ff ). Farther, LBW infants are
not /as much at.risk as VLBW 1nfants, who wevre excluded from:
\ﬁ*‘t‘hsstudy ~ .
L] [ -~
—
7
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Ehrlich, Shapiro; Kimball et al. (1973) with
chlldren of a similar age &nd using a wider range of
laﬁguage and IQ tests (e.g., the PPVT, ITPA, Lieter,_WPFSI)
found that 50% of these 5 year old high risk children
scored below average,l and required therapy for language
problems, thls 1in spite of normal IQ scores.

Zarin—Ackerman? Lewls and Driscoll (1977) tested
2 year old high risk and matched contr 132 on a modified
Peabody Picture Vocabulary Test (PPVT), incorporatiﬁé a
production task along with the comprehension task, using
the same format (four pictures on a page) but requiring
labelling or pointi g, respectivelyi In addition, knowlédge
of prepositions, and ad,jectivés3 was measured. The compari-
son children had better comprehension production scores- - -
(p < .05) on the modified PPVT and they also performed <
significantly better on the adjéctival'contrasts.(p < .05).
) The Reynell Developmental Language Scalesu have

been used by D'Souza, McCartney, Nolan et-al. (1981) with

~

1This study lacked controls, and the high risk

childrens' performance was measured against standardised norms .

~ ¢ 2SES‘was limited to levels 3, U4, 5 on the
Hollingshead Scale. . .

>

3These ineluded 'in front of/behind' and 'under/on
top of', and the children had to manipulate objects or act

out the instructions. The adjectival contrasts included
knowledge of 'dry/wet', 'sh%rfg

to choose one of two objectg corresponding to the_adjecpiye.

qSee pages 86ff.,

’ . L

/long' etc.,-and the child had --

]
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gﬁlldren aged 2 EE-B’ who as Infants were resusciltated
after severe perlnatal asphyxia. One third of thosef
survivying without handicaps had deficits in speech and.
language (that 1s, they scored under the 10th percentile

— a Reynell standagd score of «1.3). Walther and Raemakers
(1982) reported that 3 year old chilldren who had been
malnourlshed in utero, but otherwise'healthy, were delayed
by 4 months on “the compaphension and 5 mopths on the’
expreséive scales when compared with co;parison children

(matched for age, sex and BES) (p < .05). Low, Galbraith,

Muir et al. (1983), however, found that 3 1/2 year old

" children, who had been exposed to 1lntrapartum hypoxia,

had expressive and comprehension scores within normal range,

and net differing significantly from those of comparison

~children. /”“\\\g
« . Stegel (1979; 1981; 1982 (a); 1982 (b); 1982 (c);

1983 and Slegel, Salgal, Rosenbaum et al., 1982) in a

"~ series of studies attempting to delineate predictors pf

development in VLBW and SGA:uupnts found that various
perinafal, early cognitive and environmental/familial
factors predicted language performance at 3.and 4 years,
aé scored on the Reynell Deveiopmentai Language Scales.
Amongst the many findings in thts séries, the Aég‘pre—

term children at 2 years had significantly lower expreSsive.

~

({
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{p < .005) and comprehension (p < .01) scores than the
term chlldren. Smith, Somnef and Von\Tetzehner (1982)
using a Norwegian version of the Reynell Scales with 3
year old children, who were at risk at birth, alsc reliated
perinatal éomplications to outeome on the Scales.
The Reynell Scales were also chosen for the prgsent

study, and further detalls are found on pages B86 ff;

Language Acqulisition — Conclusion . -

ThéSe_stydies indicate that infants at risk due to
o ,
a varlety of pre- and perinatal stresses are likely to

exhibit varying degrees of language deficit gnf)?elay:

This outcome 1s evident in children surviving without
o - L'y
major sequelae, as in the present study.

Fewl‘of the studies have concentrated on the period

o~y

'

sy

in which language 1is emeﬁhing to determine if these
children show delayed language mlilestones at this critiiga'

time, that is, from 18 months ,£: Language acquisition is

_/afﬁrally prog essing at a rapid pace at thils age. The
sampling of 1a

the determinaticn of whether the high risk child acguires

[
langqege in a manner similar to that of the child who was

Born at terﬁ“and without perinatal stress. The collectich
- | . '
e S

1The majority of the studies outlined above studied

high risk populations of between 3.to 12 yearsxof age.

[

guage at three monthly intervals w0u1d allow 2
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of data within three monthly intervals would also facllitate
éh approximate correcticn for the degree of prematurity.
This correction has not been previously applied-to studles
of the child's spontanedus lapguage. . -

It is also the case that few studies have sampled

elther the high risk child's spontaneous language} or that '

" of the mother. Toc this end, a home setting was used to

gather information on possible unique interactional

patterns. .
A prospective design‘was-used, and weaknesses noted
in the literature avoided — namely, a lack of controls,2

inadequate matching of controls,3 and a rellance oniii;?

lpie1d (1977) and Kelsey and Barrie-Blackley (1976),
for example, did collect spontaneous speech at one
particular age only, and this was 1In a cldnic setting with
the éxperimenter interacting with gﬂe child.-

2D'Souza, McCartney, Nolan et al. (1981)' for
example, compared the performance of their high risk infants
against test norms. Thils poses a problem since many
infants have been fourld to score above the average on the
Reynell Language Scaljg (Walther aﬁg/Raemakers, 1b83;
Randal and Reynell, 1974). There 1s the need for infor-
matlon on the performance of an appropriate comparison,
group, 1.e., on thildren not at risk because of perina
trauma. £

3Ppillips (1968) for example, did not indicate—
the soclal class standings of the groups. Soclal class
is a significant variable in language acquisition, and
n unequal “distribution of social class levels may

" ffect results.
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specified or inappropriate lingulstic measures.’ Th$//
followling pages of the introduction discuss 1n detall
language analysis and the selectlon of appropriate
lingulstic measures. v
_J . ;
U LY -
-3
5
o o
s
}
. .
s
_
f
j .
3 y
¥ _ ‘} N
: - -



I ~

Preahble to Language Acquisitidg

4
-

The toddler period (appqgfimately 18 menths to
3 years) is the most rapid phase-of language acquisltion,
and 1t 1s for this reason that indicators of how well the .

high gds& infant copes with his emergling language system

e
- were 1nve§31gated within this time period. This section of

-

the 1introductlon serves to acduaint the readér with the L
complexity and divers}ty of the skllls invo;ved when the.
child acquires ﬁanguage, and further serves to describe
tﬁe measures cho;en for this study{ The difficulty in
spec;fying the sufficienﬁ and necessary conditlons for the
emergence of language is appareﬁt in this discussion.
gzwever,'some welght is glven to the ambient linguisﬁic
envirohment provided by the mother.

) A 'reading of this spction willl make clear the, as
yet, piecemeai picture available., Construction of a genéyal
thebry 8¢ infant }d%guage development 1s difficult Fince, in «
contradlistinction to a&ﬁlt Tanguage for which thewre exilst
commonly accepted notions of grammaticality ~and 'weil—_

formedness'x the idgf{nes as to what are and what are not

cceptable exemplars of child 1anguage are not well defined.

'However, the study of language acquisition 1s facllitated

by the orderly and consistent emergence of %inguisti%

features which allows delay and deviancy to be noted.
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Introdudction td:Language Acquisition

~

/,,

Sound eﬁpirical_data exist (Berko, 1958; Bowérman,
19765 1978; Braine, 1963; 1976; Brown, 1973; Brown and
Bellugi-Klima; 196#; Brown, Cazden and Bellugi—Klima, 1969;
BroﬁA and Hanlon, 1970; Cazden, 1968; deVilliers and '
deVilliers, 1973; Klima and Bellugl, 1966; Lee, 1971;
“Cenneberg, 1967; 1969; McNeill, 1970; Menyuk, .1§71; 1974;

¥

NéIson, 1973; Slobin, 1970; amongst(ﬁany) to permit the
!

" conelusion that there are predictable patterns in the

acquisition of language, patterns which are also seen cross-

culturally.’

, While the rate of .development is variable (Brown,

-1973; Moerksy 1974), the sequence 1n which linguistic

features are acquired is relatively uniform. This pre-
aictability aliwa'recognition of developmental delay in
ciinically defined popplations; and faé}l;tateé research
of the kind unde?%aken in this study. The zgew that
language develobment should proceed in-a similar ﬁanner

for all chlldren (Lenneberg, 1967) whether Down'é Syndrome,

mentally retarded, language delayed or ndrﬁal,‘is supported

by work by Fowler, .Gelman and Gleitman (1980){ and Morehead
| ¢

J

see Siobin (1970), for a review of the\literature.
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% and Ingram (1976). Theilr conclusilon 1s that the order of
: . a
acquisition and the system acquired are generally similar

for all groups.t In summary,

dgvelop likenznormal language — ilnvariant, and
indensltive to a most distinctive difference 1n
genetlc make~up and perhaps even environmental
input (Fowler, Gelman and Gleitman, 1980,.,p. 12).

33; . the structure of retarded ianguage seems fo
v

These predictable patterns of iénguage acquisition
are evide in_the|pefiod which crosses the boundary from
prelinguistic utterances,2 through the one wOrd‘holophfa§tic
stage (Brewn, 1973),3 through jthe embryonic stages of ’
syntactic development at -the tqp worq stige. From thére‘
acquisition entai$5'the elaboration of the noun and verb
phrase; the development of morphophconetic rules (for
example, word ending inflections (Cazden, 1968)); the

" unfolding of semantic roles (for‘examplé, agent-locative;

1Menyuk (1964) and Lee (1966) did report some
omissiopns of syntax and transformations on the part of some
.language-delayed children. However, Lackner.(l976),??yuh~’
argued that 1f children are matched in terms of a-Iihguilstic
criterion such.as the mean length of utterance (see pages
€2 £ff ), rather than <chronological age, or intelligence

quotlient scores, that the plcture is one of delay in the
acquisition of syntactic forms, rather than the absence of ?

~these forms. D

2Vocalizations wilthout syntactic Torm, generally
known as babbling. : . .

3'I‘his stage contains the germs of grammar, singie
\\\word utterances standing for complex ideas (Lenneberg, 1969).

- . -, ™

~. 4
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complex syntactic transformatilons.
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S
Bowerman, 1976; Schlesinger,-1974)?’the modulation of the
, .
simple sentence by the use of interrogatives and negatives;

and the rules for combining, embedding and developing
1 -t

Prelinguiétic Language

.

« « . our experience with the chftdQSn and a more
extensive review of the recent literature over the

past 2 1/2 years indlcate the lmportance of the
prelingulstic forms of behaviour for subsequent
language acquisition. Indeed, the possibility

exlsts that thg¢se processes, which are not

linguistic in a for sense, and certalnly not .
verbal, constitute the, necessary basls for the
developmentabf functional language (Bricker and
Bricker, 1974, pp. 4U43-444),

The age range of the chilildren in this studyl that
is, 18 to 30 months, places them on the border between

that penig? in which thelr vocalizations mimic in form and

‘intonation {(but not content) more mature utterances and

that period :fn'ghich these vocallzatlons contailn syntactie
and semantlc forms.

It has been claimed that there is developmental

contlnulty ‘between.these two periods, that the pre-

linguistic utterances serve as the foundation for the
< .

emerglng lénguage system, and that the former are necessary
. ‘ :

R

lSee Browpn (1%73)-and McNeill (1970) for a fuller
discussion on the development of theﬁe ‘Torms.
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precursors to the lafér1’2 (Bateson, 1975; Bruner, 1976; .
Bullowa, Jones and Bever, 1964; Rees, 1972; .Stern, Jaffe,
Beebe et al., 1975). Lieberman (1967) charted definite
' [ .
intonational patterns in the cry; ang nfarits use prosody
to mark differences between utterancegs pf apparently
identical structure — stress cayrles gut a functlon later
performed by inflections and fu n words (Crystal,'l973)l'
In addition, Bruner (1976) emphasized the development of
communication sysfems ("speech acts") during the pre-
"1inguist1c stage, that is, the knowledge of how’'language
1s used tO furtHer and sustain ¢emmunication.
L

By the time he begins to speak the chlld may have
already laid down within himself the formal

structure of the language system of his culture.

This would encompass a multiplicity of interlocking
aspects; Phythmic and syntactic 'hierarchies’',
supra-segmental features, and para-linguistic
nuances. . . . (Condon and Sander, 1974, p. 101).

In the present study, ﬁpe—an& paralinguiétic

‘utterdntes were 1included for analysis, and further detalls

are found. on pagesl35 ff.of the method.

ludwever, see Jakobsor (1968) who rejected the
nction of continuous phonological development.

-

2The development of articulatory skills facllitates
the development of the auditory feedback loop (Rees, 1972).

.

-
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The Acquistion of Language

Receptive and expressive lingulstie competence
entalls pet only the semantics of language (the meaning of
words and' the relatilonships between them); the syntax of
language (the forms used to express those relationships)
but also the morphological rules for the composition of
words (a morpheme is the smallest meaningfgl uﬁ:t in o

lagguage); the phonological rules for speech {language at
the phonetic level consists of a fihite set of mutually
+ . '

exclusive classes -- p?xonemes)'1 the pragmatics of language
(the rules for usage -- the pragmatic school of language
speaks . of "speech‘aets" used to convey the child's intentions -
prior- to the "acquisition of syntactic forms (Bates,
Camaronl and Volterra, 1975; gruner, 1976)); and finally the
strategles for social communication (Clark, 1978).2 5

The literature on language development has started

to recognize that young chlldren's language

competence develops at differential rates in

various areas such as lexlcon growth,; grammatical’

structures, etc. -Language might not be,a unltary

construction but rather a conglomgrate of skills

slowly coalescing into a general language com- .

petence. (Zarin-Ackerman,: Lewis and Driscoll o
1977, p. 983) . - "

“\Qgee Ingram (1976) for an overview of the develop-
ment of these forms.

Preschoolers engage in a variety of communicative o )
acts including 1nviting and insulting (Garvey, 1975)
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The interesting aspect of this 1s the fact that

these devices for the modulation of meaning are generally,
C

acquired, used and understood by a three or four year old

child,1 and that the child's speech 1s well adapted to the

listeners' perspective (Mueller, 1972).

The fundamental problem to which we addbess our-
selves 1s the simple fact that\language acquisition
occurs in a surprisingly short time. Grammatical
speech does not begin before ope-and-one-half years
of age; yet, as far as we can tell, the baslic
process 1s complete by three-and-one-half years.
Thus a basis for the rich and intricate competence
of adult grammar must emerge 1n the short span of
twenty-four months. To appreciate this achieve-
ment, we need only compare the child with himself
Jn other departments of cognitive growth as out-
lined, say, in the work of Piaget. Add to rapid
acquisition the further fact that what 1s acquired
is knowledge of abstract lingulistic structure, and
the problem of accounting for language development
can be seen to pose unusual difficulties for our
collectlon of explanatory devices. (McNeill,

1966, p. 15)

Receptive Language

Developnentally, children show a .general superiority

of comprehension,ovéi production, with specific grammatical
o . '
features understood before they are produced, (Fraser,

Bellugl and Brown, 1963; Lenneberg, 1969; Reyﬁell, 1969).

lSee C.'Chomsky (1969)’for certain exceptions.

\

Mt s e =
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' bespite this precocity, there 1s a relative
sparsity of reseérch concerning receptive skills. The
determination of such: skills is very difficult, andK
comprehension studies pose a problem. Even with a child
who performs exactly as instructed, it is not possible to
tell how successfully he has respcnded to the instructions,
what éspects of the instructions were sallent, and whether
extra-linguistic features (that 1s, when compliance with
Instructions is_based onnﬁétural assoclations such as 'a man
riding on a horse and not vice versa, or when contextual
cues furnish appropriate responses) were also critical.
Bloom (1974) suggests that egfly comprehension 1s helped
by contextual cues and the laqge measure of redundancy in
maternal speech (see page 93), .

The determination of receptive language skills in
young children &% especially difficult; "data on the
infant's perception of lingui§tic structural propertiles
and his comprehensién wf the function of these properties
is still largely missing" (Menyuk, 1974, p. 213).l While
evident with young chilldren, the question of appropriate
response parameters is critical at any stage, since

comprehension should be investlgated independent of verbal

See Menyuk (1974) and Cairns and Butterfield
(1978) for overviews of research on neonatal and infant
receptivé abilities.
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responséél With thé need to lnvestigate more complex
syntactic and semantic features, 1t becomes a praglem to
devise portrayable counterparts for grammatical forms.

There 1s some information on the older child's
understanding of verb and nounlforms, and SQntaétic
structures such as the ;aséive and'éétive tenses, singular
and plural subjects-(Brown and Bellugi-Klima, 1964;
deVilliers and deVilliers, 1973; Ervin-Tripp, 1964).

Fraser, Bellugl and Brown (1963) devised an Imitation,
Comprehension and Productlon Test (ICPT) where the same
‘form was tapped in three different modes.

These afore-mentioned works deal with more complex
linguistlec structures .and functions than are evrﬁent at the.
18 to 30 month stage. The standardized compiehension test
used in the present study 1s appropriate for this age range,
and further details about the Reynell Developmental Language

Scales (1969) may be found.on pages 86 ff.

Expressive Language '

The main body of research on early child language
concerns the developmental patterns evident in expressive,

rather than receptive, abillties.

Introduction: This study concentrated on the analysis ®f

the performance ("la parole") rather than the competence

~

A
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("la langue") properties of language. Linguists_inﬁerested
in the latter are generally assocciated with the work of
Chomsky (1957; 1965; for example). In his formal,
non-taxonémic systeni, the surface characteristics of
languaée are ultimately deseribed in invariant, abstract
énd universal deep structural terms. The agles of the
System are constructed so as to generate an infinite sst'of
grammatical and none the non-grammatical sentences.
According to'ChomsK?iGihese deep structures are similar
from languagg to language, override differénces_betwaen
individuals znd difkerences in intelligence and experience

w

and are unaffected by transient psychologlcal f‘actors_.1

Ve

2

The Process of Acquisition:

. early language for which a grammar is written
is the end result of psychological processes leading
to 1ts acquisition, and to write a grammar of that
language at any point in its development 15 in no
sense 'to explicate the nature of its acquilsition
(Bruner, 1976, p. 256). . -

lFor an outline of how transfermational and phrase
structure grammars are written and appllied to language
corpora, see McNeill (1970, appendix, p. 144 £f)., For
a discussion on the nature of deviant language using a
transformational model see-Leonard, 1972.

2Psycholinguists employ the term "acquisition"
o free them from the need to ldentify the nature of the
learning process. : . .
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While Qhomsky’s-theory 1s. descriptively bowerful,
1t addresses the question-of lénguage acquisition in
general terms, suggesting only that those linguistic _
operations fequiring more steps or transformations are
acquireE“Iéter.l ’

Chdmsky (1965) and Lenneberg (1967)see language
as an autcnomous process - an emergent fedture in both
phylogenetic ;nd onéégenetic.terms, and not a more complex
insfance of sbmetﬂing to be found elsewhere in the animal
kingdom, nor within the child's own cognitive repertolre.
The capacity to iearn language 1s spebie31specific with
the a priori or ipse intellectus being the innate languag?
acquisition device (LAD — Chomskyj'or the herediﬁary ‘
differentiation of the central nervous-system (Lenneberg,
1967; Whitaker, 19§1). "The role of experience is-only

to cause the innate schematism to be activated"” (Chomsky, .

“1965). . - : o g

+
3 -

The Theory's Limitation for Early Language Study: While

it is an assumption to state that there 1is an 1somorphic

e

lThis has been validated for young children (Brown,

1973) although not necessarily for adults, in that those
sentences which are psychologically the most complex are
not necessarily those requiring the most transformations
(Cromer, 1980).
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relationship between Chomsky's formal linguistic system

and the psycholpgical processes involved in language

production (Whitaker, 1971), the theory's underlying

premises have permeated and influenced recent psycho-

linguistic endeavours. More specifically, weight 1s given

to the 1nnate predisposition a child has for language

learning. Further, the languageﬁlearning child 1s seen

less as a passive recipient of the ambienﬁalinguistic

environment, aﬁd more a formulator of ordered and appropriate

lingulstic rules, which may or may not be conceptualized

in transformational terms. According to Ervin-Tripp (1964)..

any system of analysis which omits the rule governed

features of language or the gradual changeslwithin these

rules is contradicted by evidence from all levels of the

childAs linguistic behaviour.l
. he phrase structure.and transfeormational gfammars

have, however, limited application in the study of early

language development. In so-far as this competence model, ’

with its emphasis on linguistic knowledge rather than

N .
performance, matches the child against an ideal speaker

N~

l-“'I‘he very lntricate simultaneous differentiation
and integration that constitutes the evolution of the noun
phrase is more reminiscent of the biological development
of the embryo than 1t is of the acquisition of a conditioned
reflex” (Brown and Bellugi-Klima, 1964, p. 151). See
Reber (1973) for a discussion of léarning theory approaches
to language acquisition.
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modéil_and look?h%o see how 1t deéidtes from that model,-
1£ is ét varlance with the vast array of research which
stﬁdies child's language sul generls (Vetter and Howell,
1972). Further, studies utilizing grammars at different
stages of development are problematic since the rate of
acquisition 1s so rapid that a stable perspective 1is-
impossible to attain (Lackner, 19;6).1 |
‘fhe interest of the present study was an

investigation oflearly 1anguag§ development in a high °

risk and comparison population, with the. analysis of

? .
surface, as opposed to deep structural,- features.

Surface Features

Relying on a small and intensively followed number
- of children, investigators have described regularities
in the ontogenesis of grammatical -forms. Distributional
analyses of these forms (i.e., words appearing in similar
contexts are assumed éo belong to the same grammatical
class in the child's grammar) have been carried out, and
stages of lingulstic develcpment specified.

Among the many syntactlic and morphological features

‘studied, often, although not exclusively (Berko, 1958),

lAttempts to characterise early rule systems as
'telegraphic' (Brown and Fraser,. 1363) or 'plvot-open!' -
(Braine, 1963) have been critlised as being 'false leads’
(Brown, 1973) or of being too superficial and lacking in
generality and ignoring semantic components of early
language (Bloom, 1971; Brown, 1973; Schlesinger, 1974;
Slobin, 1970). _ : S
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from spontaneous language samples, have been the develop-
ment of WH-questlons (érown, 1968; Bfown, Cazden and
Bellugi-Klima, 1969), the development of negation (Bloom,
1970; Klima, 1964; Klima ah&'Bellugi,,1966; see also
MéNeill, 1970, p. 87 - 96), and the child's use of
inflections and significant mbrphemes {Berko, 1958; Brown,
1973; Cazden, '1968; deVilliers and deVilliers, 1973;
Ervin, '1964) . ’

These morphemic forms offer a linguis¢ic Fooi for
the study ofuearly lanéuage'deyelopment as used 1n this

study.

"

The Acguisition of- Morphemes

English transmits meaning through phonetically
minimal forms, such as word ending inflectlons, and other
significant morphemes. A morpheme 1s the émallest
meaningful element in a langyage, and many of those of
interest here are unbounded;(é.g., 'éd' to signifyhpast
teﬁse) in that they do not stand apart from content words.

Brown (1973) has charted the development of 14
particular:morphemes which first appear at Stage II (when
the chi;d's mearn length'of uttefance falls betweeq 2.00
and 2.50 morphemes per ﬁtterance), The scoring of thesé

mofphemes is facillitated byrthg fact that they are demanded

v
a
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in certain obligatory céntexts.l_ "One way to separate
the‘absencé of a constructien 1n the child's competence
from the rarity of that_construction in his performance
is to look for fhe fféquenpy of forms 1n contexts which
make them obligatory" (Cazden, 1968, p. 433). One of the
reasons for the gradual appearance of these morpheme32

1s precisely because the constraints which define

linguistic obligation 'are also acquired over time.

The 14 Morphemes: The fourteen morphemes Investigated by
Brown (1973)-were as follows:i-
(1) The present progressive form (ing),

which has two allomorphs3 /in/ and
e /. :

lFor example, the plural form /-s/ 1s obligatory
in the sentence "twc apples"; thls obligaticon 1s defined
by the syntax and semantics of the sentence. See page
149 for a further discussion of these obligatory
contexts..

2'I'here may be as long as a year from the first
appearance of a morpheme to the polnt of 'acquisition®

— arbltrarily defined as when the morpheme is supplied-in

90% of the obligatory contexts in three successive speech
samples (Brown, 1973)

3An allomorph is a variant pronunciation of a
morpheme condltioned by the phonetic environment in which
1t occurs. For example; the plural allomorph /iz/ is
used after a sibilant /s, z, W, ¥/ and the affricatives
/%, ¥/ (see Anisfeld and Tucker 1967) .

It is interesting to note that forms using the same
phonetic invariants (e.g., /s/ for the plural, present
indicative third person and possessive) do not appear at
the same time, suggesting that their appearance is not a
function of phonetlc development.

A



(2}
(3)

(4)

(5

(6)
(7)
(8)
(9)
(10)
(11)

(12)
(13)

(14)

*
[y

The past tense, which has the allomorphs
/-dw -t w {d/ when applied to weak verbs.

The irregular past tense, which is
applied to strong verbs. °

The third person singular présent
indicative, which has three
allomorphs /-5 =% o~ +3 /.

The plural form which has the allomorphs
/-sv--a v--i-s /,

Irregulaf plural forms.

The possessive ('s) form.

‘The preposition 'in'.

The preposition ‘on'.
The articles 'A' and 'The'.

The copula of the verb “to be' in
uncentracted form - 'am', 'is' and ‘'are’.

The copula in contracted form
'I'm', 'he's' and 'they're’,

The auxillary form of the verb
'to be' in uncontracted form -

The auxillary form of the verb
'to be!' 1n contracted form.

Morphemes Are Acquired in Invariant Sequence:

. chlldren could string together content
words wilth no extra function words at all
but clearly they do not do so. Instead, as
they produce longer sentences, children add
the basic grammatical morphemes, and the
order 1n which they add these morphemes to
thelr speech shows a remarkable degree of
invariance. (deVilliers and deVilliers,

1973, p.

273).
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The order in which the morphemic forms are acquired
1s relatively 1nvariéht (1.e., the present progressiva
emerges and reaches the point of acquisition before the
past and present indicative, etc.). While the rate of
acquisition may vary with child, there is a strong inter-
.child correlation in the order éf acquisition (Bréwn,
l9f3; Cazden, 1968, deVilliers and deVilliers, 1973;
Fowler, Gelman and Gleitman, 1980; James and‘Khan, 1982),
.& pattern which also_holds for lénguagé—impaired children
(Stekol ‘and Leonard, 1979).

On a final note, Brown (1973) reporés that there
1s a nensignificant correlation between the frequency of
these morphemes in parental speech and the child's
acquisition of these forms — the acquisition of which is
correlated with the complexity of their transformational
and semantic rules. This argues for 'innate control;‘
on the emergence of these forms.

This invariant pattern of morphemic development,
along with systematic efrors of omiss;on and commission,
are guides to the child's linguilstic competence and make
them good candidates for measures in this study on young
children's language acquisition. Furthér, since morphemic '
scores have been shown to differentiate the speech of
normal and language impaired chiidren (Stekol and Leonard,
1979), they may also differentiate a populatidn of children

at risk such as those in the present study.
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Mean Length of Utterance — MLU

Although MLU appears to be’ a very crude measure,
it may well be that best single indicator of
language development (if a single measure 1s -
necessary), at least for children of age five
and under. (Dale, 1972, p. 274.) .

“One of the more prominent meagures used 1n language
development research 1s that of the mean length of utterance
(MLU) - (Brown, 1873).

The MLU is. a simple, obJective index of grammatical
development, which permits quantification of the stream '
of lingulstic behaviour. It 1is a sensitive measure of
linguistic progress (Schachter, Shore, Hodapp et al., 1978)

. A
and almost every new klnd of knowledge Increases its 1ength,
whether this is the number of semantic roles expressed in
*
the sentence, the addition of significant morphemes or the
transformations cf embedding and coordination.

Brown used thenMLU index to delineate stages in
language acquisition, from stage I (MLU 1.75 to 2.25) to

\Thstage V (MLU 3.50 to 4.00) — these levels being characterised
by distidnct linguistic achievements.
It has been shown that while individual chilldren
vary enormously in the rate of lingulstic develop-
ment, and so in what they know at a glven chrono-
loglcal age, thelr constructional and semantic

knowledge 1s falrly uniform at a glven MLU.
(Brown, /1973, p. 100).

/

)

Thus, the MLU measure is a better predictor of the

level of linguistlic achievement than 1s chronological. age



83

(devilliers and gdeVilliers, 1973; Menyuk, 1964). F&wo
‘children matched for MLU are more likely to have speech
that is internaily and stfucturally Q}milar than’woula two
children of the same chronological age.

There is, however, a sigﬁificant‘dnd positive
correlation between age and‘MLﬁ'(Miller and Chapman, 1981),‘
and age ranges can be speclifled that would be considered
normal for the acdﬁisition.of particular MLU scores -
(Menyuk,.1979). For these reasons, the MLU measure is
espgcially appropfiate fof the study of eap}y lénguage
development (Baldwin and Baldwin, 1973; Bohannon and _

' Marduis, 1977; Bréing, 1976; érown, 19?3; Dunn, ﬁooding and 3
Hermann, 1977; Moerk, 1974; Seitz and Marcus, 1976; Sharf;
1972). '

MLU — Its Limitations: The toddler period 1s the most rapid

" phase of language acquisition and the MLU is the'ihdex that

best reflects progress during this time. (Brown, 1973).
However, as the MLU reaches ﬁ.OO it begin; to "depend more

on the charactéristics of the 1nteractions than on what the
.child knows . . . % (Brown, 1973, p. 54). Beyond 4.00

(Stage V), the MLU is too variabig»to serve‘as an index of
developmental level. The power;of the MLR (mean iength of
response, a variant of the MLU) to predict language develop-

ment decreased in children over 60 months of age -{Shriner,

1969).
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Cowan, Weber, Hoddinott, et al., (1967) and
Shriner, (1969) found that with older children, the MLU can
vary as a function not only of the sample slize, the sex and
age of the child, transcriber agreement, SES, IQ, but also

experimental setting and stimuli.

The MLU Measure — Its Calculation: The calculation of the
1

MLU aﬁd\upper bound indicles™ is described more fully in
the method section (pages 82 ff. ),.and by Brown (1973,

p. 54 £f). 1In general, the total number of morphemes (or
whatever unit is éelected — words, syllables) is divided by
the total number of utterances.

Many studies have used morphemes as the basic
measure {Bohannon and Marquis, 1977; Braine, 1976; Dunn,
Wooding and Hermann, 1977 ) while others maintain that
there are only small and insignificant differences between..
this measure and that of words (Fraser and -Roberts, 1975;
ﬁelson, Carskadden, Bonvillian, 1973; Phillips, 1973;
Ringler, Kennell, Klaus'et al., 1975; Schachter, Shore,
Hodapp et al., 1978; Seitz and Marcus, 1§76; Snow, 1972)

v

or syllables (Brown and Fraser, 1963; Moerk, 197.4).

lSince the MLU measure may sometimes underestimate
productive capabilities, it 1s teamed with an upper bound
measure (l.e., an indication of the corpus' longest
utterance).

&
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The MLU measure facllitates the application of
statistical procedures to linguistic research, of particular
importance for the present study. It 1s assoclated with
relatively high intra- and inter- examiner reliabllity
coefficlents (Shriner, 1969). :

" Many mother-child language studies (see pages 89 rf, )
have used the MLU as a measure common to both the child and
mother (Moerk 1974). For the mother, the MLU measure is
not“an index of her linguistic competence, but rather an

N
index of the accuracy of her speech adjustment in the"

presenée of her child (Cunningham; Reuler, Blackwell
et al., 1981). The ratio of the mother's speech complexity

(as measured by the MLU) to that of her child's gives an

indication of whether there are .changes with the age and

linguistic level of the cﬁI&d*‘and more specifiéelly
addressing the research at hand, whether the mother of the
high risk infant dccommodates her speech in a2 manner similar

to that of the control mother. *

The Standardised Language Test: In additigp to the measures
derived from the‘spontaneous laﬂéeage of the high risk and
comparison infants, a standardised'language teet was
administered. This afforded not bnly a comparison of
performance under two different sampling conditions, but”

the Reynell Language Scales coveﬂ?areas of lingulstie

competence untapped in spontaneous interactions, more

L ]
'
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specifically language comprehension, and the development

of some semantic and cognitive skills.

The Reynell Language Scales

The Reynell Language Scales (1969) have been
designed to assess, 1In standardised form, the-language
acquisition of chlldren from 6 months to 6 years, with
thelr greatest sensitivity in the range 18 monPhs to 4 1/2
years.

The Scales encompass the child'srprelinguistic ané
linguistic skills, use familiar objects and are tallored
to the shortened attenﬁiqﬁ span of younger children, making
them appropriate for the ages Bf the childéen in the'present'
'study. ' ' .

The Scales have been used with a vafééty of
‘populatiqns including the hearing impaired (Reynéil, 19723,
children witﬁ specific language delay (Siegel, Cunnhingham
and van der Spuy, 1979), and children with high risk birth
histories (Siegel, 1979; 1981; 1982(a); 1982(b); 1982(c);
Siegel, Salgal, Rosenbaum et ;l., 1992), inclqﬁing those
with hypoxic insults at birth (Low,‘Galbraith, Muir et al.,
1983) and those malnourished in utero (Walther and '

Ramaekers, 1982).

The Sub-Scales: The' expressive and comprehension sub-scales

aim to assess these respective skills independent from each
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other. The comprehenslicn tasks require no spoken responses,
and the expressive tasks reduire compréhensibn of simﬁle
instrﬁctions. The ordéring of the test items (see appeqdix
I ) reflects trends in language development‘— in general
terms, towards more complexlity, and a gradual pregression
from concfete to hypothetical appliéation. Separate
standard scores have been provided for male and female

children.

The Expressive Sub-Scale: Thils scale consists of three

sections:

1. Language structures: The development of
lingulstlic features from presymbolic and
prelinguistic babbling through to the use
of grammatical forms, the ordering of these
forms within sentences, and the production
of well formed complex sentences with
subordinate clauses, are scored.

2.- Vocabulary: The simple naming of objects,
the naming of plctorilal representations
and the deflning of words without the
presence of objects or pittures are scored.

. 3. The creative aspects of language, and the
verbalization of connected thoughts are
scored.

The Comprehénsion Sub=-Scale: This . scale scores the

following: , N

1. The selective recognition of words on an
affective level.

2. Comprehensicn of simple conecrete nouns.

3. Early representations of people and animals.
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§. The ability to relate two concepts
together.

5. The comprehension of the attributes
of percelved objects.n - . ) ”

6. The comprehension of actlivity attributes
of perceived objects.

7. The understanding of concepts other than
nouns and verbs — 1.e., size and position.

8. The abllity to assimilate a large number
of concepts in the correct sequential
order.

8. The ﬁse of hypothetical reasoning with
little concrete support.

Appendix ( I ) outlines in detaill the test

ttems. \\/

Summary — Language Acquisition and Analysis

The clarification of the myriad of skills coaléscing
1nt6d;ature language underlines the enormous task the young
chlld faces 1n acquiring language. It further indicates
that any deflcit (s) evident in a high risk population,
whlle quantified from surface features, may in fact represent
difficulties in any one or more of the skills oﬁtlined -
be they prelinguistic in ﬁature, specifically receptive
difficulties; problems in generating falid hypotheses about
Fﬁg,deep and surface structures of language, or deficits in

the semantic and cognitive components.
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There 1s another é;jor piece yet to be placed in -
the enigmatic jlg-saw entitlea "language development".
Regardless of what aspectsvof language are déemed critical
or salient for the developing éhild, the role of the ambilent
linguistic environment has yet to be clarified, Differences
.in enviropmental ;nput and styles. of maternal language may
~-account for individual differences among children in the‘
subsystems of language (Menyuk, 1974). It may be argued,
for example, thétllanguage delay in a high risk populatfon
may be.related to a style specific to a mother of a high ©

risk infant. This area will now be addressed.

4

Mother-Child Studies -
o

Introduction

To understand the process of langdage transmission
the following aspects have to be investigated in
detall: the contingencles between maternal and
c¢hild behavior, the frequericles of the specific
interaction patterns, the types of linguistic
information transmitted thereby, and the

children's incorporation of the provided information.
(Moerk, 1976, p. 1064).

In the past ten to fifteen years, the study of

language acquisition has branched in new directions, with
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the investlgation of the role the mother plays in that
acquisition.l’2

It has been assumed (Chomsky, 1965; McNeill, 1970)
that the young child extrapclates lingulstic rules from a
random sample of adult ufterancgs charécteriSed by stutters,
mlstakes, lnconsistencies, dangling participles,.
parenthentical digressions and disfluencgs — this view
consolldating the belief tpat the young child is pre-~
programméd for the tasks of language learning. -

Empirical evidence suggests that this view mis-—
represents the ambient linguilstic environment of the growing
child (Baldwin and Baldwin, 1973; Broen, 1972; Cherry and
Lewis, 1976; Drach, Kobashigawa and Pfuderer et al., 1969;

Fraser and Roberts, 1975; Garnica, 1977; Moerk, 1974; 1975;

1See Clarke-Stewart (1973) for an outline of broader
mother-child developmental processes.

Vs

. 2While the father Interacts less with and speaks
less to the child than does the mother (Friedlander,
Jacobs, Davis et al., 1972; Golinkoff and Ames, 1979;

Malone and Guy, 1982; Rebelsky and Hanks, 1971), the father,
like the mother, adjusts his language to match that of his
child’'s (Glattino and Hogan, 1975),-and uses "Motherese"

(Golinkoff and Ames, 1979; Hummel, 1982; Wilkinson, Hiebert

and Rembold, 1981).

For an overview of research pertinent to the question of

the differential interactional styles of mothers and fathers
with female and male children, and the implicatlions of this
for later development, see Lamb (1975; 1977).
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1976, Nelsén, 1977; Newport, 1976; Phillips, 1973; Reichle,
Longhurst and Stepanich, 1977; Seitz and Marcus, 1976;
Seitz and Stewart, 1975; Slobin, 1975; Snow, 1972; 1977).
The fact 1s that adults' language to children is not the
same as that to other adults (Brown and Bellugil-Klima,
1964; Drach, Kobashigawa, Pfude;;r et al., 1969). Mothers
alter the complexity and nature of thelr spéeéh so that the
child's_"iﬁtroduction to English ordinarily comes in the
form of a simplified, repetitive and 1dealized dialect"
(Brown and Bellugi-Klima, 1964, p. 135), which falls within
the range of the chilld's comprehension (Longhurst éhd
Stepanich, 1975).l The mother's use of more sophisticated
grammatical structures is correlated with the emergence of
those same s;ructures in the child's speech, (Mocerk, 1975;
Newport, 1976; Snow, 1972), and in general, the young child
recelves from the adult a smaller subset of the varieties of

adult speech (Baldwin and Baldwin, 1973; Broen,'l972;
Phillips, 1973; Nelson, 1973; Snow, 1972).

The Nature of the Mother's Language — Motherese

The followlng is a catalogue of research findings
reiating tc the mother's language in the presence of her

1lVIater'na.l language in-“the preJnce of her child
has been colned "Motherese" ' (Newport, 1976).
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child, the profile being of brief grammatical sentences
~of a limited range of structures, (coined Motherese,

(Newport, 19?6))-1

Shorter: The mother's speech is‘shorter, with reduced

, sentence length. Her MLU'increa;es with that of her
child's (Broen, 1972; Moerk, 1975; Newport, Gleitman and
Gleitman, 1975). Reductlon in this manner serves to reduce

the load on the child's memory.

|

Simpler: The mother's speech 1s simpler, with lessfcomplex
syntax (Brown and Bellugi-Klima, 1964; Phillips, 1973) ;.
fewer modifiers per noun phrase (Snow, 1972); smaller
type-token ratios2 and more concrete nouns (Broen,\igz2).
This simplicity gives the child clear exemplars of
syntactic rules‘(Drach, Kobashigawa and Pfuderer et al.,
1969), as does the fact that the mother exhibits .fewer

disfluencies, false starts, errors and ungrammatical

. lThis process 1s not confined .to mothers, but is
alsc used by strangers (Snow, 1972), kindergarten teachers,
(Granowsky and Knossner, 1970), and by & year olds
talking to 2 year olds, (Shatz and Gelman, 1973).

2Type—token ratios indicate the diversity of speech
by measuring the number of different speech parts (e.g.,
nouns, verbs, modifiers) as a percentage of the total
number of these, forms. - ’
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]
sentences (Drach, Kobashigawa and Pfuderer et al., 1969).
In general, the mother's speech 1s sensitive to the
comprehension levels of her child (Brown and Bellugl-Kilima,

1964; Longhurst and Stepanich, 1975; Newport, 1976).

Repetitious: The mother's language 1is more repetitious
(Ervin-Trip, 1971; Snow, 1972) a feature witlch retains the
general syntactic form with changes in the order, intonation;
stress or vocabulary Further, the use of recastings and
paraphrasing (Nelson, Carskaddon and Bonvillian, 1973),
indicating that different syntactic structures have similar
meaning, facilitates the\child's understaﬁding of the
consisfency of- underlying syntactic relationships when the
surface features change. The mothér's.use of redundant

words (Broen, 1972; Snow, 1972) allows the child to famil-

iarizé himself witﬁ the same words over and over.

" «»
Pace of Speech: The mother Speaks at a slower rate (Broen,

1972). 1In speaking to the child, the mother's pitch is
higher, and there are more stressed words (Garnlca, l977f
— techniques to keep the.child's-attention. The longer
Inter-utterance pauses allow the child to segment one

-

utterance from another. ' .
~

Mother's Language — Conclusion

Investigation of language corpora shows a large

proportion of grammatlical complete sentences (Sherrod,
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Friedman, Crawley et al., 19?7) with incorrect language
models rarely occurring (Broen, 1972). Newpcrt, Gleitman
and Gleitman (1979) argue persuasively for the notion of
brevity rather than for a smaller §ub—set of syntactic

-

strucﬁures in maternal language.

The Mother As Language Instructor §<;\ .

Although mothers are generally unaware of the dl-
dactia nature of their speech, and they do not teach
linguistic rules in the sense ofwfeinforcing and punishing
the chiid (Brown and Hanlon, 197d), nevertheless, "it can
be concluded that mothers aré generally sensitive and
versatile language teachers" (Moerk, 1974, p. 115), and
fhat they use a varilety of‘specific techniqués (Baldwin
and Baldwin, 1973; Brown and Bellugi-Ki;ma, 1964;
Friedlander, Jacobs, Davis et al., 1972; Moerk, 1976;
Relchle, Longhurst and Stepanich, 1976). -

Mothers frequently provide new infqrmation, exerclise
the child's previously learned rules and éliminate. in-
correctly formulated ones, by such techniques as corrective

1

feedback, expansions,” modelling, prodding and ﬁuestioning.

lBrown and Bellugi-Klima (1964) noted that between
the ages of 28 and 35 months, up to 35% of the child's
utterances were expanded by the mother. The mother's
expanslon of her child's incomplete and perhaps amblguous
utterance results in a more syntactica ly complete utterance
without the addition of further semantic information,
(Brown, Cazden and Bellugi-Klima, 1969). "The expansion
encodes aspects of reality that are not coded by the child's
telegraphic utterance" (Brown and Bellugi-Klima, 1964, p. 419).
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the child. (Dunn, Wooding and Hermann, 1977; Glatinno
and Hogan, 1975; Moerk, 1975; 1976; Sherrod, Friedman,
Crawley et al., 1977). These technigues diminish as the
¥

language skills of the child increase (Slobin, 1968) and
the child becomes older (Moerk, 1976).

Are these the necessary and sufficlent conditions?: The )

clarification of some.of the techniques used by mother
suggests that these are characteristics of adult speech
which facllitate syntax and semantlc acquisition, but the
question 1is whethér they are the sufficient'and necessary
conditions for thetemergence of language in the child;
‘Paradoxically, the consensus of research opinion
1s that there 1s no strong evidence for parental training
as the determining facter in grammatical devélopment. "The
finding that Motherese has proﬁerties of i1ts-own does not
show that these give acquisitional support" (Newport,
Gleitman and Gleitman, (1979, p. 123)).
Althouéh there 1s an inverse relationsﬁip between
- the frequency of maternal imitations and expansions and
the age and linguistic competence of the chila (Slobin,
1968), there 1is a weak correlation beﬁyeen t?e,mother’s use
of these techniques and the child's progress. Intensive
conversation without corrective feedback may be as effective.

‘In fact, there 1is evidence to suggest that the over-use of

~corrective techniques may be counter-productive, since they

s =
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may misinterpret the semantic intent of the child's

ut terance. .Too premature a use of differential reinforce-
ment and correction by the mother retarde, rather than
advances progress, since it inhilbits the child’s own
hypothesis testing of the linguistic rules (Hubbell, 1977;
Nelson, 1973) "It is the generally accepting mother who
appears to be the most facilitative , ., . correcting early
errors is unproductiye" (Nelson, 1973, 113).

The child's spontaneous imitatlons of the mother
also decline® with age (Bowerman, 1973; Moerk, 1974), —
but these are not 'grammatically progressive' (Ervin-Tripp,
1964). An 1ncreaee in the length of the adult model does -
not result in an increasé in the length of the child's
utterance, there being a selective and systematic omission
of certain features such as functors, inflections and
unstressed words (Brown, 1973). The omission of these.

s’ _ . -

lEven practlce does not appear to increase the

- response strength of already acquired forms, such as the
irregular form of strong verbs (e.g., come) which reverts
to. the incorrect form ('camed') before belng reinstated
aghin (often with much persistent parental correction —

peggonal observation) in its irregular form (McNeill,
_19 )

These imitations decline from 10% of adult
utterances prior to three years of age, to 2 to 3% after
three years (Brown and Bellugi-Klima, 1964; Brown, Cazden
and Bellugi-Klima, 1969). :



selected features cannot be explained by a 1anguage‘
acquisition model based on the pfinciples of 1mitatlon
(Chomsky, }959).

In transformatf&nal terms, children do not imitate
surface features that‘cannot be'related to the deep
structure. It appears that children respond best to a level

of speech slightly more advanced 5Ban thelr own (Shipley,
Smith and Gleitman, 1969).

4 »

What is the role of the mother?: The mother's use of

expansions and other techniques while not directly advancing

linguilstic development, may be facilltatory in other ways.
The single maternal variable which was most highly
related to the factor of children's competence was
verbal stimulation . . . This suggests that during
early stages in language development — acqulring a
primitlve lexlcon and learning to understand verbal
communication — the child needs a language model
more than a language reinforcer . . . (Clarke-Stewart,
1973, p. 60-63, 70). .

After the child reaches thrée years of age, both he
and hils mother use less imitation '(Brown and Bellugi-Klima,
1964, Reichle, Longhurst and Stepanich, 1976) because they
understand each other better. 'The purpose of the repeated
utterance is . . . to indicate that the message has been
received. Tt means "I am listening"' (Rees, 1975, p. 348).

’ +
Parental expaqsions act as verification of the child's

thoughts, and mothers seem to pay less attention to incorrect

[N
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syntax and QQ?e to the sentenée's truth value or appropri-
ateness (Brown and Hanlon, 1970).

Parents deo correct pronunciation ahd irregular
. ‘ .

allomorphs (Rees, 1975), can facilitate the detilopment of
vocabulary (Whitehurst and Vasta, 1975}, and through
modelling indicate the appropriatevcontext fof;language
L//——-, . B
usé\fgﬁhtz and Gelman, 1973). However, the acquisition of
. ¥ : o

syntax appears to be Immune from the effects of direct
-

N
teaching procedures (Brown and Bellugi-Klima, 196M !

Cazden, 1965 Dale, 1972; Ervin-Tripp, 1964% 1971).

s o8
/ J -

/ | 7
There is disappeinting inconclusiveness to wﬁ£;>
can be sald concerning the contribution of
experlence to language acqulsition . . . there
1s no&hing calling for behaviorist principles
of language acquislition, but when situations
favorable to response—-learning are examined,
such as imitation or overt practice, one finds
no effects that behaviorist principles can
explain . . . (McNeill, 1970, p. 112).

While not a sufficlent conditibn, the mother's
ianguage does'play a critical role in limiting and selecting
the child's émbient lingulstic en&ironment. The impact of
the moéher 1s less direct and more diffuse in facilitating
the chlld's orderly acquisition of linguistic rules. ' .

| . E

lNeisoﬁ, Carskaddon and Bonvillian (1973) did

demonstrate some syntactic progress in nursery school age

children, but under conditions far more intensive than
normally encountered between a child and his mother.

/

/

"Conclusion _ / . >
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" 1t seems likely that differences in

. linguistic styles are greatly influsyced (if not determined)

by envirbnﬁental }nfluanées" (Dore, 1973, p. 628-629).
Mothér's laﬁguagé ls critical in providing tne optimal
seéting for the‘child, this belng a necessary\§athe?—than

a suPficient coﬁdition, howevex. o '

While‘parentarQIanguage to young children may not

be as 'flnely tuned' as scme investigators suggest (Snow,
: 3 T

\

1972), mothers do modify their speech in response to

attentional and comprehension cues, and also tc¢ such cues

a8 the child's sex.l

The specific question of interest in this study is
whether the high risk nature oF \the #hild affects the
mother's languag!?

.

¢
. i The following characterigéics of the child will be

- - ’

1) The presence or absence of the child
3) The chlld's level of comprehension
) The child's age

ali) THe child's}isex
5) Soclal cI =
. 6) The delaye chilg : "

-~

/ - ' -
L'Prom the historical revidw it is evident that,
for both soclology and psychology, the importance accorded
the child's contribution to behavior dEVelopment was

linked with @Re value placed on blological factors during-«
any given\éra' (Bell, 1971, p. 64). ~

L3
. See GeYyirtz and Boyd (1976) for a discussion of mother—
_ child Anteraction research, and interpretation of the

tlon of effects.

e
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", Critical Child Characteristics

The‘Present Or Absent Child

We propose that child speech that is respoensive
to mother's speech provides a gauge whereby
mothers monitof their language to the child.

o2 Thls enables the child to exert an active
influence on his language environment so tha
i1t changes with his increasing competence.
(Seltz and Stewart, 1975, p. 768).

Sherrcd, Friedman, Crawley et al.iw5;977) reported
that mothers' speech to 4 and 6 month old infants was

paradoxically longer and more complex than that to 8 month

, . olds. Snow (1972) under different circumstances found that

the speech of'mbthers who were asked to tell a story as if
an absent child were listening was more complex than when

a child was actually l%stening. The conclusion was that
the effect on the mother's language of physical and psycho-~

logical absence was similar; neither the absent nor the

young child provided to the mother discriminative feedback.ll

These findings suggest that, at the éery least, the

minimum condition for the mothers' adjustment of her speech

1It should be nofted that in the early months, say,
prior to 12 months, the nature of the mothers' language is
of lesser 1mportance -than in later stages, since the factors
which facllitate language development are more exclusively
blological (Krashen, 1975; Lerineberg, 1967). *

98 '



101

(Motherese) iIs the presence—;;\%he child,l although
somethlng more than t@;s alene 1s involved — thatcis, the
child's level of comprehension and how well he responds to

his mother.

The Child's Level of Comprehension

A\l

Bohannon and Marquis (1977) have guggested that
"the child's comprehension feedback 1s the main determining
factor in 3he occurrence of Motherese . . . (and) that
comprehension responses by the child occur diffe?entially
to adult utterances of.different lengths" (p. 1003). In
fact, whenever a child indicated non-comprehensibn,
there was a subsequent reduétion in the adults' MLU. This
adjustment h;:’also been noted in 4 year old chilaren in
.the presence of younger children (Shatz and Gelman: 1973). -

This adjustment of the adult's language to meet the
comprehension limits of the child (Van Kleeak and Carpenter,
1980) allows differences in linguistic competences to be
held at a minimum, and restricts the occurrence of those

syntactic and semantic forms the child is unable to

L

lMother—infant communicatlion does not begin when
the child learns to speak. On the contrary, language
serves to enrich communication patterns evident soon
after®birth (Anderson, Vietze and Dokecki, 1977; Bateson,-
1975; Condon and Sander, 1974(b); Stern, Jaffe, Beebe et
al., 1975). ' -

.
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' cdmprehend.l " The end result 1s that the speech fthe child
hearé is tallored to his cognitive and iinguistic level.
Shipley, Smith and Gleitman (1969) noted tha£ children
responded best to speech slightly'more advanced than their
own. '

Thus, 1n addition to comprehension feedback, cues
such as compliance with éommands (Sherrod, Friedman, Crawley
et al., (1977),'and the child's level of language produétion
itself (Baldwin and Baldwin, 1973; Phillips, 1973) serve
to .ensure the mother fité“her language to her child's

competency.

Y"“\_

The Child's Age .
The age of the child appears toc be a characterisﬁic

which governs the>complexity and nature of maternal speech.
Mothers do simplify tﬁéir speech to younger children
(Broen, 1972; Newport, Gleifman and Gleltman, 1975), and
their mean length of utterance and ﬁtterance complexity
véries systematlcally with the age of the child (Seitz and
Stéwart, 1975; Snow, 1972).

 Broen (1972), Fraser and Robert% (1975) and Phillips

(1973) fouqﬂ that the age of the child had a detectable

l'I‘he younger child needs to make fewer transform-
ations from the surface structure of the mother's shorter
sentences fo reach the base structure and its meaning.
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. 5
effect on almost all features of the mother's speech, wlth
the most marked effects coming between the ages of i 1/2
and 2 1/2 years. Moerk's (1974) data suggest that since.
the mothers have a slightly highef MLU than that of the
child, that "thls discrepancy could serve as a challenge
and a model for the child" (p. 107).

Other linguistic features show similar trends. For

unctional categories in the mother's and child's language

(Z:;:xample, there was a positive correlation between the

(Moerk, 1975) — the child's imitation was positively
correlated with the mother's modelling from picture books.
In general, the child's more mature forms of'coﬁmunication
appear at the same fime as more sophisticatea forms are
evident in the mother's speech. Similarly, Relchle,
Longhurst and Stepanich (1976) noted that the mother of
the. 3 year o0ld as opposed to the mother of the 2 year old
had language characterised by more elaborations) more
complex forms, and more modelled questions (5Is this a dark A
red ball or éllight red ball?').

Tﬁesgfihteractional techniqdes — which include’

expansions, modelling and questions — eventually decline in

vintensity as the child's language matures to adult level

(Moerk, 1974; Slobin, 1968).
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The Male and the FRemale Child

Given that mothers respond differentially to their
children on tﬁe.basis of Eues such as age, 1t is relevant
to ask whether the generally accepted superior lingulstic
skills of girls reflects similar adjustments.l

Sex has been consistently, although never strongly,
_correlated with .the rate of language learning (McCarthy, .
1954; Reynell, 1969). There could be two possible _ -(/%;—
‘gxplahations for this finding. Either girls are /'
developmentally mdre brecocious'than boys‘and thus elicit W
more mature sopbiSticated lénéuage from-mothers; or,
mothers foster differential development on the basis of
differential'exﬁectations. Condry and Condry {(1976)
malntain that obsefved sex differences are partly attributed
to percelver preconceptions.

At tE}s stage of investigation, the answer is not
clear, sincé even the data on sex differences iﬁ language
are not unequivocable (Winitz, 1959). The studies are -

ted here with the qecdgnition that the type of measures

rep ed2 may account for part of the varianqé betWegn the

THirst (1982) questions whether these differences
are 1lnnate and suggests that maturdty may be a more
significant fagtor than sex in determining the rate of
linguistic development.

- 2The.parameters of linguistic performance vary
from gross measures such as verbal fluency to more specific
indices such as MLU, and the use_of transformational rules.

~
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male and female population. There may also be inter-
actional effects with socilal class and ethnic background

(Koenigsknect and Friedman, 1976).

Clinic Populations: Wulbert, Inglis, Kriegsmann et al.,

(1975) repqrted that 80% of language delayed children in
thelr study were male. This finding was noted earlier

by Templin (1957) who found that in the normal populatiocn
of 3 to 6 year olds, males had higher language scores.
However, the males also made up the majority of the
clinical populations. Silva (1980) found significantly
more males than females in the language delayed group
(indicated by a score -of less than 2 8D below'the mean on
the Reynell Developmental Language Scales).

The poorer performance of male children 1s not
universa1I§ upheld. According to Bishop (1979) in a popu-
lation of language disordered chlildren, girls fared more
pogrly on comprehénsion abilities. Rutter and'Mittler‘
(1972),lhOWever, found no séx differences in the children
with receptive disorders, but that more boys had expressive

disorders. ‘ -

The Toddler Period: Linguistic performance measured in

terms of MLU and upper bound indicates that girls are

significantly more advanced than boys — that is, talk —

earlier (Cowan, Weber, Hoddinott et al., 1967; Schachter,
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Shore, Hodapp et al., 1978); Boys are slower in thelr
acquisition of vocabulary (Nelson, 1974). Girls use
significantly more words at 21 months and more sentences
at 24 months (Largo and Howard, 1979). The general
conclusion is that girls display a higher language compe-
tence than do toddler boys {Clarke-Stewart, 1973}. At a
later stage, around 4 years when there is a spurt 1in syntax
development, girls progressed faster (Koénigsknecht and
Friedman, 1976). Both Randall, Reynell and Curwen (1974)
and Silva (1980) using the Reynell Scales found females
to have higher mean scores than boys between 3 and 5 years.
. Other studies have not reported sex differences.
Parisi (1971), investigating syntactic comprehension in
children aged 3 to 6 found no sex differénces, a similar
result to that of Lee (1969) and Menyuk (19635 using =
transformational grammar analyses of expressive language,
with nursery and first grade children. Cherry and Lewis
(1976), Golinkoff and Ames (1979) and Maccoby and Jacklin
(197u)lfound no main sex effects orn, a number of lingulstic

measures.

Summary: While it 1s true that girls' linguistic per-
formance surpasses that of boys, the extent of these
differences should not be over emphasized. As Rutter and

Mittler (1972, p. 10) stated "what is striking is that the

N
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sex difference 1s so small within the normal range in view
of the fact that marked delays in development are so much

commoner in boys than glrls".

The. Mother and Her Male and Female Child

No Evidence for Differentlal Maternal Language: Phillips

(1973) with toddlers, Fraser and Roberts (1975) with grade
school children and Moqfk (1975) with preschool children
concluded that mothers' language to their chilldren did
not vary as a functlon of the child's sex. This finding
has been reiterated iﬁ studies by Ringler, Trause, Klaus
et al. (1978), Bee, VanEgeren, Streissguth et al. (1969),
Cohen and Beckwlth (1977); Golinkoff and Ames (1979),
while Wilkinson, Hiebert and Rembold (1981) found that
nelther tHe mothers nor the fathers distinguished between

male and female children.

There Is Evidence for Differential Maternal Language: While

no differences were found in the language ablilitles of a
group of male qnd female 2 year olds, the mothérs of the
girls talked more, asked more questions, repeated their
utterances more often and used longer sentences (Cherry
and Lewis, 1976). In general, the mothers of 6 month old.
girls used more conversation maintalning devices, and

providing a richer linguistic environment for them, -
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vocallising more (Goldberg and Lewis, 19695. Mothers
imitated their daughters more than their sons (Moss, 1967).
These results are consistent wlth generai patterns
of mother—child interaction studles. Parents interact
more with girls than with boys (Harper, 1975; Lewis, 1972),
although Beckwlth, Cohen, Kopp et al. (1976) and Moss
(1967) found results to the contrary, while Lewis (1972)
reported that mothers spoke more to their girls, but held

thelr boys more often.

-

Sex Differences — Interactive Effects: Some studies have

indicated that while main sex effects were not evident,
inferactive'effécts were. For example, Levine, Filshman
and Kagan (1967) found differences in moth;r—male inter-
action patterns as a function of social c¢class — an effect
whlch did not hold for female childneﬁ. Likewlse, Maccoby
and Jacklin (1974) noted that sex differences in language:
development are larger among children from less educated
families. ' &

Thus, while it may be concigded that in general
girls acquire language faster than males, and that there
is some evidence for differential mother-female and mother-
male intéractioné, the issue is still equivocabie, Since
other features in the child's environment act éynergistically

to give unique outcomes.
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Soclal Class

Differences in the linguistic styles of middle and
lower social class 1ndividuals have been conceptualized
in terms of 'restricted' and 'elaborated' codes (Bernstein,
1962). The restricted code 1s evident in the lowerfsocial
classes and is typifiled by a rigid and restricted graﬁmar.

The 'elaborated' code, on the other hand, 1s used by the

middle classe§ and 1s seen to be more flexible, richer and
with a mbre complex syntax. Other variables differentiated
by the codes are speech fluency,.expiation and the
specification of meaning.l’2 .

These socilal class distinctions in the style and
usage of language have been generally confirmed and
validated (Dunn, Wooding and Hermann, 1977; McCarthy, 1954,
Wooton, 1974), although it has been argued by Adler (1973)
that it 1s not necessarily the case that lower social class
speech 1s less effective. It has further been noted (Tulkin

and Kagan, 1972; Wulbert, Inglls, Kriegsmann et al., 1975)

) lSdme specific subcultural deviances include tense
markers 'I be playing', double negation 'he don't never
do that', and reduction of final clusters 'sen him a letter'.

2Subcultural differences in language behaviour may
necessitate a 'weaker' version of the concept of universal
linguistic competence. The hypothesis should be restated
in terms of differences in the rate of acquisition with
the omilsslon or. addition of additional transformations
(Cagzden, 1965)
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that there 1s great within class variation in the quality

and gquantity of speech.

The Child: Despite Adler's proviso, there is evidence to

‘suggest that lower social dlass children are at a dis-

" advantage when acquiring language. Templin (1957) ngpgd

that lower SES children lagged in phonetic development,
and 2 year old children showed social class differences
'in the abllity to learn using verbal (as opposed to non-
verbal) material (Golden, Bridger and Mbntare, 19745,

Five and 6 Year old lower soclal class children experienced

more difficu%ty in using and understandiné passf‘g volce

sentences and complex transformations (Dewart, 1972). 1In

terms of comprehension abilities, lower social class 3 to
5 .year olds performed less well than middle class children

(Parisi, 1971). There is a greater risk' for language
disorder in lower SES children (Klackenberg, 1980).

Mcther-Child Interactional Patté}ns:, In suggesting that

SES ¥s a potent force iﬁ the-child's acquisition of language,
1t can be argued that differences in motgerfchild com-
municative patéerns, themselves determined in part by
soclal factors, will foster differences in the child's
,lingﬁistic dévelopment (Cohen and Beckwith, l976{ Hess and

‘Shipman, 1965). ‘There is evidence to suppbrt.this.‘



111

Middlé class mothers ofiu and 5 year old cﬁildren
were noted to be less controlling, more positive, while
thelr language showed more syntactle complexlty and
diversity of grammatical forms (Bee, VanEgeren, Stréisgguth
et al., 1969). While there. were.no gignificant differences
in the used "Motherese" in thrée different occupational
groups, academlce and lower middle class mothers did ﬁse
more_exﬁénsions and fewer Imperatives than did working class
mothers (Snow, Arlman-Rupp, Hassing et al., 1976). According
to Hess and Sh%pman (1965), the lower social class mother's
use of 1mperatives 1ls a'pattern associated with the
developmental delay seen in their children.l Other
investigators have recorded similar differences‘iﬁ;hother-
infant interactional patterns, with middle class mothers
engaging in more verbal interactions with their children
(Tulkin and Kagan, 1972). In general, the characteristics
which mark‘impoverished conditions for languége learning
include a lack of pecsitilve aqg Instructive fegdback'from
the adult to the child.

. e working)class mothers, then, care for their
infants as extensively as middle class mothers;
differences occur mainly 1in areas involving

maternal stimulation of cognitive development
(Tulkin and Kagan, 1972, p. 39).

L™

+

lSee.page95 f f%r a discussion on the counter-
productive use of corrective tecﬁniques.
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’
Scclal class affects the extgnt to which mothers

percelve their role as ’instructive' (Ringler, Kennell,

-fe 'J‘
Klaus et al.,’ 1975) R s

Any conclugions drawn relating to the importance

of social'clasé as a factor in language acquisiﬁionlare

tempered by the fact that as a short-hand form for a

cluster of social and personal interactional features, the

SES measure 1s non-specific.- One should determine the
contribu:ion of the parameters of the home environment
(Jones, 1972) or the maternal response contingencies and
11nguistic patterns (Elardo, Bradley and Caldwell, 1977)
rather than relying on the general SES measure alone.
This study, while using a rough dichtomization o&
'social class (upper and lower — Hollingshead Scales 1/2 \
and 3/4/5) didL&gyestigate the nature of upper and lower

class mothers' language as a possible influence on the .

 developing child's language. ~

" The Mother and Her Delayed Child

"

It 1s often the .child's self-motivated speech
which sets in motion instances of commdhication _
(Schachter, Xirshner, Klinj et al., 1974) — this being a

phenomenon seen a variety of behavigural contexts

(Bell, 1971; Harper, 1975). . )
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The Effect of the Child on His Mother: The language-

delayed or retarded.chlld, be%ég less responsive and

possibly giving confusing liﬁéuistic feedback may change

fthe nature of the mother's linguistic responses (Cunningham,

ReuIer, Blackwell et- al., 1981; Siegel, Cunningham,
Vander Spuy, 1979) and lead to potential communication
problems (Seit; and Marcus, 1976). '

Studieé have shown; in agreement with Bell and
Harper's (19?2) contention that adults respond to inactive
and unresponsive behaviour with directive controls aimed
at>increasing the child's level of social interaction,
that there'was,a tendency for mothers gf retarded children
to use more commgngér(Cunningham, Reuler, Blackwell et al.,
1981). Terdal, Jackson and Garner (197L) (Un Seitz and ™
Marcus, 1976) found that impairedfaﬁd confusing feedback
from delayed children resulted in intrusive and Jussivel

. » . .
language. g )

Does the Mother,Prozzaéﬁa—bifferent Linguistic Environment?

While not SDecifying th%k?irection of effects\iifd cognlsant

<

v T

of the appropriaténess of a transactional model (Sameroff

. and Chandler, 1975)), 1t appears that the linguistic

environment Qf the delayed or retarded child differs in *
some respects/ from that of normal children. ,

e h e '
At the outset, the ;giilﬁfgaaéh§ interactions between

mothers and their delayed children nglﬁ allow fop fewer
language teaching opportunities {(Mogrk, 1975, 1976).

~ €

S



K2t

- 114

Mothers of delayed children dofiht;ract less
with theirlchildrén. Wulbert, Inglis, Kriegsmann et al.
(1975) foumd that laqiz:fi/aelay in middle class Tihildren
was associated with m ers who were less responsive,
less.involved: A similar finding was repcrted by Jones
(1972) who concluded that mothers of language-delgyed

boys provided few opportunities for the use and

. development of language skills.

-

This pattern also holds for the mothers of Down's
Syndrome children, who interacted with them less, and
paid less attentigﬁ to thelr language activitIes than did
mothers of non-delayed children (Petersen and Sherrod,
1982). Buium, Rynders and Turnure (1974) found that while
tﬁese children were exgosed to a hlgher number of utter-
ances, maternal MLU was lower tﬁan that of control mothers
- iﬁ effecﬁ, lanéuage to Down's Syndrcme chlldren was less

complex.

Y

Is this Changed Maternal Language Adaptgve?: This

study (Buium, Ry@ﬁ%rs and Turnure, 1974) suggests that

‘parental language to the delayedﬁchild may be appropriaté

to the child's developmental, if not chroncloglcal, level.
Lederberg (1980) has concluded from a review of the

literature that adults, in fact, respond appreopriately to

the delayed child's language — that 1s, in a manner similar

»

14
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%
to that of parents of normal chlldren of equivalent

developmental level. Cramblit anq&fiegel (1977) concur
on thils position — mothers and fathers respond to their
languagg-delayed_children as 1f to a youngety child, in a

simplified manner.

Conclusion ’ .
While it 1s the case that/the linguilstic environ-

ment of. some language delayed children:differs froﬁ that
of normal c¢hildren (Mahoney, 1975), in some cases the
differences are minimal and do not necessarily ho}d-for
all linguistic measures (Cgbss, 1976) ‘L T

' In the present study, it was hybothesised that
those measures related to the complé&ity and amount of

. o /
maternal language may possibly differentiate the premature

r

and high-risk mother-child dyad from the comparison-mother—

child dyad. This position is hased on the hypothesis .
. .
that the premature infants who may act and appear younger

than their chronological (although not theilr gestational)
. age, or who may be delayed in their 1anguage'acquisition,d
ma&_elicit maternal language which is éimpler and slower. .

" The ratio measure of the mother's MLU to t£a§ of E Q
her child's has been shown to distinguish between normal

and retarded dyads (Cunningham, Reuler, Blackwell et al.

-1981) and indicates the amount of divergence’ etween the
'y .
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the mother's speech and that of her child's. This ratio
measure was also seen to be relevant to possible unique
Interactional patterns in the high-risk mother-child

dyad, and was used in this study.
Summary Staéement

The acquilsitilion of 1angﬁage 1s an extremely complex,
albeit orﬁerly, process entailing a multitude of linguistic
skills. )

In comparing the progress of early language
development 1in high risk premature, low birthweight, small-
for-gestational age and réspiratory distress synarome
>infants ana comparison term infants, the literature

indicates that the following measures are_appropriate:—

a} quantitative measures (e.g., MLU,- upper bound,
rate of speech, type token ratio)

b) qualitative m?asures (morpﬁemic features)

¢) measures from}a comprehensive standardized
language test (The Reynell Language Scales).

The quantitative measures are similarly applicable
to the language of the ﬁothers, who are seen to'blay a
central role in theip child's language development.
'~ The independent vaﬁiables of social class and

infant's sex were also investigated to determine their

effects on language acquisition.
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The method sectilon glves further details on
these measures, their calculation and scoring.

§$me final 1ssues need to be eclarified concerning
the decision to investigate language development 1in the
natural setting of the child's home. .The fellowing 1is
a discussion of dafa collection 1n an unstructured home

setting.
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Methodological Issues

o

Paleontology, geology and astronomy seem to be
alive and well without\manipulating fossils,
continents, or heavenly bodies, and we might
look into our own backyard at Jean Plaget to
cbserve the impact detailed naturalistic
description can have on a discipline even when
the maximum number of subjects 1is only three
(MeCall, 1977, p. 337). )

1Y

A survey of some recent literature {(Anderson,

Vietze and Dokecki, 1977; Baldwln and-Baldwin, 1973; ‘
Bateson, 19TEE/B§il’ 1964; Dunn, Wooding and Hermann,
1977; Gia&iﬂn& and Hogan, 1975; Jones, 1972; Moss, 1965;
Schachter, Shore Hodapp et é;i., 1978; Snow, 1972; Yarrow,
1963; for example’) reveals strong interest in the
description of b viour in naturalistic settings. \

The collection of language samples within the

child's own home can and does prove immensely fruitful,
although the research demands are different to those in
experimental settings where independent variables are
manipulated and cégébolled.

-« .-We would like to express the distaste
experimentallists must feel for the assumptions,
compromises\and qualifications involved in the
use of naturalistlc data. We find that
naturalistic studlies build an appetite for
experiment — for controls, ccmplete data, large
samples and statistical analysis. But we also
find the reverse. The two kinds of research-
-are complementary actlvities anag complementary
forms of evidence. ' In experimental work one
uses the ingenuity he has on advance planning

for data collectlon, whereas in naturalistic
. P
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work little: ingenulty goes into the data
coldections and all that is avallable goes into
data analysis. The history of psychology and ™
of psycholinguistics 1in particular shows that
careful experimental work provides no sure path
to truth (Brown and Hanlon, 1970, p. 51 - 52). *

The Naturalistic Study

Lack of standardization 1s both a strength and

weakness for naturalistic observations. One

cannat effectively equate mother and infant on

ecological factors. However, these factors do

influence the dynamlcs of the-interaction, and

if one is Interested in the actual 1ife situation,

the natural structure and unique qualities

of the home are relevant varlables that should

be considered for studying mother- infant relatlons.

(Moss, 1965, p. 484). ‘

The study of the child as He interacts with his motner
in their home is, itself, howewver, subject to problems of a
different nature.
In naturalistic settings, there is the possibility
%

that behaviour may 'pile up' (Bell, 1964) so that a small
number of behavioural categories contain the majority of
data. Likewise, behaviour may be distributed across a large
number of behaviocural categories,'with two few data in the
cells to permit analysis.l It is also the case that a

naturalistic setting does not necessarlly sample the full

lLow freduencies of behaviour are associated with
low observer agreement, depressed test-retest stabllity
and there 1Is the necessity for longer periods of
" observation, (Bell, 1964).

&,

-+ )
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range of activities in which th mother and child may

engage under usual circumstan es.l

The Free Play Setting

These conslde gtions have led to use of observa-
tional techniques in;gémi—structufed sltuations. A popular
procedure for the generation of speech samples is the free
play situation. This  approach balanceg'the probabllity

of varlation between the claéses of behavibur andlvariation
within the class of-behaviour under study. The play
sltuation reduces the compléxity of the data without

excluding imporéant variables.

//\\The amount of control which it is necessary or

desirable to exercise over stimulil and behaviour
presents a considerable problem in interaction
studies. (Lytton, 1971, p. 652). ~

Consequently,

. a halfway house between the highly structured
task and the completely unstructured interaction

is the situation which child behavior s .allowed

to vary at will, but where the external circumstances
are standardized. This happens in the 'free play'
interaction investigations. <(Lytton, 1971, p. 664). &

There are also developmental reasons as to why the

play setting i1s ideal for the colleetion of language samples.

A\

lAttemptshave"‘é‘éen made to continuously monitor
the child at home. See Friedlander, Jacobs, Davis et al.,

(1972). |

1
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The mother's speech to the young chlld tends to be
object related and tied to thqvimmediate context (Brown and
Bellugi-Klima, 1964) and is especially integrated with play

- 3 . :
activitles, (Messer, 1978). 1In the early stages of language
development, children respond more to teys than to books
(Koenigsknecht and Friedman, 1976).

igince topic and task are features which interact
with the type of language sampled (Cazden, 1970; Scott and
Taylor; 1978) Settings can be devised to maximize the
gquality of the language sampled.

The toy task was probably more successful in

setting the child to communicate because it

resembled a natural familiar situation.

Children play with and talk about toys all

the time. Evidence that young ¢hildren have

rudimentary communication skills depends both

on the domain in which a task is+*set and on

{_the simplicity or naturalness of the task itself.
(8hatz and Gelman, 1973, p. 31). ‘
These authors aléb found that speech measured By

MLU did not differ in spontaneous settings_from that in
seml-structured play settings. .

In tﬁe preéent Study, the spontaneous’ language
samples weye collected in a standardized play setting.

Further details may be found or: pages l§6 If,
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METHOD

.Subjects !

The twelve ﬁigh risk and twelve comparison infants
In thls study were selected from those subjects partici-
pating 1in a longitudinal prgJect under the auspices of
Dr. Linda Slegel, Department of Psychiatry, McMaster
University, Hamilton, Ontario. This parent projéct was
designed to determine the consequences of certain high risk
perinatal, famllial and -demographic factors on the sub=-
sequent physical and’ behaviotral development of these
infants. ) o :

The high risk subjects’eorsisted-of three
clinically defined sub-groups, a.brematﬁre, a small-for-
gestational-age and a respirator& distress syndrome

population. | ",‘ NI e
In the first sub—group were those preterm infants

designated very low birthweight (VLBW), that is reglstering

-

a biyfgweight of less than 1500 grams While premature,
-~ Y

-these 1nfants had birthweights that were aporopriate for—
gestational age {AGA) (Usher and MeLean, 1969). ~

The smalh-for;gestational—age (SGA) infants present
y 8 : .
as a different sub-group from the VLBW infants, their low

122
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birthwelght being primarily a function of intrauterine
growth.retardation (Fisher, 1976; Fitzhardinge and ) ' :
Steven ,¢1972). The SGA infants in this study had a birth-.
weight of at léast‘two sténdard déviétions pelow the mean
weight for the gestatlional age (Usher and MéLean, 1969).
,.S1nce the determination of gestational age by the
last menstrual period (LMP) 1s prone to error due to
irregular menses, the ocecurrence OF bleeding post éqn-
ception, and.the'use of oral contraéeptlﬁe,(Lquhenco,‘
1970; Neligan, 1965), é combined neqrologiEal and
morphologidal scale (Ddbowitz, Dubowi®z and Goldberg, 1970)
having 95% %Ef-dence limits of - é weeks supplemente&d

. !

calendaé evidence. ﬁThe combined gestational age and birth-

welght information is necessary to determine the status

The respiratory distress syndrome (RDS) infants in.

this study were'both‘premature and term births, and all
weilghed more than 1500 grams. RDS presents as a clinical
syﬁhrome soon after_birth,énd can vary in its severity. .

The designation severe RDS indicates X-ray evidence of the

. syndrome, assisted ventilation, and O2 level greater than

80%. Moddrate RDSuindzcates the use of assisted ventila—
tion, ¢ inuous positive dir-way pressure (CPAP) .and O2
levels of between 40% and 80%. In mild RDS, oxygen levelé‘ s

Qf less than 40% are adm istepea.
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Further de%ails on the nature of these high risk
syndromes can be found in the Introduction, pages 8 ff.

The comparison group difreréd from the high risk

infants in terms of the birth his>ory, having had a2 normal
perinatal course after a term bi

(1.e. 40 %= 3 weeks post
conception). However, the.high risk and comparison
populations did - not differ in the distrigution of sex,

g -_>. birth order and socioecoqff;c status (Hellingshead chle),

(Fisher's Exact Text, p > .005 for each factor)..

/ B : Table I §ﬁﬁﬁ§Iizes the birth histories and
Ademographic;character stics of the 24 infants enrolled in

a
’

the study. The high ris@ group is distinguished from the
- comparison group primarily by the fabtors of prematurity
and low "birthweight, as well as by the risk factors of

'
L)

RDS and SGA. : ' - ' “

Enrolment - ,
The enrolment period for the 1angﬁage study extended«
from Januagy 1977 to October 1978. Infants in the parent
project were lnvestigated to determine whe%hér or not they
met the inclusion criteria, which were as follows -— the
infants had to have been 18 months of age during the: enrol-
ment period, have-come from an English speaking background
‘and have lived within a 10 miles(radius of Hamilton, an
-area which - encompassed Burlington, Dundas, ' Zster
and Stoney Creek. Twins were excluded from the stpd;:zs
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. were 1nfants with dlagnosed or suspected organic syndromes

such as hydrdcephalnsland/or mental retardation and those

with sensory defileits such as blindness and deafness.
Table IL detalls the selection procedure and

accounts for éxclusions from the maln study. There was

one refusal in the combarison group and cne high risk mother

declined due tc an impending divorce.

Procedure

- Hoge vislits were made every three monEhs, from

eighteen months to thirty months (rive’visitsjyer child),

to collect language samples from the mother aﬁd child in an

interactive situation, ‘andrto admiiister a standardized

language test. ‘ %
The play sessions were Instigated after a five to

ten minﬁge settling-in perlod during‘which time the‘

oﬁServer'carried on informal conversation« It wag

required tpat the languége samples be of ten.minutqg\

duration, although the semi—spructured play sessions often

lasted lénger.' The mo s were informed that the child's °

lanéuage was of primary interest and with. this in mind they

wére asked to engage the chilld in play activities. The

.

mother was Instructed as follows.

S

*~
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_I.would like you to with (child's name)
for fifteen to twepfy mihutes and use these
toys as a basis of conversation with him/
her. I will be taking notes to help me
‘clarify amblguous or unclear speech when I
come to transcribe the tapes. ~
At ‘the end of the play session, the mother was
asked to instFuct the child to return the toys to a bag.
The mother-child language samples were recorded on
a Uher 4200 Stereo taperecorder while the observer
noted the child's utterances and the contextual and
semantic background in which they occurred. These served

to élarify inaudible and amblgucus verbalizations at the

time of transdription.

Eguipment
For the eighteen, twenty-one, twenty?four and
twenty-seven month visits the mother and child were given

the same set of toys. These consisted of a collection of

,',different dolls, a set of farm animals, p}astic tutlery,

a telephone, building blocks with piciures,.a set of toy
eggs in a case, stacking cups, tfuCKS‘and cars and three
Ladybird books (Ladybird Books Ltd., Loughborough,
Leicestershire, England). .

For the final visits‘at thirty months, the toys were
replaced with twa. plcture books entitled "Let's Eat" and
"Sleepy Time" (Gyo Fujikawa, published by.Zokéisha

Publications Ltd.)}. These books consisted of large, well-

.
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“defined plctures, with a minimum of written commentary.

. The mother was asked to use these books as & basis of

cdnversation with her child. .

In addition. to the language samples collgeted
a standardized language assessment scale -- the Reynell
Develogmental Language Scales -- was administered at the
eighteen, twenty-four and thirty month vislits, after
the mether-child play sessions. Since the Reynell
Developmental Scales (see‘Introduction; page 86 ff.)
were 1initlally standardized on British children, some
minor vecabulary changes were necessary, such as the sub-

stitution of "store" for "shop". Appendix I gives an

outline of the test sheets and notes the changes made.

Age of Infants at Time cof Visits -

All home vlsits were made as close to the elghteen,
twenty-cne, twenty—four, twenty-seven and thirty month'
date after birth as possibile. However, the actual timing_
of the visit varied due to illnesses, holidays‘and other
cancellatlons. \ | '

TableI gives the range and mean age for each age
group.. The date 1s represented as a decimal fraction of
a year‘(McVarish 1962). Thus, the average age of the
High Risk infant seen for the twenty—seven month visit isl

2.29 (or 2 years 107 days).
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{//_Eablezt gives the percentage number of children seen
- . M
within thirty days (in the case of the elghteen month visit,

45 days) of  the actual dates.

Miss&d' Visits - o
AY \ .

In five and six instances for the High Risk and

Cenparison'groups respectively, no home visits were
possible,-due to 1illnesses, holidays and unavoidable
cancellations. In the case of the four infants not visited
at eighteen months, the Reyneli language Scales were

administered at twenty-one months.

Transcription of . Language Tapes : //

Fifty-five language tapes for the high risk group
and fifty-four for the comparisog,greup were transcribed
by the observer of the play sessions. Both the mothe;k§7x
«<and the child's speech was transcribed beginning with the

first audible, cle&r utterance and continuing for ten
///?Enutes. .

A post-transczipticn reliabllity check was carriea : )P‘-
out on six (five percent) randomly selected.corpora with

the helpqof a second-transcriher Overall inter- transcriber
agreement was 9'f 2% for the ‘mothers' speech and 911 1% for -

that of the children. Agreement was measured when the seeond
e .
Y C - - ‘/



" months of age, page 5 of the transcrips
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)
transcrlber concurred with the first cn all aspects of*é%e
nother's or child's utterance — that .1s, 1ts boundaries,

. { .

whether 1t was an intelligible or unintelligible utteranééxg
%njkthe linguistic features of thaf utterance. The inter-
trahscriber agrgement was calculated as a perentage of the

. - L
number of utterances in which.both agreed over the total

number of utterances in the transcript. : \;{ ‘
1. The following portioﬁ% of.tpe tapes were/<
net

e

/

~

anscribed at all. Where appropriate, allowances. (
Y
were made for time so that the language corpora conslisted

of ten\finutes of mother-chlild interaction solely.
. - | . &y

' a). Miscellaneous nop-linguistic sounds such as coughs,

laughs, crys,\humﬁing and slnging.
b) Sentences ostensibly spoken to the child but, in fact,

. directed to the observer, as occurred, for example,
iaht )

in transcription PG:30:5.T

¥: We can't understandﬂyou if you insist on
speaking with a Scottish accent.

Comments such as these were understood to be for the

®enefit of the dbserver. .
R " » o \O.’ .

% t

- — %
&.‘
lThis denotes the corpus of child PG gp\thirty
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A

c) Wﬁ&hers‘ conversations witA&other adults, the observer,
° ' :
children anmd animals.
. ////,
d) Recitation of thefalphabet and loqg runs of numbers.
Counting was retained if 1t was an integral part of
) ] - .

the conversation, as in transcript, CR:30:8.

b

M: And how many candles?

" C: One, two three. .
3 . .
\E,& M: Yeah, three candles. :

e) Long runs of "no" in admonition, KT:18:9.

M: Kevin. ‘ . -
M: Kevin.
. ] .
M: Come here, come here, comé Were. '
M: No, no, no, no\, no, no, no, jmo, no, no, no.
3 ‘ L
/ e 5.\\]
(_— R \ ° [
Lankuage/Corpora s
- ~1 = Q\-ﬁ) _ .

Barring the exclusfﬁﬁg iisted'above, the ten miﬁuter
linguage samples generated thq,sqrpora od which the
linguistic %ﬁai§ses wereN\carried.out. A Sorbus is a 1list -
of Intelligible word combinations (Braingi/1976)-the_nature
of which has varled both with the imvestizator aﬁﬁ)}ntenf.
of the study. While ‘a minimuh of one *hundred ;Egg;iigible
utterances is generally required for thé purpose:bf :
generating grammars and carfﬁtng cut distributional analyses
(see-ﬁrown, i973; Lee, 1971, for exdmple), in thi;-study

.8 ‘ .
2 time demarcation was chosen instead. First, the age of
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the children did not ensure that a pre-defiined number of

utterances would be eliciteds this being eXpecially the

case pricr to 27 months.,” However, while undoubtedly greater

preci$¥on is attalneg with largey numbers of utterances,I

- .
less than 100 givega reliable reading also. Darley and

Moll (1960) used 50\sentences and reported a reliability

1]

coefficient of 0.85, while Layton and. Stick (1979) demon-
strated that very reliable estimates of MLU can be.cal-
culated from the first 15 sentences of a transcript, and

the addition of further utterances does not add a?preciably

to the power -of the MLU statistic.
This study was not concerned to generate grammars
Q;r to draw up comﬁlete descriptions of the child's

1inguistic compjpency. of primary-inﬁ%rest was a compara-
A L . ) *

tiiZIiﬁéggagfffwo groups of infants performing under

regular conditions in a home setting. The lack 6F, or

sparsity of, speech was geen to be as informative as its

o .
1

presence. -

e ’ . .,

The Langﬁage Corpora —: Their Descriptio

3 L

1. Prelinguistic Utferances: The definition f a language

. corpora as given bj.Brainé (1976) was extended slightly
in this study due to the presence in the eariy stages of

1anguage acquisitionrgr freqently occurring non—linguistic
" ) } t
utterances, amenableégeither to syntactic nor semantic
V] .
s ot

4y

{V‘-()

L
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.analysis. Most investigators have excluded such utterances
from their corpora {Cherry énd Lewls, 1976; Nelson,

Carskadden and Bonvillian, 1973; for example), and whiie
thése\ﬁtperances did not play "a significanf part in the
analyses they did prove to be of interest. These pre-
linguistic "pafterned vocalization(s) simulating speech" ,
(Reyneil, 1969, b.r21) serve as primitive communicative fii?

units (Bateson, 1975; Stern, Jaffe, Beebei et al., 1975)

'and are the foundations for the emefging/iéﬁguagé system.

i' The presence of these utterances was noted on the
child's corpus. ‘Decisions-as to what constituted end

points fBr these utterances followed the criteria laid .
down ;;; intelligible utterances (see pages 140 ff),that
is, based on pause and intonation pat%erns. The delineation
of prelinguistié utterances in fhis manner was Q§§ed on

the beliefhfﬁat the 1Intonation of the breath groupL
{utterance) takes on a linguistic.function before the child

has acquired language proper (Lieberman, 1967). B .

2. Para-linguistic Utterances:- 'Unlike the prelinguistic

utterance, the para-linguistic ﬁtterance 1s meaningful,
belng culturally and socially determined and recogpised
within the linguistic community (Abercrombie, 1968). How-
-ever,.neithér were_theserutterances amenable to the dgual
forms of linguilstic anélyses'carried qut on, intelligible

Sentences. Appendix IT,outlines the most commonly -‘occurring
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- ™~

- para—lingulstic utterances found in fhé traﬁscripts; along
with their transcribed fofm and semantic equlvalence.  Some
frequently occurring examples are "Oh" (indicating
surprise) "Eh°“'(standing—1n for "what") and "Uhuh" (an
affirmative)a‘—EEESe H;nword sounds tend to be made as

complete utterances {Sherrod, Friedman, Crawley et al.,

1977} and stand alone.

~q¥

i

’

3. Unclear Utterances: The third category of Tziifance‘

to be simply noted and not included in the main wody of
the Iinguistic analyses 1is that of the unclear utterance.
Background noise, whispering and Séﬁér extf?heous factors
sometimes %recluded the transeription of an utterance in
intelligible form. The context, however' indicated that the
utterance was probably a well- defined, meaningful unit.
These utterances were noted as 'unclear' this standing for
a complete utterance or‘just a2 word in an otherwise cilear
utterance. \\\
Thus, bafring the excluslons already outlined on
pagesl33 ', all utterances were initially transcribed\

-

iﬁcluding nonfluencies, grammatical reformulations a
[} /
word findingslféPrelinguistic, paraiinguistic and unclear

wr

utterances were noted.' Idiosyncratic familial words were

retained 1f thelr meaning was apparent, as in the ﬂollowing

cases: ' _ h

: —~

e
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M: No bucking into the fireplace (banging).
AC:27:6

C: I want more, I want tune-tune (bottle).
AC:21:8 '

Figure 1 schematically represents the reduction
. ] .
of the complete language sample to those utterances on

which the core analyses were performed, as discussed now.

Transeription of Intellligible Utterances

The collapsed nature of the early pHonemic.system
(whereby the limited range co’f sounds in the child's -
repertoire may représént a broad range of sounds in the
adult model) demanded speclal care in the tfanscription.
Speech was traﬁécribed_;h standard English rathef-phan in
phonetic form, although consistently omitted syllables

were not repr

ented, és in the following examples:

Boon/(balloon). : \

his hand?

. Y
¢~ Ban, ’
M: Banana, yeah. - ‘
J.R.:24:5

Care was also taken in the transcriptioﬁ of
significant morphemes which are phonetically minimal features,
*but grammatically and developmentally meaingful.r These
features include the plural inflection, fepresented by "s"

A
which includes the three allomorphs /-s; -3 ; —‘j /3 the

»

IS

/

e ‘ ‘ N
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past regular moxpheme "ed", including the allomorphs
/-d; ~t; 1id/; prepositions, articles and contracted

-

-auxilliaries (e.g. he's going). . ) ’

"

The Intelligible Utterhnce
[y |

The word cohbinations were organized in terms of ;

the unit of analysis —;‘an utterance. An utteranciﬂhas p;;n
operationally defined in different ways, but the demarcééioﬁ
of one ance from another is made primarily on the

basis of cdﬁtent, grammatical completeness, stress, 'Y
intonation and pause patterns (Fraser and Roberts, 1975;
Golinkoff and Ames, 1979; Lee, 1974; Seitz and Marcus, 1976;
Slegel, 1963; Snow, 1972).

. Acgordihg to Lieﬁerm n (1967) there i$ an innafe
physiological basis .for the "breath group" which segments
speech into sentences, and these take two fomus n present
day English. The first has as an acoustic corr!iﬁf@r;
terminal fall in fundamental frequency pharacterizing

simple declarative sentences, and the second, a terminal
=omof§ﬂzz//\

. : .
a finite verb-andd apc¥ner deletions. Consequently,

rise used in yes/no questions.

»

A complete utterance is not

grammatically defined sentemge,

_&fmmrised.one or two,sentences, and
Single word.  While occas}ﬁﬁéii? an

-~

2
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utterance extended across a pause,- generally phrases and

sentence fragments were accepted as utterances if they

characterised b§;§.complete ingonation pa%gern and/or

the' othsr cri ia outlined above. ‘ 45

-Each intelligiﬁiﬁjﬁ%terance was transcribed onto

a single 1line with M(Mother) or C(dhild) preceding 1% to

indlcate the sp!aker, A long monologue by the Mother, &

o
&

‘by a ¢ ange of topic, a downward 1nflect10q{§nd/or a

of ;;6755

Zexample, may consist of several utterances demarcated

pausa

more seconds {after Glattino and Hogan,

Appendix:nlgiﬁes examples of corpora as

transcribed for analysis. .

“ & — s (kﬂ\ \\
.’ * ' . ’ . " \\ Al

Scoringf T 2

l. Wgrds—and Syllabies: :

e fact that a child may use a single word 1n
Wo constructions (e.g., I want it,.do it) indi-

tes nothing about the independent status of the
word itself. Only if he uses it,alone can one

be certgéngﬁﬁht'it is an indépefident unit, and

ev n th e cannot know whether it retains
FN\ ) independent status in the longer construc-

tion. These wholistic units theoretically should 2y
be congldered equivalent no matter what their '
'morpheﬁb or word length. The problem of dis-
tinguishing them from analyzable forms remains
intractable, however. . . . (Nelson, 1973, p. 25).

A

"
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While Nelson cautions that g‘hord found in a child's

corpus may not necessarily cofrespond semantically and
syntactlically to a simllar word in adult's corpus,qshe
concludes that, in effect, the child must be gilven the
"benefit of the doul and his, perhaps idiosyncratic,
phonetic forms ‘given equalvstatus. Howevér, the ambiguous
nature of the word In early language acquisition and
consequently the potential difficulties in measurement may:
be circumvented somewhat by the adqitional calculation

of the number of syllables per utterance. According to

Calrns and Butterfield (1978) a strong case can be made for

the view that the syllable serves as a basilc organizing
principle in speech production an perceptioﬁ, and
Liberman, Cooper, Shankweller et al. (1967) cite evidence
indicating that speech is proc%ssed in syllable sized
temporal units, on the order of 250 mseé.

Thus, for each intelligible utterance, both the

number of words and the number of syllables were calculated.

False starts, hesitations and word reformulations .

were 1gnored in this calculation, as in the following

examples: .

C: And (it, it goes) it's a trailer.
. HC:27:3

C: Sun's white (1t goes) 1t goes dark.
JM:30:6

C: (Can, can) Can I open this up?
HC:30:8 ' -

¥
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Y M: You know what you can do, you should g0 use
. these eggs and (make) cook something.
DG:27:2

2. Contractions: In the calculation’of the number of words

and syllables per utterance, contracted forms such as "I'm"

and "What's" posed a singular problem. (English has a number

of contraction transformations that combine distinct mor-

phemes in the deep structure into single words. Appendix 1V

gives a full list'of frequently o;curring forms.) It was

decided for both semantilc and developmental reasons that

such contracted forms would be counted as.tno words. This ¢

follows Braine (1963) In that any construction which could

be’ﬁivided 1nto two or more parts, both of which are English

morphemes that could occur independently of the others, was .7

counted accordingly Developmentally, this method of" elc -l

lation was justifilied by the increased combined use. of the

pronoun and auxlliary in the later ages, whereas in the .

younger stages one or other was likely to be omitted; as in -

transcript SS: 30 8 .

Ca Uhuh, they eat nuts sguirrel eating fhere.

Here, the cbligatory auxiliarJ_morphéme "is" has been omitted;
In the case of some other contracted forms, such as

"isn't" and "let's", there 1s no breakdown evident into

the constituent morphemic forms (i.e. 'is not', 'let us?

-- and generally this is onl§_§een in highly stylized

spoken and written English). Consequently, these forms

were counted as one word (see Klima and Bellugi, 1966).



3. Other Special Casés: The pigyllar nature of this study
ensured the presence of many pﬁerile idioms such as
'ni@ht-ﬁight‘, 'chop—choo' and 'ta-ta'. These were scored
as one word, but two syllables. Differentiation was made
between such idioms and words which occurred twice in

succession, as in this caéj)(transcript AC:18: 1\1
C: Aaron caf-car.
' (Two words/threg¢ syllables)

.C: Truck truck. K\\11/////
(Two words/two ables

where the decision was based on pause and intonation con-
siderations.

Hyphenated words (e.g., ‘'face-cloth', 'hotédog‘l
were also counted as one word}two syllables._ Appendix;IV

&

glves fulleriexamples of these special cases.

4. Para-Linguistic and .Unclear Units: When a para-

lingulstic unit occurred within an intelligible utterance
(as opposed to constltutiné an utterance in and of itself
— see page 136), it was traﬁscribed but not included in

the word/syllable count, as in the following example: |

M: Look'at the little deer. Ah! little deer, T
that's Bambi.
AC:24:2

Heré "Ah!" as a term of endearment was excluded from the
calculation. L}

‘When an unclear word occurrdd in an otherwise
1ntelligible utterance, it was counted as one word/one

syllable, as in these cases:
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'7 _/’ . - )
M: Are you going to dump them out? Well you
(unclear) 1t.

AC:24:4 »
C: A fork, fork
M: Fork, yeah, isn't it, see the little
{(unclear)? ' .
HC:21:8 :
.
Quantitative Analyseslgf Language Corpora
Thé scoring of the corpora in terms of thd n

of words and syllables‘provided the basls for the quan?i

tative analyses now described.

1. Mothey: The following six meésures were performed first

for the mMother aloné.

a) Exclué}hps: The percentage number -of para-linguistic
and unclear.uttergnce; 6ut 9f the total number
utterances was calculated.

b) Mean Length of Utterance — Words: This whs calculated
by dividing the total n&ﬁbeﬂiof words in the “corpus
by the total number of intelllgible utterances. This
gave a measure of the average number of wordé per
utterancé. _

.¢) Mean Length of Utterance — Syllaﬁles: Calculated aé
for-words.

d) Rate of Speech: Indicated by dividing the total numper

of utteranceé by time.

5

T
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e) Rate of Speech — Words: Since there is possibly

an inverse relationship between the rate of speech and
the mean length of utterance, a further measure of the

«total number of words divided by time was calculated.

f) Rate of Speech ——;§yllables:h As for words.
2. Child: Measure;f;q:L f were also calculated for thé\i::D
“child alone, with measure a including a percentage ’ .
number of pre-linguistic exclusions. In addition, two
further measures were computed, aa follows.
g) Upper Bounds This measure diff rentlates between the

" child's reliance on short utteranges- and what he is

_capabie cf producing It scores the:longest utterance

in the corpus in both words and géllables The

utterance had to be well-formed and non- repeating, as

in the following examples from transcript EW:24:5 and 6.

C:. Here baby mummy. {

‘t: There horsie, there horsie
Although the child's corpus contained ‘a fouxr word
utterance, this did not constitute the upper und
score since 1t was repetitious. 1In fact, the score was

based on the former utterance, that 1is, three words/five

syllables. : \
- -

h) Type Token Ratio: A modified type token ratio, measuring

linguistic diversity'and aé%ing as an index of expri?iifi/).

e e

s "
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vdcabulary, was calculated by dividing the total
number of completely different utterances by the total
number of intelligible utterances. A large type token

ratlo indlcates a\%iverse vocabulary, a small ratio,

.a restricted one.

Mother and Child Ratlo Measures

In addition to these above measures which were
calculated for the mother and child individually, a ratio
score was obtalned for thE/mean length of utterance and

for the rate of speech, whereby the mother's score was

.
divided by that of her child's.

A ratio score greater than 1 indicated that the

* mother's MLU surpassed that of_ her child's.

.

Morphemic Analysis A

In addition to the above quantltative measures —
which asslgned an equal value to all grammatical forms —
an investigation of‘th conﬁent’of the child's'corpora‘was
also carriéd out. Ve
The basis for this analysié was Brown's (1973)
description of The acquisition of fourteen grammatfcal
morphemtes (see Introduction, page 7. ff.) _

| . In this study, only the child’s.corpué at thirty

months was .substantive enough to quantify the frequency

. j ,

N
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of occurrence of these fourteen morpﬁemes. Sinceé both the
acquisition of the morpheme itself, and the constraints
defining linguistic obligation are acquired over time
(Berko, 1958; Brown, 1973; Cazden, 1968; deVilliers
and deVillilers, 1973; Miller and Ervin-Tripp, 1964),
it was not Surprising to find only five mofphemes occurring
with sufficient frequency at thirty months. It should be
" further noted thatfit could not be sald of these morphemes
thét a 'point of acguisition' had been reached, this being
arbltxrarily ﬁefined when the morpheme 1s supplied in 90%
of the opligatory contexts (Brown, 1973).

The five morphemes tallied were as follows:
ai The COPULA and AUXILLIARY forms of ‘the verb "to be".
g) The preseﬁt~tense forms -- "am", "is" "are" -- together
with the infinitive "be" - .are the,grammatically -
governed allomorphs of the verb "to be". The forms
are used as a main verb (Copula) and Auxilliaries of
the present tense prsgreséive. No distinection was
drawn between contractible and uncontractible forms

(see Brown, 1963, pp. 264).

c) The PRESENT PROGRESSIVE A finite verb may be inflected

with the ending -ing, which has two allomorphs
/In/ (Goin') and /7 (Going). GErundives ("swimming

is fun") are not included in this category.
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The ARTICLE 'A' which is used for honspecific R
reference, and the ARTICLE 'THE' which is used for

Spec;fic referen », are generally obligatory wigﬁ\abf—-

common noun.
The regular form of the P AL iniléction -s included
the three allomorﬁhs /-s -3 -3 /. Irregular forms
(e.g.,‘men) were not tall;ed: The obligatory contexts
for the plural inflect;on'include distinct.grammatical
procésses,‘e.é>, simple plural reference in naming;

agreement with a plural determiner like 'some' ;

numerical determiners like 'two'; (see Cazden, 1968).

\—\/
Obllgatory Contexts: Since the overall freguency of

of. a morpheme 1s subject to conversational constrﬁ}nts,

1t 1s thus necessary to determine whether it is supplied in

obligatbry contexts. This demands 1dentify1ng the

oblligatory context, and then scoring the presence or

absence of the approﬁfiate morpheme. Brown (1973) lists

four types of linguistic constraints, and they are presented

now.

a)

Tﬂg'linghistic context -- the child's utterance itself,

-

9
defined the need for the morpheme.

C: This is a horse. Ma! Here table.
- GLL:30:1

In thils example, ‘the Copula 'is' is twice required,

along with an Article.



b)

c)

d)

The'nonlinguistic context ~-- the child's action may
défine the tense of the utterance.

C: I'm not finished reading the book.
CA:30:10

Since the child is pabticipating in an action, the
present progressive tense is required and supplied.
The l;nguistic-prior context -- seen in the following
example.

M: What's he doing? Tell Mummy. ’

‘C:  Sleep.
‘TC:30:1

The Mother's queétion requires the Child's answer in
the present'progressive tense.

The linguistic subsequent context -- where the Mother

- may confirm and expand the chlld's utterance, for

-

example.

8

Data Availatlle for Analysis — Summary

The language samples taken at five age points

between 18 and 30 months generated. the fgllowing quantita-

tive measures:

a)

P

-

—

For the Mother Alone: - ) .____’/)

.

FPercentage number of para-linguistic and unéiear
utterances..
MLU -- words and syllables.

Rate of speech -- by time, words and syllables.

‘
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b) For the Child Alone:

Percentage number of pre-linguistic, para-1ifiguistic
and unclear utteraﬁces.
MLU -- words and syliables.
Rate of speech -~ by time, words and syllables.
Upper bound -- words and syllables.
Type Token Ratilo.

c) Mother-Chiid_Ratios:

For MLU and rate of speech measuressd
The language sample obtained at 30 months gener-
ated the following qualitative measure for the child

alone:

‘\§ N

Copula and Auxilliary forms Q$ the verb 'to be'.

d) Morphemic Analysis:

Present Progressive.
The definite and indefinite Articles.
Plural inflection.

e) Reynell Language Scales:

The Reynell Developmental Language Scales .(1969) --
entalling an expfessive and.a comprehensiop subscale --
were administered at 18, 24 and 30 months. Scos}s

were available for comparison with tﬁe measures obtained

from the spontaneous language samples.
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RESULTS

The Chlild's Language

These analyses were directed to.clarifying the
nature of the language used- by the children. The questiocn
cf prima;y interest was whether-the high riék'infants
differed from the comparison infants on the selected
parameters of lingulstic performance, and whether fthat
performance changed with the age of the child. It was also
of interest to determingl{whether the sex and soclal class
of the chilid bore ény rezgiiap to that linguistic perfor-
mance .

or secggdagy concern was the correlation betwéen
the various linguistic measures, that is, between the
quantifative, morphemlc, and Reynell scores.

4

The Quantitative Measures

1. High Risk Versus Comparison — Main Effects: The-ANOVA

(group X ége) test for significant-differences between the
high risk and comp ‘ison group means shcowed, no Qg%n\effects
(p‘>A.05) for thez;afe of speech measures, that i1s, the numb f
of utterances per minute (p < .63) (table VII; figurgfz Y,
and the number of words-per minutes (p < .42) (téble_,x‘ H
figure 3 ), and the number of syllables per minutes (ﬁ < .3“)-

stable; XI ; flgure 4 )i 152 ~
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The ANOVA (group X age) results for the mean %ength
I/~~oi‘ utterance (MLU) measures showed no significant main
r

effect for MLU words (p < .07)|(table' XIV ; figure 5 ),

but a significant main effect for MLU syllables (p < .03)

(table XV ; figure 5 ). ‘

The pércentage number of different ufézlanceg‘gia
not reach conventional leéﬁis of\significancg (p < -Qg)
(table XXI ; figure 8 ). - - . . ‘

- The upper bound measures showed significant main

effects for both words (p < .02) (table XVIII; figure 6 ),
and syllables (p < 702} able\,XIX;ffigure 7).

— 2. Age Effects: All the n{ea.sures showed significant age
effects. Thls was the case for the rate of speech measures’
(utterances per minute, words per minute, syllables per

%nunute), MLU syllables, and for the upper bound measures

(words and syllables), significant at p < .002 level. MLU

words and the percentage number of different utterances were

significant at .01 level.
Post AN@VA multiple comparison analyses (Scheffé)

- ; for the rate of speech ﬁeasures showed thé following
signific?np (p < .05) comparisons ,~ the means at 30 months
differed from fhose at +18, 21 and/24 montﬁs, and in the’
caseuof syllables per mi Utes from\the mean at 27 months

+ alsc. The means at 27 months differed from those at 18
montgs, and for the words and syllables per}*idﬁgé\from

B 3
- 21 months also. = " N, AN

Ay b

a

e e o e e i
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The Scheffé€ procedure showed that the MLU means

at 30 months differed from those at 18 months.

N For the upper bound measures, age levels 27 and 30
months differed sign antly from those at 18 months,
%hlle the means at’i%ﬁ differed from those at 21 and
24 months.

The Scheffé analyses did not gene lte any signifi-

cant comparisons. for the number of different utterances
- : .

measure.
P

3. Interactive Effects — Group X Age: None of the

quantitative measures showed significant «Toup X age imter-
active effects (p > .05).
This was the case for the rate of speech measures;
the numbef”of utterances per minute (p' < .48) (table VID,
the number of wqrdé per minute {p < .90) (table X), and
the number of syllablés per minute {p < .88) (table XI ).
The.significance levels for the group X age inter-

. -
active effects for the MLU @easures were MLU words (p < .81)

. (table XIV and MLU syllables (p <. .53) (table XV).

The upper bound‘measures showed no significant
interactive effects, that is, for upper bodﬁ& words (p < .53)
(tableXVIII)and upper bound syllables (p 3ﬂ?5%) (tabfe XIX),
' The percentage number of d;fferent.uttera.c s showed

no significant integ&i&&xgdﬁffects (p < .41) (table/XX).

~
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Table VI .
™~
Rate of Speech Summary Statis&@ps
Utterances per Minute
Child
o
Months
18 21 2y 27 30
High Risk '
Mean 4L.63 6.95 7.62 9.21 13.43
5.D. 313 3.01 3,66  3.98  2.73
Comparison’ ~ 7
Mean 6.4 7.73  8.19' 10,28 1117
S.D. $3.20 3,99 5.95 3,52 1,62
' L
o 172 '
L §
'?.h .
e
»




Table VII

Rate of Speech Summary ANOVA
Utterances per Minute

MS F P

Child
: Source - af SS
Group (G) 1 3.19
Age (4) L 566,05
GXA L 46,82

Residual 99 1319,69

3.19 0.24 | .63
141,51 10,62 001
11,70 0.88 « 48
13.33

Total 108  1939,86

17.9

[
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7 pable VITI -
Rate of Speech Summary Statistics
Words per Minute "
Child
Months
Group 18 21 24 27 20
High Risk ' _ .
ME&D ‘ :. 4-13 7055 10-86 14.88 23.74
S.D. " 5.30 5.78 8.‘81 8.82 9069
Comparison
Mean 4,20 8.65/ 1131 19,19 T 24,27
S.D. 3.73 7.70 8.5 11,38 . 6.79
\\’Fi Table IX
Rate of Speech Summary Statistics )
Syllables per Minute
Child
S
Months .
‘Group .18 - 21 24 27 30
High Risk
Mean 4.63 9,08 12,39 16,48 27,97
SoDa 5.97 6.78 8.68 9.19 10.15
. Comparison
Mean Loy 9.64 73.52. 21,69 28.57
5.D. L.yo  7.81 9.68 12,42 8.14
- ©
L .
( .
o -

—

e e e m et

\




Table X

Rate of Speech Summary ANOVA

Words per Minute

-

158

Child
df SS MS T D
Group (@) 1 42.52 42.52 0765 .42
/L 4821,07 _ 1205,27 18.51  .001
4 6?.74 16,94 0.26 .80
Residual 294 6120,11 65.11
103 11041,23 107. 20
Table XI
Rate of Speech Summary ANQVA
Syllables per Minute }
‘ Child
df 5S MS //@‘ P
SGroup (G)  t 70,35  70.35 0,95 - .34
L 6626.32 1656.58 21.81  .001
L . 80,62 22,66 0.20 .88
Residual 94. 7140.02 75.96
103 13912.95 . 135.08,
\_~
’ -
- ™ Fa
h.




- =k
N A

—h
O - O

utterances per minute

B

- - N N
g O . O

/

1 [

7
/

' /RATE OF SPEECH CHILD

/x HR
e Comp

HR=HighRisk
Comp=Comparison

L fig.2

child
words

number per minute
. ol ©

21

mozl';ths_‘;'27 '

rate of speech

30

rate o_f/speec'h‘
3O0fchild
syllables

159

-

comy
ﬁmp
/
/
/

s



160

a
Table XII

Mean Length of Utterance Summary Statistics

Words . .
Child '
. i
® Months
Group 18 21 24 27 30 °
High Risk . ' )
Mean 1.59 1,68 1,77 2,05 2,13
S.D. 0.54 0,40 0.75 0.66 0.98
Comparison
Mean 1.45 .72 2.18 2,40 2,51
S.D. 0.32. 0.43 - 0.79 0.82 o0.,42° 7

Thm—
Table  XIII Pl

Mean Length of Utterance Summary Statistic
‘ . Syllableg '

Child
] 4 Months <
Group . 18 21 2l 27 30
High Ri%k P o _
Mean 1.75 2730 2,05 2.28  2.49

S5,D., 0.64 0,47 0,68 0,67 - 0.94

Comparison : .
Mehin ~ 1,78 194 2,59 2,73  2.95

S.D. 0.33 0.38 ~ 0.70 0.88 <=0.51
' ‘ »
M
LS i
' J i/’h . v
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Table XIV - .. i e
_Mean Length of Utterance Summary ANOVA
‘ Words
’ ) Child v
~ ’\ 4 .
Sour(ce“lf | df ‘ 55 MS F p -
_Group (@ ' 1.5 1,55 3,3 .07
Age (A) L 7.19 1.80 / .3.90 .01
G XA 4 0.73 0.18 0.40 .81
Residual 75 34,55 O.46 ~o
Total 84  43.82 0.52 .
" Table XV .
Mean Length of Utterance Summary ANOVA (7
! Syllables /
B ~‘Child
\Source - df 85 - MS L F B
Group (G) 1 . 2.20- 2,20 4.82 .03
j _ Age (4) L 8,50 2.13 4.65  .002
G XA 4 t.47 0.37  0.80 .53
Residual =~ 75 34,29  0.46 7 :
Total 84  46.17. 0,55
_ oo
& ~
J/
. A "
. .. .
s \
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g:- ' Table XVI
s i | e
Uppeé;;;und Summary Statistics
. Words
\ Child ,'Jr '
Months .
Group 18 21 2L 27 20
High~Risk
Mean 2.88 4,50 4,27 5.64 6.90'
S.D. 2. 30 2.22 2.05 2 42 2.81
Comparison . .
Mean i 3.78 L}-BG . 50 Ll-s 7000 9-?3
S.D. . W99 - 245 | 2,70 3-32 3,12
Table XVII
. Upper Bound Summary Statisfics
- ‘ ' Syllables
‘ : : . Child
| . } "fmmﬂm
Group 18 21 & A 27 20
Higﬁ Risk . - ' '
Mean 3,38 4,90 4,18 . 6.82  7.90
S.D. 2.“‘52033 1-94 2093 2073
Comparison .
' Mean 4,11 5,17 6,00 7.64 10,91
- 2,15 2.95 2.57 ¥3.93 3.51

163
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Pable XVIII

Upper Bound Summary ANOVA

Words
N Child
Source. df ss MS . F o)
Group (8) ! 41.07 41,07 5.97 .02
Age (A) L 299,87 74.9? 10,90 007
G XA L 22.16 5,54  0.81 T.53
Residual. 94 ]6h6.u6 6.88 -
Total 103 7 1907.65  J.78
VTable XIX
Upper Bound Sﬁmmary ANOVA
_Syllables
Child
P i T
Source . df - SS MS F P
. . } .
Group (0) 46.80 . 46.80 . 5.81 .02
Age (4) I %9?.85 101,96 12,66 0%
G X A . 4 25,18 6.29 0.78~ .54
Residual 94 756.95 - 8.05
. —
Total 103 1234.76 11.99
b ¥
pr
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Table XX

Percentage of Different Utterances
Summary Statistics

.. Child
] w . .
\ ' .. Months
Group 18 21 24 27 0 -
High Risk . ' .o
~ Mean 63.17  64.19  59.42 70180 70.91
S.D. . 20.39 19,59 14,50 12,01 11,17
~ Comparison ‘ ) ‘ .
© Mean . 59.84 61,48 72,20 74,36 81.27
?&p‘ 14,31 13,80 15,60 15,68  7.07
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' _ Tablé XXI . |

Percentage of Different Utterances
Summary ANOVA

o

Source df ‘ 5SS ! ks ' .F P
Group (G) 1 649.77  649.77 3.25 .08
AE&-(A) L}' 2813048 703-37 30 52- 001 !
G-X A ) L 800,00 200,23 1,00 S
Residual ?5' 14995.86 199.95
-Total 8y 192}2.09 228,95
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4, Quantitative Measures — Summary Statement:1 ~The rate

of speech, the ercentage number of different utterances
and MLU words measgré did_not show significant
between group differences (p < .05).

Slgnificant differences were found for the MLU
syllablesPand'upper bound measures, with the comparison
group means generally higher than those of the high risk
gfoups, thls being particuiarly the.case after 24 months.

All thé measures had significant age related
effects; the means at 27 and 30 months generally differed

/from those at 18 and 21 months.

, \
There were no significant interactive effects.

Intelligible Utterances

TableXXIIand figure 9 summarise the percentage number of -
inte%&lgible utterances for the high risk and compgrison
groups at éach agé level.

The number, calculated as a percentage of the total

number of utterances (which also includes pre-linguistic,
~ .

‘lNote that not all children were represented at every
data polnt since some did not met the minimum criteria set
for inclusilon. .

For example, the MLU measure was calculated only
1f the number of intelligible utterances was greater than or
equal to twenty, whereas only one utterance was required to
determine an upper bound measure. ‘

' These requirements forsthe calculation of the quanti-
tative measures accounted for the differing degrees of
freedom in the calculation of the ANOVA.F ratios.

o ‘_-;_u(_,__
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- {pégg—linguistic and unclear utterances), showed a sﬂeady

increase wilth age, ri

g from 39.72% to.8u.56£ for th.
high risk group and from 46.17% to 85.13% for the

comparison group

l.\;Pre—lingu stic, Para-linguistlic and Unclear Utterances:

The differencé between the total number of utterances 3pd
the percentgge number of intelligible utterances was
accounted/for by the number of pre-linguistic, para-
lingulgfic and uhclear utterances, (table XXIII, figure Y0).
The percentage number of unclear utterances ranged
from 2.92% to 8.56% of thé total number of utterances.

x5 The percentage number of pre-lingulstic utterances
diminished over age from 51,70%.to 4,88% for the high risk

group, and from 44.89% to 3.99% for the comparison group.

(I

The percentage number of para-linguistic utteranges
was fairly constant over age, ranging from 2.18% to 6.02%of
the total number of uftenances.

\—/___/"\.
Sex of«the Child and Lingulstic Performance

x

To address the question of whetﬁer female and

male children scored similarly on_the linguistic measures,

t tests .were used to determine differences between the
sample means at each age level. .

None of the gquantitative measﬁreS'showed significant

(p > 305) differences between female and male lingulstic

¢




‘170
Table XXII -
Intelligible Utterances Summary Statistics

* Child .
: Months
Group 18 21 24 27 20
High Risk ‘
% 39.72 57.25 69,36 78.47 B8k.56
Comparison e )
% 46.17 66.67 68.00 72.69 85.13

Table XXIII

Pre-linguistic, Para-linguistic & Unclear Utterances
Summary Statistics

: |  Child
Months
Group 18 21 . 24 27 \ 0
High Risk | R
Unclear '
% 3.39 5.10 8.56 635 6.40
Pre-Ling, '
Para-ling,
Compariséh )
Unclear ' '
% 12,92 3.62 6,51 7.30 5.86
' Pre-ling,
% L4489 24,67 12,11 15,66  3.99

Para-ling.
%. ) 6.02 5.04 Q-" 4,36 5.01
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HR= ngh Risk
Comp=Comparison

pre-ling=pre-linguistic
para-ling=para-linguistic
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performance. Thie was the case for the rate of speech
- measures (utterances per minute, words per minute and
syllables per minute),'MLU measures (words and syllables),
upper bound meaeuree (words and syllables) and for the

percentage number of different utterances.

Tables XXIV ff give the summary statistics.

Social Class and Linguistic Performance.‘

To determine.whether soclal class bore any relation-
'ship‘to”the manner in which the children performed, a post-
ANOVA, non—parametrie procedure -~ the Mann Whitney U -- was
applied to the data whidnﬁerecollapsed and dichotomised
into two soclal class groups, 1/é and 3/4/5, based en.the
Hollingshead Scales. The Mann Whitney U was chosen because
of the unequal sample sizes, there being 5 chlldren in social
class 1/2 and 20 in class 3/4/5. |

None of the quantitative measures showed sigﬁificant
(p > .05) differences between those children in social class
1/2 and those in social class 3/4/5. This was the case for
the fate of speech measures (ettergpces per minute, wqrds
ﬁer minute and sy}lables per minute),;MLU measures (words
and syllables), upper bound’ measures gwqrds and syllables)
and.for the percentage number of different utterances.

Tables XXXII ffgive the summary statistics.



Table XXIV

Rate of Speech Summary Stafistics
Utterances per Minute

Child
Monthé

Group 18 21 24 27 20
Malé | '
Mean 4.78  6.53  6.51  9.55 12,45
$.D. 3,03 2.62 2,83 3,70 2,26
Female )

Mean 6.10 8.26 ‘9068 9-98 11'9?
S.D. 3.42 4,20 6,21 3.90 2.79

173
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Table XXV
| &
Rate of Speech Summary Statistics

Words per Minute |
Child

. , Months o

Group 18 21 24 27 5.9
Male |

Mean  3.81 7,20  9.39 15,31 23,60
S.D. 5,20 6.41  7.86.  7.01  B8.50
Female . o |
‘Mean 3,19 8.45 12,21 19,11 24,58
©S.D. - 2,67 7.48.  G.60 13,15  7.96

Table XXVI-

Rate of Speech Summary Statistics
Syllables per Minute
Child

_ . Months
Group - 18 21 2 37 30
Male : '- :
Mean hedh  8.58 11,29 17,49 27,47
8.D.  5.79 7.19  8.25 7,59 9,29
g | . _
Mean  3.78 9.68 13,83 21,00 29,39
$.D.  3.25 7.39 10,56 14,28  8.82




-\ Table XXVII
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.
-
A

Mean Lengthkgf Utterance Summary Statistics

Words
- ' Child
F)
Months b

Group - 18 21 2h 27 0
Mean  1.59 1,74 1,96 2,13 2.19
S.D, 0.45 0.47 0.36 0,67 0.59
Fémale . , ng S
Mean, 1.25 1.5% 1.81 2,46 2.5
S.D.) 112 0,37  0.66 0.83 .92

Table XXVIII

Mean Length of Utterance Summary Statistics
' ‘ Syllables )
Child

. Months °
Group 18 21 24 27 30
Male : o
Mean  1.85 2.03 2.36 2.36 2,55
S.D.  0.52 0.46 0,77 0.73 0.6
Female N '
Mean  1.46 1.9 2,07 2,72 2.98
S.D. T.21 0,40~ 0.70 0.88 0.92




.Table XXIx

Upper Bound Suﬁhaiy Statistics
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Words
Child
Months .

Group 18 ol 2L 27 3 - -
Male ) . .
Mean 3.25 4,46 4,69 5.77 8.00
S.D. 2.80  2.93  a2.43  1.83  3.46
Female ' ' .
‘Mean  .2.25 ' . 4,00  4.60 7.10 ‘8.89

S.D. 1,16 1,95 2.88 3.84- 3.4

Table XXX
Upper Bound Summary Statistics
Syllables |
Child

x Months .
Group 18 21 2L 27 0
Male ‘ W

Mean 3.67 4,83 5,08 . 6.,58 8,75

S.D. 3.06 3.04 2,60 2,50 3.82
Female ’ _

Mean 2,50  4.82 4,60 8,00 10.56

S.D. 1,07 2,60 2,67 4,27  2.88
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Table XXXI

Percentage of Different Utterances Summary Statistics
Child ‘ -
Months
Group 18 21 2l 27, - 30
Male '
Mean ‘66.37 69.70 67,13 71,16 76,54
S.D, 15.52 9.07 16,56 14,71 10,28
Female ‘ .
Mean 54,17  58.417 63.63 74.67 76.06.
S.D. 13,95 19,32 16.15 13,56 11.30




Table XXXII

Rate of Speech Summary Statistics

Utterances per Minute
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Child
Months
, Group 18 21 21 27 . 20
S BES 1/2 -
Mean 6,10 8.50 6.65  7.90  9.46
s.D. 4,01 3,93 3,46 3,81 0.35
" SES 3/u/5 | :
Mean 5.11 6,81 8,15 10,15 12,61
5.D. . 3.05 3.76 5.04  3.66 2,57




Table XXXIII

-

Fate of Speech Summary Statistics
Words per Minute
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Child
e b Mon?hs _

Group 18 21 ey - 27 30
SES 1,2

Mean = 513 . 9.63 11,05 17,43  20.66

5.D, 515 4.85 8,50 12,07 7.8
SES. 3.4,5 _ )

Mean 3,17 7.47 10,51 16,95 24,81

S.D, - b5 7.2 8.80 10,11 8.17

Table XXXIV
Rate of Speech Summary Statistics
Syllables Pper Minute
Child
Months-

Group ' 18 21 2L 27 20
SES 1,2 :

Mean 5.80  11.95 13,95 < 19:88  24.56

S.D. 5.32 5,13 9,93 13,40  8.47.
SES 3.4,5 . .

Mean 3.69 8.36 12,06 18,917 29,17

S.D. 4,80  7.63 9,27 10.83 9,04 -




Table - XXXV

Mean Length of Utterance Summary Statistics

Words. —~
Child
Months
Group .18 - 21 24 : 27 30
SES 1,2 . »
Mean 1.50 1.59 2.38 2.86 2.17
S.D. 0.46 O.44 0.81 ©0.68 0.60°
SES 34,5 ‘ ' .
Mean T 1,67 1,82 2,13 - 2,36
S.D, 0.37 O.41 0.76 - 0.75 0,79
N
N
Table XXXVI

Mean Length of Utterance Summary Statistics
. he :

Syllables
»Child
: Months

Group_ 18 21 - 2h 27 20
Mean .81 2,11 2,98 3,27 2.59
S.D. ~ 0.48 0,50 0.63 0.69 0.62
S ES 3,4,5

Mean T 1.62 1.9 2,11 2,39 2,77

S.D. 0.45 0.41 0,69 0.76 0,81
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Table XXXVII

- e
Upper Bound Summary Statist{ii\

Words
Child
Months
Group 18 21~ 2l 27 20
SES 1,2
-Mean ~3.75  3.75 5.25 7.00 10,00
S.D. . 3.50  2.06  4.27  4.69 Lo2h
SES_ 24,0 .
Mean 2,63 442 453 6,17 8,00
S.D. , 2,00 2,65 2.22 2.55 3.04

Table XXXVIII

Upper Bound Summary Statistics

Syllables
Child o
Months
Group 18 21 24 27 =0
SES 1,2 . :
Mean 4L,50 5,00 6.25 8.25 11.50
S.D. 3.87 1,83 4,50 5,12 3,87
SES 3,4,5 .
Mean 2.88  4.79 4,617 7,00 9.00
S.D. 2.06  2.97 2.12 3,07 3.28
e
&
o A
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Table XXXIX

Percentage of Different Utterances Summary Statistics

Child
Months
. Group _ 18 21 . 2L 27 - Z0
S ES._1,2 o C ,
Mean  50.59 58,01  8L.24 84,02 77.9%
S.D. 8.15 19,31 7,40 . 7.63 15,00
SES 34,5 . T ' '
Mean 66.13 6471 62,00 70.77 75.96 7
‘' S.D. 15.89 16,74 1473 14,04 9.67
N ;
.



Quantitative Scores: “Correction for Prematurity

The collectlon of language samples at three monthly
intervals allowed the detefmination of an approximate
correctlon for prematurity on certain of the quantitative -
lingulstic measufes.

Scores'from the 21 month old high risk premature
language corpora were matched for statistical purposes with
those of the 18 month bld comparison group, and so on,
giving four age'comparisons for the corrected score. It ‘
1s noted, however, that this procedure over-corrects for
prematurlity since the range 6f weeks post gestation for the
high risk premature infants was 26 to 35-(méén 31.2),l
'(excluding two high risk infants not designated as premature);
Consequently, in the majority of cases the language scores
should have been adjusted for only one or two and a,ﬁgﬁ?
months prematurity, but the data werenot collected within
these intervals. However, since the results show that -
the high risk premapufe infants "catch-up" to their
comparison group counterparts using the three monfhly ~~
adjustment, 1t can be concluded that this resuit also holds
‘for corrections of less than three months.

Those language measures showing between group
differences with a significance level of p < .10
were corrected for prematurity. These were the MLU,

percentage number of different utterances and upper bound
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measures. ANOVA (group x age) tests for significant
differences between the correctéd hlgh risk and comparison
groups were carried out,‘wi#g the followling results.

As with the uncorrected scores all the measures
showed significant age.related effects (p < .05) and no
1nteractive effects (p > .05). Of primary interest howeveﬂf
was the between group éffects, which unlike the uncorrected
scores showed no significant differences, (p > .05). This
was the case for MLU words (F1’75 = .07; p < .80),-MLU '
syllables (F1,75 = ,19; p < .67), the number of different
utterances (F1’75 = ,17; p < .69) and upper bound words
(F) g3\~ -05; Bs< -83) and syllables (Fy g3 = -105 p < .76).

Thus,.when.a génerous correction for prematurity
is calculated, observed differences between the high risk
and comparison group chilldren's language performance as
measured by MLU, upper bound and the number of different
utterances in the corpora disappear®

A1
L]
- .

The Child's Language: Qualitative (Morphemic) Measures

Whilé-the previous quantitative analyses attributed
edual value to all grammatical forms, the qualltatilve «
~analyses were undertaken to specify the modulation of
meaning through morphemic deveiopment.

As discussed in the method section (page 148 )

five morphemes -~ the copula and auxllliary ;orms of the
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verb "to be'", the present progressive, the deffnite and
indefinite articles and the plural form ;- were chosen
for investigation. '

To test for high risk and comparison group
simllarities 1n the application of these.morphemes in the .
30 month corpora, 1t was necessary first to identify clear-
cut 6bligatory contexts where the morpheme was both
grammatically and contextually demanded. Table XL, gives
the summary statistics with the numbers above
indicating the number of obligatory contexts noted for the
particular m;rpheme, and the succeeding number indicating
the percentage numg\{ of times the morpheme was correctly
supplied. Note that only those corpora contalning five |
or more obligatory contexts for the specified morpheme
were lncluded for data aniysis. This restriction accounts
for the differing degrees of freedom associated with the t
statistic used to determine differences between group means,
as now reported;

Determination of“the t statistic to measure the
-8lgnificance of differences between the group means for
the specified morphemes indicated the. following results.
FcB;,of the morpheme forms did not reach significance,

(p > .05); this was the case for the copula (t18 = 1.36),
the auxilliary forms (t5 = 1.82), the present progressive

'(t13 = 0.13) and the plural form (tll = 1.01).
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The group differences for the articles and summed
morphemes, while not reaching conventional levels of signifi-
cance, were significant at P < .10 level, (t19 = 1.84) and

(t19 = 1.87) respectively.

1. Order of Acquisition: If it can be argued that a child's

mastery of a morphemic fqrhlis reflected in the percentage
number of times the morpheme.is-eupplied in obligatory con-
texts, then tableXL may indicate deﬁe10pmental patterns in the
faclllty of usage. The overall pattern shows that the plural
. and ptogressive forms are the most likely to be supplied,
followed by the copulas, auxilliaries and articles,

It is further noted that the mastery of these forms
is not related to the frequency of their respective obliga-
tory contexts within the corpora, since, for example, there
were 660 opportunities for the use of the article forms
(the greatest number of obligatory cohtexts) but these were

supplied Ahe least number of times.

Sex. of the Child and Morphemic Scores

To address the question of whether the female and
male children similarly supplied the specified morphemes 1n
obligatory contexts, the summed morphemic score was used.
This score disregards the type of morpheme and gives an

overall score for the percentage number of times any of the

morphemes were correctly supplled 1In obligatory contexts.
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No significant differences were found between the
mean scores for the female and male children (¢t

p > .05).

19 = 0.94;

Soclal Class and Morphemic Scores

. * .. '
The summed morphemic scores were also used to

determine whether social class bore any relétionship to
the facility with which the chilldren supplied obligatory
morphemes. |

Due to the disparity in numbers (there being only
four children in the high social class grouping), the
non;parametric Mann Whitney U was applied to the data which
was collapsed and dichotomised into two soéial class
groupings 1/2 and 3/4/5, based on the Hollipgshead Scales.

No difference was found between the high and low
social class groupings in the use of obligatory morphemes
(p > -.05).

-

'Mofphemic Measures: Thelr Correlation with Quantitative

Measures

To determine whether the morphemic measures bore
a relationship to the quantit‘kive measures, a non-
parametric KendallfékTau\::zg coefficlent of correlation —
was used comparing the ranked gummed percentagg number of

morphemes (table XL ) supplied in obligatory contexts to those
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quantitative measures. Thg summing of morphemes assumes
that all morphemes have similar growth curves and maintain
roughly the same relative fanking at each stage (Brown,
1973; Cazden, 1968; deVilliers and deVilliers, 1973).

A significant positive correlation was found between

‘the percentage number of morphemes supplied in dbligatbry

contexts and the scores for MLU words (Tau = 0.69; p < .01),

MLU syllables (Tau = 0.65; p < .01), upper bound words

" (Tau = 0.56; p < .01) upper bound syllables (Tau = 0.50;

P < .01) and for the percentage number of different

utterances (Tau = 0.40; p - .01).
Thus, those children scoring higher on the
quantitative measures were more likely to supply the

appropriate morphemes in obligatory contexts.

-The Reynell Language Scales

The Reynell Languagé Scales provide data on the

hlgh risk and comparison children's linguistic performance

-a5 measured by a standardised procedure. As with‘those

measures derived from the language corpora, the data were
analysed to determine group and age effects, as well as
the importance of sex and social class factors.

Unless otherwise stated, the raw scores have been
converted into sﬁaﬁdard scores for computation. The
standard scores give the deviation from the mean of a particu-

lar score at a particular age.
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1. Between Group Effects: Tables XLIfand figures 11,12

give the summary statistics for thé standardized scores
on the Reynell Language Scales, which were administered at
18, 24 and 30 months of age. |

The ANOVA (Group X Age) (table XLIVXest showed
significant differences between the high risk and cémparison
means for the Comprehension sub- scale (p < .04).. Dif—
ferences between phe means for the Expressive sub-scale
did not reach conventional levels of slignificance, (b6 < .07).
For both sub-scalés, the comparison group means exceeded

those of the high risk group.

L} -
2. Age Effects: The conversion of the raw scores into

standard form masks age related effects, since while

performance on the Reynell‘may improve over age, scores

may stiil retain the &ame deviation from the mean at

different age levels. Consequently, to measure the

significance of the age related effects raw Scores were used.
Both the expressive and comprehension sub-scales

showed highly significant age related effects (p < .001)

Post ANOVA multiplelcomparison analyses (Scheffé&) indicated

that all age groups differed significantly from one another
(» > .05). \.

3. Interactive Effects (Group X Age): No significant,.

Interactive effects were found for either the raw or

standardized scores (p > .05). ‘This was the case for



Table XLI
Reynell Language Scales Summary Statistics
Expressive

Standard Scores

"Months

Group. 18 2l 20 .
High Risk '
Mean -0.64  =0.22 ~0.36
S.D. .35 - 1,00 1.36
Comparison '
Mean ~0.03 0.25 0.30
S.D, . 1.45 1.31 0 1,16

Table XLII

Reynell Language ‘Scales Summary Statistics
Comprehension
Standard Scores

' - Months
Group 18 24 30
High Risk
"Mean . -0.62 0.18 0.19
S.D. 1.25 T 47 1.66
Comparison
Mean 0.15 0.83 1.33
S.D. .75 1.87 1,9

191
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Reynell Language Scales Summary ANOVA
T ' Expressive
Standard Scores

Source df - S8 MS F p
: : B
GI‘OUP (G) L ' 5075 5-75 3-5‘0 ¢O7 \
Age (A) 2. .74 .87 .53 .59 |
G XA 2 .12 .06 .04 .96 \
Residual 63 103.55 1,64
Total 68 111,07  1.63
Table XLIV .
Reynel; Language Scaleé Summary ANOVA -«
Comprehension -
‘Standard Scores |
. Source df S8 MS F P o
Group (@) 1 11,79 1.79 4,32 04
Age (4) - /' 2 12,63 6.32 ‘ 2.32 . 11
G XA L2 .86 43 167 .86
Residual . 63 171.89 2.73° '
Total 68  197.01  2.90 . J
l
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~

both the expressive and comprehension sub-scales.

4. Reynell Language Scales — Summary Statement: Signifi-

]

cant between groups effects were found for the comprehension
sub-scale, with sigMificance levels for the’ expressive sub=-
scale not reaching conventlonal levels.

Both sub-scales had highly significant age rélated
effects.

P

There were no signifitant interactive effects.

Sex of the Child and Reynell Language 3Scales

Tables XLV £° give the summary statistics for
the female’ and male children's N - standard scores on
the Reynell'Language Scales. .

As deteggined by the ¢ Statistic, there were no
.8ignificant differences between the_group means at any age
point. Thls was the case fpr both thé expresslve and
comprehension subscales, (p 3 .05).:

Soclal Class and the Reynell Language Scales

-~ 1
To address the question of whether social class

bore any relationship to the manner in which the children

performed on the Reynell Scales, the non-parametric Magn

- Whitney U was applied to the data which was dichotomised

. into two-'social class groupings, 1/2 and 3/4/5 based on

the Hollingshead Scales. s
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Table XLV

Reynell Language Scales Summary Statistics

Expressive
Standard Scores

\

Months _
Group 18 2L, “ 30 ~
~ Male L

Mean -0,28 © 0,02 0.17

S.D. .60 - 0,12 1,27
Female

Mean -0, 40 ~0,01 :0_27q;

5.D, j.22 1.31',\ 1.3

. - 2
Table XLVI

o T,
:’,f

Reynell Language Scales Summary Statistics

-

Comprehension
Standard Scores

Months

Group 18 2l 30
Male '
. Mean -0,17 .53 0.82
S.D. 1.94 1.75 1.82
Female
Mean -0.24 C.u4y 0.69

0.98 1.66 1.97

195
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Table XLVII

Reynell Language Scales Summary Statistics

;prressige
Standard Scores

» : Months .
* Gro 18 2 30
~gsbs e \ B
Mean . - 0.13 0.45; 0.08
S.D. ° 1.65 t.43 2.03
SES_3/k/5 T R
Mean . ~0.43 . -0.09 -0.06
-S.D. ' 1.38 . 1,12 1.13
Table XHYIII$
» W
‘- Reyenell LaﬁguageiScales(Sé;mary Statistics
: Comprehension :
! Staidard Sceres
‘ Months
i Group 18 24 20
‘ s Bs i/aks |
Mean N 0.05  0.58 1.08
5.0, 2 2,31 2,57
S B.S—3/4/5
¥ L )
Mean ~0,29 0. 47 0.69\\
- S.D, T.46 Jeo9 1.73
L

<

ts
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Children in soclal class 1/2 Scored similarily to
those children in social class 3/4/5 (p > .05) at each’
. age—leﬁel, on both the raw and standard scores.

Tables XLVII f give the summary statistics.

Reynell Language Scales: Correction for Prematurity

'As with the quantitative scores, it was possible
to correct the Reynell Language Scales for prematurity.

Since the table éf standard sbores-igf the Reynell

Scales 1s divlided into two monthly 1nter{21;j it was
possible to compute the corrected scores within thig more
appropriate margin. Thus, a premature male éhild scoring 13
'[(standafﬁ score -0.1) on the expressive component at 18
months of age, would be reassessed as though he were 16
months and given a standard score of 0.9. harring the two
high risk infants not designated premature, all scores were
. treated thus, andlan ANOVA (group x age)'performed on the
revised data.

In contradistlnctlion to the uncorrected Reynell
scores (page 190‘ll_3§e corrected scores did‘not produce
significant betﬁeen group effects, (p < ‘95). The Anova
values for the ékpressive sub-scale were F = .50; .

1,61

.48, and for the comprehension sub-scalé, Fi g1 = .04,
- - 3

D
p = .85, " "
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There were no significant age effects. ' This was

the case for the expressive sub-scale (Fl 61 = 40; p = .68)
’ E]
and comprehension subwscale (Fl 61 = 1.69; p = .19).
There were no interactive effects — expressive

sub.--scale.(Fl 61 = .10; p =-.91) and comprehension sub-
> »
scale (Fl,6l = .23; p = .80). N
In summary, when a correctlon is.made for
prematurity, observed differences between the high risk and

comparison'group children's language performapce, as

measured by the Reynell Language Scales, disappear {p > .05).

Reynell:Language Scales: Their Correlation with Corpora
Measures - : '

To determine whether the scores obtained froé the
stahdardised Reynell'Language Scales correlaéed with the
quantitative and morphemic measures obtained from the
language corporas, a non-parametric Kendall's Tau — a
coefficlent of correlation -— was applled to the ranked
scores from the expressive sub-scale. J

Results indicated that MLU words correlated with

_the expressive scores at 18, 24 and 30 months (p < .02; p < ,02;

p'¥ .01, respectively). Corresponding significance levels
for tqe MLU syllables were p < .10; p < .05, and p < .01.
The upper bound measure correlated significantly

with the expressive scores (p < .0l1) for all age points.

-

ey 4 b e T
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Table LIX

Reynell Expressive Score
Correlation With Language Measures

Months

199

e
“

’ 18 21 20
Reynell:MLU Words

Tau .61 .38 .60 .

p .02 .02 L0
Reynell: MLU Syllables

Tau - ' 43 .31 .60

p .10 .05 .01

’ Reynell:Upper Bound Words —

Tau .66 .62 62

p. 01,01 01
Reynell: Upper Bound Syllables

Tau .68 .54 .53

P 01 O .01
Reynell:Different Utterances ' ,

Tau 37 - W38 .43

p .20 .02 .01
Reynell:Morphemes

Tau .79

D .001

/’ -
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The percentage number of different‘utterahces
correlated siénificantly wlth the expressive scores at
24 (p < .02) and 30 months (p < .01).

Table (XLIX summarises the Tau coefficientsrand
sign;ficance levels for the above measures. Note that
not all children were represented at evéry data polnt slnce
some did not meet the‘minimum criterla set for inclusion
(for example, the MLU-was calculated only if the number of
inﬁelligible utterances was greater than or equal to twenty,
whereas an upper bound measure could be based on one or
two utterances). These inclusion criteria account for the
differing "n" values in the calculation of the significance
values for the Tau ceoefficlent.

Flnally, scores on the Reynell Expressilve sub-scale

were highly correlated (p < .001) with the summed percentage

number of morphemes (table XL ) supplied in obligatory cog;;xts

v
in the 30 month corpora.

; ‘ et
The Child's Language: Summary Statement

1. High Risk Vefsﬁé Comparison — Maln Effects: For the

quantitative measures, significant between group differences
(reported here as p < .05) were found for MLU syllables
and upper bound measures, with MLU words and the percentage
number of différent utterancés not reaching conventional

levels of significance. For the significant effects, the
N . -

[y
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-
'
\

comparison means were génerally higher than those 6f.thé
high risk group. {
| There were no significant between group differences
in the appllcation of specif;c morphemic forms in the 30
month corporaﬁ
The standardised Reynell scales generated a
significant between groups‘difference for the comprehension

sub-scale, with the expressive sub-scale results again not

reaching conventlonal levels of significance.

2. High Risk Versus Comparison -~ Age Effects: All the

quantitétive measures showed significant age related effects,
with the means at- 27 and 30 months éenerally dif}ering
from those at 18 ﬁonphs.
Both the expressive and comprehension sub-scales
of thé Reynell Scaies_showed highly significant age
related effects, with gll age groups differing from each

other.

3. High Risk Versus Comparison — Interactive Effects:

Neither the quantitative measures nor results from the

Reynell Scales showed.@{ghificant interactive effects.

v
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Sex of the Child and Linguilstlc Performance

None of the quantitative measures showed signifi-

- cant differences between female and malé linguistic per-.
formance. Thils conclusion also holds.for the applicatlon.
of morphemes in the 30 months corpora, and for results on

the Reynell:Language Scales.’

Soelal Class and Linguigtic Performance

None of the quantitatlve measures showed signifi-
cant differences between those children in social class
1/2 (Hollingshead Scales) and those in soclal class 3/4/5.
The findlng of no silgnificant differences holds also for

morphemic scores, and those obtained-on the Reynéll Scales.

AY

Correction for Prematurity

Both the quantitative scores from the language
corpora and those derived from tge Reynell_Languége Scales
allowed tpe determination of an appraximate correction for
prematurity. |

A'réanalys;s of those qﬁantitative scoreé.giving
significant between group differences, using.corrécted scores

for premature high risk children, resulted in those dif-

wferences disappearing, i.e., not attaining statistical ey

significance.
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When a correction for prematurity is made for

Reynell scores, observed differences simllarly disappear.

The Inter-Correlation of Quantitative, Morphemic and
Reynell Scores

Significant posltive correlations were found betﬁeen
the quantitatiﬁe measures (MLU,'upper bound and the
percentage number of difference utterances) and the
percentage number of morphemes supplied in obligatog&
contexts. Chilldren scoring higher on the guantitative
measures were more likely to supply the appropfiate morphemes
in obligatérylcontexts.

Y These quantitative measures similarly were positively
correlated with results from the Reynell E;pressive Scale
— a correlation holding at all age points. - ‘

Finélly, scores on the Reynell Exp. 2ssive sub-scale h
were highly correlated with the ‘summed percentage number of
qprphemes'supplied_in obligatory contexts in the 30 month
corpora. | -

The Mother's Language

-~

These analyses were directed td clarifying the
nature of the language used by the mothers of the high risk
and comparison children. Of primary interest was the
questlon of whether the métheré of the high risk children

differed from those of the comparison infants on the
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selected parameters of linguistlc performance, and whether i
performéhce changed with the age of the child. o

Tt was also of interest to determine whether the ,
'sék of the c¢hlld and social class bf the famlly bore any 5

relation to the mothers 1linguistic output.

The Quantitatlve Measures

1. High Risk Versus Comparison — Main Effects: The ANQOVA

(group x age) test showed no significant between group
effects, (p > .05). |

| This ﬁas the case for the rate of speech measures,
that&is, the number of utterances per minute (p < .42}

(table LI ; figure!3 ), the number of words per minutes

PRI PUPT S

(p < .09) (table LIV ; figure '4), the number of syllables
per minute (p < .11) (table LV; figure '4) and for the
mean length of utterance (MLU) words (p < .14) (table LVIII;

figure 15) and syllables (p'< .16) (table LIX ; figure 15).

2. Age Effects: While the MLU measures did not yleld

slgnificant age effects (words, p <..29; syllables, p < .36),
the rate of speech measures did. |

The number of utterances per m}nute, the number of
words per minute and thé number of syllables per minute had

highly significant age related effects, (p. < .001l).
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Rate of Speech Summary Statistics
Utterances per Minute
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Mother
B
Months
Group 18 21 2L 27 Z0
High Risk . :
Mean 10. 49 9,95 10.76 10.43 = 16,00
S.D. 3.49 3.72 4.07 3.4 2,34
Comparison .
Mean 11,74 11,23 11,88 10,78 14,92
s.D. 1.88 4.27 5.18 3.70 2437
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Table LI

Rate of Speech Summary ANOVA
Utterances per Minute

EOé

- ‘ Mother
Source - df - SS MS F P
Group (G) 1 8.67 8,67 0,67 .42
Age (A) 4 352,97 88,23 | 6,82 ,001
G XA L 21,05 5.26 0.4  ,80
Residual 199 1229.45  12.4e - |
Total 108 1615.07

R S S

o
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Table LII

Rate of Speech Summary Statistics
VWiords per Minute
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Mother
| ' Months~
Group 18 21 2y 27 30
High Risk , "
Mean © 43,95 38.15 43,31 43.29 71,28
S.D. 15.95 21.87 24.05 16,18 20,14
Comgar*son ‘ )
Mean- 52.40  47.67 - 51,24  48.65- 75,10
S5.D, /, 13,39 , 20.38 22,20 23.88 24,13
Table LIII
Rate of Speech Summary Statistics
Syllables per Minute
Mother
_ Months .
. Group : 18 21¥ 2l 27 30
High Rigk | |
Mean 47.87 hirgg - 46.65 46,38 75,90
- 5.D. 18.13 © 23.35 25,87 7,06 22,3
'~ Comparison o N
© Mean 57.61  50.75 55,03 52,07 81,54
S.D. 16,31, 20.86 23,49 25,85 '22.79
S
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Table LIV K‘ﬁ".. :
<
Rate of Speecﬁ Summary ANOVA
. »~¥grds per Minute
v 7 Mother ?\
.r .
Source df ‘ SS MS ¥ P
Group (G) 1 1224.37 1224,37  2.93 .09 |
Age "(4) 4L 11974.,76 2993.,29 7.17 .00t
G XA, i 193.87 48.45 .12 .98 |
Residual 99  39675.65 400.76 . '
Total 108 53272, 38
Table LV \ -
- A ‘\\
fate of Speech Summary ANOVA
Syllables per Minute
Mothgr
‘Source af SS MS F P
Group (@) 1 1238,01  1238,01 2,68 .11 )
Age (A) b 12299.99  3075.00 6.65. .001
G XA 4 204.34 51.08 L1198
Residual 99 4392§§28 443,70
Total 708 57864'.]58 '
)
2 {5,
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Table LVI
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—_—

!

Mean Length of Utterance Summary Statistics
-~ Viords —
’H_#/,/// Mother

Months )
Group 18 a1 24 27 20+
High Risk ‘
Mean L.60  4.10 4.38 k.62 4,86
S.D. 0.99 1.43 .45 0.85 1.51
Comparison . '
Mean 4.88  4.49  4.81 4,79 5.43
S.D. 1,00 1,03 1.45 1.61 1.09
.
- Table LVII
Mean Length of Utterance Summary Statistics -
- Syllables
Mother
Months |
~ Group 18 21 an__ 27 %

High Risgk ) ‘
Meafi,”  5.08 4.48 475 k.96 . 5.17
S.D. 1,16 1,58 1,60 0,95 1,63
Comparison .

Mean '5.38 4,83 5,20 5,14 5,88
S.D. 1.32 .13 1,59 1.82 1,32




Table LVIII =)

Mé;;.Length of Utterance Summary ANOVA
‘Wordqér '

Source - dar  gg MS 12N D

Group (@) 1 3,59 3.59 2.23 o 14
Age (A) & 8.10 2,03 1,26 .29

Gm 0449 0.12 0,08 .99
Residual - 99 152,93 1. 54 .

Total 108 165,%
¢ l} A >

Table LIX

Mean Length of Utterance Summary ANOVA

syllablf's
! L]

Source df SS MS F . P
Group (G) 1 Lot La11 2,00 . 16
Age (A) 4 9.08 2,27 1,10 .36
G XA .4 -0.87 ' 0,22 -0,11 98

' Residual ° 99 195,90 .98

Total 108 210,13

@
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[

Post: ANOVX analyses using the Scheffé& Mﬁltiple

_ Comparisons procpdure revealed that - the mothers' rate of
speech ak the time theirpchiidren were 30 months of age
inecreased significantly over“¥ll the preceding age points,
(p s .05).

-—

3. Interactive Effects — Group x Age: None of the

guantitative measures éhowed significant group x age
interactive effects, (p > .05).

‘This was the case for the rate of speech measures,
that 1is, tﬁe number of utterances per minute (p < .80),
the number of words per minute (p < .98) and the number of 2
syllables| per hinute {(p < .985.

There wege no interactive effects for the MLU
measures, that is for MLU wofds (p, < .99) and MLU syllables
(p-< .98),.

4. Quantitative Measures —- Summary Statement: The linguistic .

performance of the high risk mothers, as measured by the rate
of speech and MLU parameters, did not differ significantly
from that of the comparison mothers.

| The rate of speech measures showed highly signifi~
cant age related effecEs, with the scores at 30 monthé

differing from all other age points.

There were no significant interactive effects.
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Paralinguistic and Unclear Uttefénces

- Table (LX ) and figure ( 16) report the percentage
number of intelligible utterances for the high\pisk and
comparison mothers at each §§§Ipoint. This number ranged
from 89.92% to 93.70% of the~€otal number of utterances
spoken.

The difference between the totél number of
utterances and the number of'intelligible'utteranees was
accounted for by the number of paralinguistic and unclear
utterances.

The perﬁgﬁéage number of paralingulstic utterances
was fairly constant over age ranging from 6.33% to 8.55%
of the total. .
The percentage number of unclear utterances r%nged

from 0.51% to 3.01%\of the total.

Sex of the Child and the Mothers' Language

To ascertain whether the mothers of the female
children scored siﬁilarly to those of thejmale ¢hildren
N
on the linguistic parameters under study, the t statistic
was used to determine differences between the sample
means at each age level. .
None of the quantitative heasufes showed significant

(p > .05) differences between the mothers of the male and

female children. This was the case for the rate of speech

4

-
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Table LX s
Intelligible Utterances Summary Statistics
. Mother .
Months
Group 18 -~ 21 24 27 30 "
High Risk '
% 90,25 90,14 89,92 90,27 93.70
Comparison .
A
Table LXI -
Para-linguistic & Unclear Utterances
Summary Statistics
Months
Group 18 21 24 27 0 S
High Risk
Unclear ' E
Para-ling, o
% 7.24 7.40 7.05 7.58 5.36
Comparison : - ¢
Unclear
% 1,16 0,99 1,92 1,02 0,51 .
Para-ling. '

% 5 7025 6.33 6.89 6.’-}5 8-55

iz
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-

measﬁres (utterances per minute (table LXII) words per minute
(table LXIII) and syllables per .minute (table LXIV) and the

MLU measures (ﬁords (tablé LXV) afid syllables (table LXVI)).

-5

Social Class and the Mothers' Language

To determine whether there was a relationship
between th§5ménner in which the mothers spoke to thelr
children and soclal class, the subjects ﬁere dichotomised
into two social class groupings 1/2 and 3/L4/%5 based on the
Holiingsheéd Scales.-.'

The unequal sample sizes required the application

of the non-parametric Mann Whitney U to the data.

1. Rate of Speech: There were significant differences between

the groups for the number of words and sy}lables per minute at

30 mo&fhs (p < .05 and p < .03, respectively; tables LXVII £f£.)

2. Mean Length of Utteranée: Tﬁere were significané
differences between the groups for both MLU words and ‘MLU
syllables at 21, 24, 27 and 30 months. The significance
leyels ﬁé%e p <h.05 ét 21 -and 24 months, p < .Os'at 27
mohths for both words and syllables, and at 30 months they -
'wer p ¢ .03 for words and p < .01 for sy%&ablesu

For these significant reéults? sbd;es for the socilal

group 1/2 exceeded those of social group 3/4/5. Tables

LXX . ff) glve the summary statistlcs. _ 4

.

T PRl LS ekttt
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Table LXIT

Rate of Speech Summary Statistics

Utterances per Minute
Mother

Months ' 3
Group 18 21 2L 27 . 30

Male
Mean 10.24  9.78  9.98 10,75 16,00
S.D. 2.50 . 3.15 1,99 3,01 2,28 -
Female . o
Mean 12,53 11,40 13,05 10.43 14,68
£D 299 w65 6.3y Than 2,47
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Té.bl-e LXIII

Rate of Speech Summary Statistics.
' Words per Minute
Mother

: Months
Group 18 21 24 27- 30

Mean  48.5! 40.78 45.66 48.38 75,67
S.D.  -16.64 20,01 22,15 21,62 . 25.28

Mean  45.86 45.05 48.98° 43.09  70.09
s.D.  13.24 23,08 25.23 18.81 17,53

PR

Table LXIV

" Rate of ébeech—Summar& Statistics L
‘ Syllables per Minute - —
Mother

) Months
18 Q) =L al 20

53,90 43.75  49.78  51.55 80.51
19.56° 20,86 24.17 23,89  28.39

50.05" 4849 51,80  46.43  76.62
14;8¥ 04,09 26,41 19.31  20.73

~




Table LXV
..
Mean Length of Utterance Summary Statistics
' Words
Mother /)
Monzéi) ) -
Group 18 21 2L 27 30
Mean 4.97 L. k.79 4,80 4.95
S.D. 1.0k 1,34 1.57 1,57 1,18

Female

Mean 4.4k L.37 432 4590 5.43
S.D, 0,953 1.18 1.26 0.82 1.48

Table LXVI ./

Mean Length of Utterance Summary Statistics
Syllables
Mother’

Months .

Group 18 21 -V, 30
Mean 5.5 4.57 5.24 5.12 5,26
S.D. 1.33 1,39  1.66 1.75 1,35

Female . «

Mean 4.83  L.74 4,60 4,97 5.92
S.D, 0.98 1.37 1. 44 0.98 ° 1.65

221
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Table LXVII

Rate of Speech Summary Statistics

Utterances per Minute - -
.Mother

. - . Months o ’ - il
Group 18" 21 an 27 20 .
SES 1,2 | | '

Mean 12,23 10,58 8.60 10,40 15,59
S.D. + 0,72 3.0 3,09 2,15 2,14
SES, 3645 » g
Mean . 10.87 10.59 11.93 $0.64 15.40 _

Se D-. 3005 Ll'- 22 4. 6? | 3. ?6 = 52

l"
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Table LXVIII- '
Y )
Rate of épeech Summary Statistics
Words per Minute
" Mother
Months
Group 18 21 2l 27 .30
SES 1/2
Mean . 60.30  50.08 46.23 59.63 92.74
S.D. 18,58 13.96 25.45 27.06 19.59
S.ES 3/4/5 DR | o
Means 45.12 41,32 47.24h 42,94 68,70
*s.D. 13479 22,49 23.18  17.7&  20.36
" Table LXIX
T ——y, ﬁr
Rate of Speédh Summary Statistics
. 1 Syllables per Minute o~
E . Mother -
| . U
Months ™
Group _ 18 - 21v 2y 27 30
S B st '1/2 I,_/ : | v
M 64.43] 53.38 51,60 65,75 102.22
. S.D. 22.68 12.48 29,10 30,38 ' 20.34
S.ES 3/4/5 _ o
Mean 50.24  43.96 S0.64 45,55 73,34
7 S.D. 16. 44 24.62 24,52 18.26 _ 22.97
x\ .
- N
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Mean Length of UtteranceC;;;;ary Statistics

: Words >
| Mother
A ' Months |
., Group 18 21 24 27 ‘ 30
» S'E Sg/2 | .
Mean 5.42 5.07 5.57 6.15 6.36
$.D. | }.an7 0.20 0.82_ 1.75 0.91
S E S _3/4/5 ' Ve X
Mean - 4,61 4,12 Lo36" 4.38 L.88
/KSS.D. : {efba 1,30 1.46 0.90 1.24
)
;_

x - Table LXXI

Mean Length of Utterance Summary Statistics

Syllables
. Mother

. ti\ Months ‘
Group 18 21 24 _ _27 30
SES 1/2 v . ‘
Mean T 5,78 5.49  6.17  6.78  7.05
S.D. .54 0.55 "1,0&. 1,99 0,99
SES 3/4/5 N '
Mean < 5.2 L.47 4.59 4,77 5.19
S.D, - 1.17‘ j.dté 1.57 1.42 1,37
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The Mothers! Language_: .Summary Statement

The only language meésures avallable for the mothers

of the high risk and comparison children were derived from the _ -

1anguage corpora, and consisted of quantitative scores.

'l. High Risk Mothers Versus Comparison Mothers — Main

Effects: No significant between group effects were

found for the rate of speec®and MLU measures, {(p > .05)

b\

2. Age Effects: fhe rate of speech measures had highly
significant age related effects (p < :001), with the
mothers' rate of speech at the time their children were
30 months of age 1ncreasing over all the brebeding age

polnts.

3. .Interactive Effects: None of the quantitatlve measures

showed significant group x age interactive effects.

Sex_of the Child and the Mothers' Language

As measured by rate of speech and MLU the female

and male mothers' language did not differ from ohe another.

-
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Social £lass and the Mothers' Language

There were no sociaiﬁclass di ences in the rate
of speech, but were for the number of words and syllables, per
minute at the 30 months level, (p < .05).

The MLU measures ga%e signfficant’differences
be?ween the mothers in“igiiél class 1/2 and those.in sociad'
class 3/4/5, at the 21, 24, 27 and_ 30 month levels.

For these significant findings, scores for social
group %/2 exceeded thosa\gf social~group 3/&/5;

-— » |

.lother:Child . Ratio Measures

The division of the mother's language scores by E
those of her child gives mother:chlld ratio measure for the oo
rate of speech and mean length of utterance scores. ' i

As with the previous analyses atistlcs were

computed to determine group and age related |effects, as

well as the significaﬁce of sex and soclal A£lass factors.

AN

Hlgh Risk ‘Versus Comparison Ratioé’

1. Main Effects: The ANOVA (group X age) test for

> .
significant differences hetween the high risk and comparison

1Differences in tMe number of degrees\;f/f;eedo fd?”’ :
the ANOVA tables is accouﬁted for the exclusioil of certdin o
ratio scores. ' ' :
In the case of the MLU ratio scores, it was found ;
that child scores reglstering less than 1.00 (i.e., an T
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fatio means shqﬂed no differenceg for the numher of
utterances per minute (p < .51) (table LXXIII1), words
per minute (p < .28) and syllables per minute (p j/-so),
(tables LXXVI, LXXVII).

The ANOVA (group X age) results for the mean

. length of utterance (MLU) measures showed no significant
LeNg

main effects for MLU words (p < .93) and syllables (P < .80)
(tables -LXXX, LXXXI),

2. Age.ﬁffects: ;A;l the rate of speech measures had
significant (p < .003) age related effects.

Post ANOVA multiple comparison analyses (Scheffé)
showed the following significant (P < .05);comparisons for
the rate of speech measures — all the means at 18 months
differed from those at 27 and 30 months; and in the case
of the number of words per minute from the mean at 21 months
also. The 18 months mean for the number of syllables per
minute differed from those at 21 and 24 months, also. *

The MLU ratio measures did not show significant agé

related effects, words, p < .09; and syllables p < .12.

v

average of less than one word or syllable per utterance)
excessively inflated the ratio (this figure being the
divisor). PFor similar reasons, rate of speech ratios greater
than or equal to 10 were also excluded from the ANOVA
calculations.
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Table LXXII

Rate of Speech Ratio Summarylstatistics
Utterances per Minute

Months
Group 18 21 2L 27 30
/r\\High.Risk :
Mean 3.31 1,62 1,64 1.4y 1,22
S.D. 3.25 0.68 0.92 1.04 0.27
Comparison )
Mean 2,39 1.64 1.83 1,13 1,36
S.D. .21 0.6 1,03 0,43 0.27
&
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Table LXXYII
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Rate of Speech Ratio Summary ANOVA

Utterances per minute

LY

Source daf 55 MS F P
Group (G) 1 0.68 0.68 0O.44 351%
Age (A) b4 33,14 8.29 5.34 /.00
G XA L 4,09 1.02 0.66( .62
Residual 99" 147,31 7.49
Total, - © 108 185,49 1,72 S
, N
. = | ' r
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o R -
' B
"i:_ J,V



R

*

.//*

Table LXXIV
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Rate of Speech Ratio Summary Statistics
WOrd§ per Minute

Months
18 21 2L 27 0
5.66 3.38 4,02 3.36 3,62
2.19 0,92 2,01 2.42 2,12
7.55 5,36  L4.37) 3.37  3.26
2.55 2.27 1.86 2.36 1,14

*

Table LXXV

‘Rate of Speech Ratio Summary Statistics
Syllables per Minute

Months -

Group 18 21 2U 27 - 30
High Risk - o

Mean 5,70 3.68 3.78 . 3.16 3.22
"S:D. - _.2.38  1.66 .2.30 2.18 1.83
Comparison _

Mean . 6.59  5.01 .3.93- 3,15 3,00
S.D. 2,15 2,20  1.97 2,17 1,07
T -

~
)

S
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Table LXXVI

’ f i
' Cj Rate‘of\Speech Ratio éﬁmmary ANOVA

' Wg;ds per Minute

e 231

~ ”ﬁ\-'
Source  » df S3 " MS F- P
Group (G) 1 4,90 4,90 1,17 .28
Age (&) . 4 80.87 20.22 4.82 .002
G XA L 16.56 a1l .99 .42
Residual 71 297.58 4,19
Total 80  402.53 5.03

W
Table LXXVII

: Rate of Speech Rat

/

Syl¥§bles(p§£;ﬁingfe

—_

L}

io Summsry QNOVA

-

_ A

Source -, <: af S5 ~ wMS é%?§ P

Group (G) 1 N84 1.8 47 .50

Age (A) 4 71.10 17.78 \\bv54 .003 .
"G XA > 4 6.68 1467 43 .75)-'

Residual 72 - 281,77- 3.9 o Y

Total 81 362,78 L., 148 -

B

! S
Q,
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Mean Length of Utterance Ratio Summary Statistics

Table LXXVIII

D e Y S Y

s

3 / Months |
Group, '~ 18 21 2L 27 20
High Risk . '

Mean ' 2.43 2.48 2039_, 20"{'2 2050

S.D. 0.15 0,77 0.4 -0.87 0,96
Comparison ~ .

Mean 3.35 2,85 2.4 2,09 2,26

S.D. 1.12 0,79 0.68 0.60 © 0.55

B -

Table LXXIX ‘ . ’
. \ c . & ; ) :
\\ﬁean Length of Utterahce Ratio SummaMy Statistics
‘ D Syllables
- - K Months P
18+ 21> 24 27 20

Mean - 2.%5 /2,09 2.20 .2.29 2.23

S.D. 0.21f 0.38 0,40 0,797 0.85 .
Comparison |

'Mean . 2.82 2.58 2,10 1, 2,82

S.D. 0,76 .0.61 0,42 0.5 0\ 47

- '!. <‘>
. ~
L

e cawesn
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Table LXXX
N Mean Length of Utterance Ratio Summary ANOVA T ™,
Words ‘
Source df S5 MS F p

Group (G) ! 0,00 0,00 0,01 .9?

CAge (A) T 4 466 1,17 2,08 DGy | IR
@ Xa 4 . 3.07 0 0.77 1.37 .25 i
Residual 73 40.89 0.56 3 . .

- , 7K _
Total 82 48.67 0.59
. - | Table LXXXI

-

Mean Length of Utterance Ratio Summary ANOV@"

Syliables -~
L
Source daf 53 Ms r p ) )
Group: () . 1 0.23. 0,23 -0.66 .80
Age (A) L 2.68 0.67 1,91 .12
G X A L 2,05 [0.51  1.46 22

Residual 73 25,66 0,35

Total 82 20.39 0,37

W
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~
3. Interactive Effects: There were no gsignificant inter-

i i o7

active effects, p > .05, rgr any of the ratlo measures.

Sex of the Child and Mother:Child Ratlio Scores.

Neither the rate of speech nor the MCU measures

showed significant (p > .05) differences in the ratio o

scores for.the female and male mother-child'djéhs.

~

i

Social Class and Mother:Child Ratio Scores - ‘
igéiures

Neither the rate of speech nore the MLU

A

showed sighificant‘(p > .05) diffeq@péeé in the ratio ' ’
' YW
scores of those mother-child dyads in sociaf§class 1/2 and

those 1in soclal class 3/4/5.

Mother:Child Ratio-Measureé — Summary Statement

There were no main, age or interactlve effects

I

for the mother:child ratio measures of rate of speechrand
MLU. /

There were no significant differences between the . | .

- i ]
female and male mother:child ratio scoreg, and =~ =~

between”thoée for soclal class grouplng 1(2 and 3/4/




DISCUSSION

The Language of the High Risk Child

P Based on the quantitativellmeasures.available from
the children's spontaneous language, the following con-
¢cluslions may_be drawn. Under conditions in whiqh the mothef
interacted with her child at home, children atlrisk_due.to
very low blrthweight, intrauterine growth retafdation,
severe resplratory distress and birth asphyxia2 talked as

.much as did comparison_children, and used a similar amount of
speechj_ This qonclusion 1s thased on the rate of speech

- measuges, for which-there were no between group differences

(p > .05). ,Howe;ﬁr, an anglysis of the structural components

suggests that the languagé of the high risk child waé less

complex and less ped, és indicafted by their reduced

MLU syllables3 nd upper bound mc-_:-asm'es.l4

N \
L .
rpheﬁﬁ;fﬁggtures are discussed on pages 257 ff, .

N ; -These‘are the primary ldentifying high risk featurés-
but they were -1likely to have coexisted with other risk factors
such as hyperbllirublnemia gnd apnea, for example.

A 3The significant between group effect for MLU
*  syllables (p < .03) but not for MLU words (p < .07) may be
in part du®e to the greater variability associated with the ~
former measure. - '

-— uOther measures of syntactlc complexity did not reach
conventlional levels of significance (p » .05}, but had
-probability levels of less than .08 but greater than .05.

A
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Results. from the Reynell Developmental Language

Scales confirm these findings, with the mean scores for tfe
‘ +

Eﬁompaflson~children exceeding those of the high risk group

. el
at each age level. These differences were i}gnificant for
o

o

- \ ) . _
the comprehenslon scale, but did not reach conventlonal

-// levels of significanée for the_expreésive scale (p‘?\‘gg).}

‘The Home Setting: Results from the present study

accord with those in the literature Indlcating that high
risk children are delayed in language acquisition. iHowever,
© few s%udies havé anélysed spontaneous speech, and ndne-have
_reporte@\onﬂthe ﬂigh risk child's language as he interacts
N\ witﬁ his mother 1n his own homne. |
. Not only is linguisfic performance superior in the
hohie (Kfamer, James and Saxman,.1979), but nicél settings
may offer conservative esfimates of produggzi: capabllities
(Prutting and Cennolly, 1976). The home setting may have

~accounted for_some between study differences noted.2

lOther studies under clinic conditions have reported °
slgnificant between group differences for both sub-scales
at 2 (Siegel, Saigal, Rosenbaum et al., 1982) and 3 years
(Walther and Raemakers, 1982) for high risk (VLBW and SGA
respectlively) and comparison children. These significant
differences were for scores uncorrected for the degree of
prematurity. . _ . ' ///ﬂ ‘

2The varlation in high risk populadions makes
between study comparisons especially drfficult., '



A report of high rtsk and comparison children’s verbosity

at 2 years found highly_significant between group diffefences ¥
on thils dlmension under c¢linic conditions (Field, 1979)

In the present study, on the other hand, the groups did not

differ in the amount gﬁdkheir speech, when they 1nteracted

with their mothers at home

The high risk child's increased verbosity at home )
may have also contributed to the fact that differences on’/
the exprese{ye scale of the Reyneli did hot reach signifi-
cance. Many of the 1items on the scalel concern lingulistic g
ocutput and thEWChild's increased verbosity under home

conditions may have served to %23259 previously reported

group dilfferences on the expresSive scale.

The Need for Informa ion_on Comparison Children: N

However, in spite of possible improved perfor u?fe at home,

which was reflected in some, but not all,; ling i{tiojmeasures,

and given that comprehension2 may play a more significant
role than production in language acquisition (McNeill, 1970)

a picture emerges of chilldren with pge- and perinatal

5 . _ e . g’*““
Between group differences for the compy hension
scale were significant. ‘ '
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" Table XIII recgords that the-comparisogbgroup's MLU '
ded that'of E£§/§z§h risk group's by apprqx%fftely {50 jl}
ables at 24, 27 and 30 months. Not only 1§,¢éés L
iff%en e _small,bbut ths_mbq‘% MLU measures for tﬁ)a high
. “ ~

«

X
risk children fwhich ranged fram 1.59 to 2.73 words and 1.75

Ao 2.49 syllables 3etween 18 and 30 months) and the mean

upper Bound measures (which ranged from 2.88 to 6.90 words

1

the litephture b Brown (1 and others. -
satufe by | 973) ,

Since theﬁ?'gg risk scores were within normal range,

and ¥. 33 to 7.90 syllables) accord with those (éported in

us gffe;?s. ‘However, and here theslmportance

?}te co~é§21son group'information 1s evident, MLU
-\, . / -

4 k"—‘\ i\'

.+ lBrown (1973) delineated stages of linguistic
acquistion defined in terms @f MLU (morphemes). Children
in the present study would be placed in stages I (mean
chronological age 24 to 26 months; 'mean MLU 1.75) and stage
II ‘(mean chfghological age 28 to 30 months; mean MLU 2.25).
Upper bogund measures for these stages are 5 and 7 morphemes

< respectdvely.

Seitz and Stewart (1975) reported a MLU (words) of 1.37
for a 23 month old_ghild; Nelson, Garsjaddon and Bonvillian
(1973); Wilkinsggg:ﬁiebert and Rembold (1981) calculated
s\ MLUs ¥.90 (wefds) and 1.75 (morphemes) respectively for
24 _afonth old qhildren. Baldwin and Baldwin (1973) and
Wilkinson, Hiebert and Rembold (1981) reported MLUs of 2.97%
) (words) and 2¢5T™ (morphemes) at 30 months.

Differences in, these figures which are not accounted fof by
porulation differences may be due to the criteria used for _
~ the MLU calculation. . \

7
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syllables anq‘upper bound measures wé?sksignificantly lower .
for the high risk children. This information underlines the
fact that but for the,perinatal insult the language scores
for thié_gfoup may have been higher. The questibn 1s hot
only whether the high\risk children performed within known
norms.' They did. More“¥ignificantly, however, is the fact
that they may have pefformed better.

To completg\the bilcture, over the year of tngfﬁyygy
-both the. high risk anducomparison ch;ldreﬁ reduced tﬁeirwb
percentage number of prelinguistic utterances (which
constituted between 45 and 50% of &he corpora at 18 months,
and only 4 to 5% in the 30 month cérﬁora);l . Increased
thein rate of speech 2 to 3 times, and the mean number of
words spoken by 6 to.7 times. Their MLU increaséd by
approximately ..50 to 1.00 words %nd .70 to 1.20 syllables,
and their upper bound by between 4 to 6 words and 4.50 to 6.8
syllables. |

Thus far it may be Ebncluded that the high risk
child is acquiring linguistic features, and is genérally
performing within known norms. Howevér, there 1s indication

of delay, and for this reason it is not possible to exclude

the existence of sub-clinical lesions which may have a

lParalinguistic utterances remained fairly constant
over age, between approximately 2 and 6% of the corpora.
This flgure is close to the percentage reported for maternal
language in the study, 5 to 8% of the corpora. N

—y




. division and myelination are progressing at a rapild pace

changes in the compoesition of fiber tracts, the formation of

'aberrantlfiber tracts, alterations in cerebrospinal fluid

240

potenglg;ly deleterlous effect on the patterns of language

acqulsition. This wlll now be-addressed.

\//The Vulnerability of the Developlng Brain

The.brain,of thehigh risk infant may have been
traumatised as a resﬁlt of chronlec insult such ds malnutrition
iﬁ utero, hypoxia during critical intrauterine periods, and
as a result §f acute perinatal trauma. The immature infant

leaving the uterus in the third trimester, when brain cell

(Winick, 1969) is doing so at a time when the velocity of

.
. i

the second spurt of brain growth 1s at its greatest (Dobbing
- .

and Smart, 1974), and is thus.particularly vulnerable to

perinatal insults such as hypoxia. ) D o

!
Hemorrhage: Intrauterine and perinatal insults may

affect neurological changes in the brain, including the

L4

destruction of cells, the disruption of neuronal activity,

pressures: along with widespread changes that affect thé size

and cellular composition of the bréin (isaacson, 1968).
Intraventricular hemorrhage (IVH) (periventricular

lntracerebral) is one clinical manifestation of intrauterine

and perinatal asphyxia (Amiel-Tison, 1969; Myers, 1972;
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Towbin, 1970) ana 1s the most:comqgg,form of hemorrhage,l
especially in the premature infant and 1in those suffeﬁing
from RBS (Tsiantos, Victorin, Reller et al., 19714).2 W¥th
the 1mproved management of respiratory fallure, IVH has
become the commonest cause of death 1n infants of _low
birthwelght (Reynolds and Téé;hadeh 1974), and i;\;lso
exlsts as a sub- 1ethal gﬁﬁéct The use of computerised
tomographic scans has c&{fobor ed this view — 40% of
infants less than 35 weeks at birth (Ahmann, Lazzara, Dykes
et al., 1980) and 50% weighing less than 1500 grams (Papile,

Bursteln, Burstein et al., 1978) had subependymal or

lSee-Vo-lpe (1977) ‘for further detalls .of clinical
signs and pathogenesls and for details of other forms of
hemorrhage including subdural, subarachnoid and intra-
~ cerebellar. :

2The pathogenesils 1s not fully understood. However,

it 1s known that at certain times in fetal development,

when hypoxic/asphyxic stress occurs, parts of the brain may
hemorrhage. The site and extent of the lesion depends on -
the brain's maturity at the tlme of the 1lnsult, and the
severity of the asphyxiation. There can be total bllateral.
necrosis, necrosls of the cerebral cortex and of the basal
ganglia, Localised hemorrhage can extend into the cerebral
white matter, the striatum or the thalamus. The blood often
ruptures through the ependymal lining and fllls the
ventricular system (Volpe, 1977). Since the germinal layers
disappear towards term (Towbin, 1970) the mature infant is
less susceptible to, although not lmmune from

(Fitzhardinge, 1978), such lesions.

r

\/
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intraventricular hemorrhage. Although not all leslons . . ;
are necessarily clinically significant, "this 1s a Qramatic’
and unexpected testimonlal to the very high frequency of
periventricular‘hemorrhage" (Volpe, 1978, p. 693).

There is the need for massi;e bleeding before . :
neuroioéical handicaps are se syy (Fitzhardinge, 1975), - ‘ ’
énd there are opportunitizs for cateh up 1in cell groqth into
the second year (Dobbing and Smart, 1974).. However,
significant neuroiogical sequelae may be expected in this %
pqpuiation of infants (Deshond,,Wilsén, Alt et al., 13980).

Since asym tomatic leslons are also evident in survivors,

they may be implicated in less &vere sequelae such as , 4"
language delﬁy (Galter, 1982, for example, reported that

infants with eﬁidehce of IVH-wefe inferior to controls on

. : S
1anguage, imitation, comprehension and object relation items v

////‘F;?_EHE’ﬁjyley Scales). . ' .
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Language and the Damaged Brain i
When‘claésical speech areasl,afe éamaged,a‘speech

routinely shifts to the other hemisphere (Kinsbourne, 1975;
Milner, 1974). Speech functibns-are more viably represented
in the homologous areaskof the right hemisphere than in
other areas of-the 1égz’gémisphere, since Speech compet
more successfully for right hemisphere neural circuits than
do other functions (e.g., visﬁo-spatial)3 which may already
be located in thé right hemisphere.

‘ If it is the case that the yo £ infént's braln is

) % -
equlpotential for language, that 1s, elther hemisphere can

L

lIn general, the dominant Brocg%s area, the
supplementary motor and temporoparietal regions are
implicated in speech production. The semantic, syntactic
and lexicon features of language can be- said to be subsumed
by Wernicke's area, the supramarginal gyrus and part of the
angular gyrus (Geshwind, Galaburda and Lem ¥y, 1979;
Whitaker, 1971), while' abstract- thought arld language 1s
assoclated with frontal and postcentral regions. y

Comprehension may be more diffusely or bilateral\y
representedothan 1s the production of speech (Kum ra, 19Y5).

°The most profound linguistic disturyfnces occur
1f the lesion 1s in the posteridr speech area — the posterior
temporal, inferior parietal and anterior occlpital region.
The more anterior the lesion, the more auditory-fﬁgfgres
are affected — the more posterior the lesion, the lmore visual
the defieclt. S \
Ny .

3This may pdséibly_expla n why high risk children

appear to be particularly vulnerable to problems of a &\;iiizj

perceptualzmetor nature (Siegel, 1982 (b)) .

LY
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aséume the language function in the instance of injury,
how does one account for language disabilities in childhood?
Evidence from asphyxiated monkey sﬁudies (M&ers,r
11972) indicates that tﬂgse areas affected are the central
structuresiqf ?he'brain, and under these circumstances
bllateral, rathef than unllateral lesions may occﬁr, thus
interfering with the transfgr of language function.
Thus, while'total-insult to the left hemisphere
. permits language function to be transferred to the right
‘hemisphere, a partial bilateral lesion'may possibly result
in worse _distortion of_fuhdgzgn.than would occur with a
complegg‘hemi—cortical,1esion (querts, 1966). It may be
preferaﬁle to have ho struéture than strﬁctures which lead
to disorganisation. 'This'éxpianation musﬁ remaln hypo-

.thetlecal, .however, SinQENQES neuropathology of children. with

mild and moderate language yﬁﬁuﬂction is unknown.

Correction for Prematurity

_ The other central argument to be addressed concerns
the degree of prematurity. The pfeméture infant-of 18
mqnths may have the cortical maturity of a 15 to 16 month
‘-;IH'child. The gimetable for the emergence of neuro-
| cortlcal milestonéé is largely governed by maturational

factors (Saint-Anne Dargassies, 1966) and early linguistic -’

milestones are also heavlly dependent on cortical and

o

/-
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biological maturation (Lenneberg, 1966; Krashen, 1975).
Thus, the language delay associlated with the high risk child
may be a function either of Sub-clinical lesion or simply
of the immature state of the cortical system {or Dboth).

In the present spudy; between group differences
were reduced yhen corrected for the degree of prematurity: _
Prior studieé'(see Caputo and Mandell, 1970; Crawford, 1985;
Goldsteln, Caputo and Taub, 1976; Hunt and Rhodes, 1977;
Siegel, 1979; 1982 (c); Siegel, Saigal, Rosenbaum:et al.,
1982 for example) also reporfed comparable scores for
preterm and full term groupé after cofrection, although
correcti n for age has not been préviously;applied to
corpora of -spontaneous language samples:=

s

Some issues need to be clarified. First, re- '
" gardless of the correection for prematurlty 1t is the
gestatlonal age, rather than the.corrected age, which may

be the more critical parameter when disc;ssing and predicting
latef outcome for preterm infants (Siegel, 1979; 1983).

In othér words, while the applicétion of the correction may
suggest that the degrée of prematurlty accounts for between
groué differences, it.may mask the real nature of the
infant's Aevelopmental potential. According.to Caputo,
Goldstein and Taub (1981) the developmehtal-delay représents
a 'verldical, continuing debility' and not simply develop-

mental lag. Correcting for age to eliminate the 'artifact!
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(Hunt and Rhodes, 1977) of lower scores due to.premaﬂ:ur‘its;h3
may lead to the situation where prematurity does not relate
to 1 year DQ scores, bubwdoes to 8 year WISC-R scores \\\Q)"

81).

(Caputo, Goldsteln and Taub,
As 1t 1s used now, the gestational age correction
is often employed to equate the neurological,
cognitive or other functioning of a baby that may »
or may not ever function comparably to a full-term
infant with respect to the measure involved,
Caputo, Goldstein and Taub,. 1981, p. 381.

l Sedondly,‘itipanﬁbt au?omatically be assumed that
ge§tational age alope 1s the only factor involved-in
developmenpal delai: Although'it would be gratifying to
be able to "separate normal developmentai delay asséciatédh
with prematurity from delay caused by éentral nervous systém
damége" (Hunt and Rhodes, 1977, p. 204), the corrections
forfprematurity, although reducing significang/between group
differencés in the present” study, does not, in fact, clarify
whether the poorer performance is due to age per se, or due
to some other neuropathélogicai distinction between_thg
groups. . f ‘ C-

During this stage of rapid language acquisition,
it is possibleJEo argue tgét both underdeveloped cortical
structures and cortical structures with sub—clinical lesions
may similarly affect linguistic performance. But the lattep

would have the more deleterious long-term effects, since a.

discrepancy of 2 or 3 months between the groups (approxi-

TN h ' )
O N
s N

Lo L el gy
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mately the degree of prematurity) would become insignificant .
over time. (T eée problems are confounded by the attenu- -
atlon or exacerbation of biologically determined déficits

by environmental factors, some of which are addressed

2

below).l

What is Known of the High Risk Child's Later

F

Language Development?: A closer perusal of tables XII and

XIIT indicates that the comparison children's MLU increased
.. by a larger 1increment over the year of the study,2 as did

3 when compared with the high risk

their upper bound scores,
.child. -Bhargava, Datta and Kumari (1982) reported a .

simllarly widenling gap between the high risk and matched

- group on'language components of the Gesell Scales, when

measured yearly between 1 and 5 years.
\«’Q‘ However, clear-cut statements regarding the prognosis
for the 'high risk chlld are precluded_due to the contra-

dictory evidence reported. Thus, for example, whilé Kelsey

Lsee pages 253 ff. ) ’

-—

2The high risk chlildren's MLU increased by .54 word
and 0.74 syllables over the year, whille the comparison groug's
increments were calculated, at "1.06 words and 1.17 syIIﬁBIEs.

s

‘ 3A differential of 0.73 syllables at 18 months had
~become one of 3.01 by 30 months (table XVII).

L
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and Barrie-Blackley (1976) found no betﬁeen group:L ‘ :

differences for measures based on language samples  at age 3,

— e e Y e

L ]
Field (1979) did. Studies by Phillips (1968 on the ITPA)

and Ehrlich, Shapiro, Kimball et al. (1973 on the PPVT, ITPA

and Weschler amongst other tests) attgét to the pocrer
performance df high risk chlldren on standardised language
tests at school age, while Siegel (1982 (b) on the verbal
éomponents of the‘McCafthy Scales) and Siegél (1983.on the |
PPVT) reported combarable high risk and mafched group ' l
performance. Ungerer and Sigman (1983) similarly found‘:> A
that high risk populatiéns performed as did comparison
popﬁlations*on the Reynél SCaleS”at'gze 3, reversing a ' |
poofer_oerformance at 22 monkxat)on a different. language
scale. o o N . f o
Certainly between study differences (due to the
nature of the risk factors, vériations in significant
demographic variables; and the language measures used) may
count for some of these éontradictions, but the lack of
conslstent outcome findings does not facilitate discussion.

as to whether there 1s\evidencé of developmental dela&,

L

-

which may be compensated for by envirconmental or /)

1Between group refers in all casés to the index
high risk group (however defined) and-a matched comparison
group (however defined). Further details may be found on -
pages 53 ff, : '
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¢
maturational substitutive mechanlkems, or whether there is

evidence of 'veridi¢al déveloﬁmgntél deﬁicit'.l

~

The Mother's Languag

In general, 1t was the mothers of the comparison
children who had the higher language scores,2 pakralleling
the pattern of results for thelr own children when compared
with thé‘pigh risk group. Héwever, none of these measures
was significant, precluding definitive conclusions on
group differénces. There were no significant between group
ratlo measures, suggesting that high risk and comparison b
mothers‘similarly ad] fed thelr language in theﬁpresence
of their children.

 Thus, the high risk nature of the children did not
affect thelr mothers' language, when this was measured in
terms of rate oT~speech and MLU parameters. Certain other

characterlstics of the child, including age and linguistic “f

competence (see pages 101 ff,) have been postulated to

}Thig issue 1s further confused by the fact that ~/
lesions suff2red 'at birth may lead to changes in the )
neurclogical substrates of language, but ostensibly normal T e

of language development (Lenneberg, 1967).

tterances per minute which fell below that of the high risk
others for the 30 moAth session. It 1s Interesting to note
that a .replicated pattern -was noted for the comparison children.

. 2The only exi;ption was the total number

The 30 month data was based on a book reading session. Other
peculiar patterns were noted in this context and will be
addressed more fully~qﬁjpages 260 ff,
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affect maternal language. However, results from the

L

/nresent study suggest tha§ materﬁal language was not '
responsive to more sophisticated language skills, since
maternal MLU, for example, dld not vary over the 1 year
perlod of the study, even thoughﬁthe children' “U did.
Wilkinson, Hiebert and Rembold (1981) similarngprortég .
the mothers' speech to 2 a&g*z l/%_year old children was
similar. In the present study,. the mbther's~lanéuage was
nelther responsive to the changing age of the child nor to
the child's developing lingulstic skills (both of which -
were covarying over time).)It must be ‘eoncluded that the
narrowing of the ratio scoref over.age (;able LXXII ff)
reflected changes in the child's, and not the motﬁer’s,
language, since 1t was for the Child's}language that there
were significant age related effecté.

I These results support the contentioniof Ne;po;t,
Gleitman and Gleitman (1977) that ’ maternal language does
not change in 'fine-tuned’ corfeépondeqce.ﬁith the child's
language competence during this cfitical period of syntax
development. Thérfeatures_of Motﬁerese "arise for the

o

purpose of here-and-riow communication with a limited and

inattentiye listener-. . ." (p. 125?5 ahd appear not to be

—
&

20

P lThe maternal raté of speeghfyeasures did show a
highly significant age related effect; which post ANOVA
analyses determined to'be due to the 30 month scores .
differing from all other scores. This again 1s related to
the context for the language, i1.e., book rneading, and will
be addressed below. i ? '

-]
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directly responsive to the physlcal .or behavioural
characteristics — includiné language competence — of the
healthy high risk child. Even their less developed
comprehenslion abllitlieg, easured by the Reynell Scales)
abpear not to have Qeen signifiéant enough to affect
maternal language. The child's level of comprehénsion has
been noted to be a potent factor in materggh speech ad-
Jﬁifmenﬁs (Bohannon and Marguis,; 1977; Van Kleeck énd
Carpenter, 1980).

| Finally, althoé%h the concerns and motivations of
high,risk mothers naturally differentiate them from
comparison mothers-TGoldberg, 1977, theré‘Gas no evide;;e
to suggest that these possibile differehcés affected-the
manner in which they interacted with thgif children\under
observation'bonditigﬁg. It is possible, however, thatl
other interactionél_measures,'and alternative linguistic

parameters may have highlightéd between group differences.
. b

e

Sex and Language Acdpisition?

> - S
There were nelther any distinetive patterns, nor

significant sex differences for any of the linguistic g

measures, including the Reynell Devélopmenté;‘Language

1

Scales.”  This finding is in contradistinctign.to étj?ies

A . | .- 1 \
. lFemales h@g/éfggzkicantly higher mean s¢ore§) | '

betweenn 3.and 5 'years on the Reynell Scales (Randall,
Reynell and Curwen, 1974; Silva, 1980).. °

T
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of languaée acquisition in the toddler period, on measures
comparable to those in the present study. The smaller

number of children may account for this discrepancy, although

.
LIS

female lingulstlc superilority has not been universally
upheld (see Intr;duction, pageslou.ff.).

It has also been noted that clinié\populations are
more llkely to be male rather than female (MacKeith and
Rutter, 1972). Although not reported here, the number of
males performing at a level of lessuthan 1 SD below the
mean on the Reyﬁell Scales was ngt significantly greater
than the number of females (p > .05; Fisher's Exact Test).

Evidence for.differential maternal language as é
function of the child's sex 1s not unéquivocable (see
pages 197 f£f,) The present study limited analysis of .
Hmaternal language to structural father than communicative
features (e.é., frequency of imperati%es,fimitationsf'gtc.)
and on these megsures the mothers of male and female
c¢hlldren were similar, #;;h no differences 1in their speech
adJustments (hased on the ratio scqgres).

o émith and Daglish (1977) have-goncluded that pére‘tal
behaviour EPwagds children at this aZZiis less a functi of
the chlld's sex and more a function of the 1ndividua_‘
characterigtics of the éhild. Robinsdn (1980) argues for .
the pervasigzhess of individual differences in 1anguagé

’ .
acquisition. Beckwith, Cohen, Kopp et al. (1976) in a study

———
L4

.
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of preterm infants concluded that 1t was the more active
infant who elicilted greater éaretaker interaction. This
characteristic was not addressed 1ﬁ\thié study; however,
theré 1s evidence to suggest that maternal language does
vary és a function of another characteristic, namely socilal

class.

Soclal Class and Language Acquisition

No significant social class dilfferences emerged for
the children's language in this study, although there is
support for differentlal rates of acquisition in the
literature (pages 109 ff,) While these findings may in part

be related to the uneven distribution of sample numbers, a

further explanation centers on'the relative potency of

biological and environmental factors in language development,
wifh the former bging more cr;tical in the early-stages
(Krashen,‘1975; Lenneberg, 1967).

Although there is‘the need for the ambilent

environment to provide a minimum amoun} of stimulation,

extremes of input behavior have an effect on
the r;%g of dcquisition or the quality of linguistic
behavior qﬁ?ing/this period" (Menyuk, 1979, p. 97).

The qual&ty and probably also the quantity of

linguistilc stimulatlon that are required if

.+ + . development is not to be hindered do in

fact vary with! age . . . The reduced linguistic

stimulation -of a low SES enviropment seems not
N Y :




2

despite diffe;hnees in the child's linguistic environment,

'visit, and'probably relate to the context of the language

254 ‘

to affect the very first stages of language

development, say up to 1 1/2 years of age

. . From the age of 2 - 3 the importance .

of lingulstic stimulatlon increases and the

culturally and linguistically impoverished

condition of low SES families increasingly

hinder a chlld's language development: ' n

Parisi, 1971, p. 189 ' L\

The language of a 30 month old child, while

evineing basiec gyntactic structure 1s not in its final form,
and features which may show the peculiarities of soclal
class have yet to emerge. Cazdén (1968) has proposed that
the acqulsition of grammar and ‘the acquisition of vocabu-
lary require different kinds of environmentql assistance.

The "basic grammatical structures seem to be learned - RS

while how the child uses language to express ideas, may be

more vulnerable to environmental variation”, (p. U436).

It could be argued that the highe? and lower socila
class children in the present study were hearing similar
language from their mothers. In fa there was evidengg‘of -~ |
some maternal differences. ‘haternal raté of speech'measures | E

showed significant social class differences at the 30 month

(L.e., book reading) and will be discussed on pages 260 ff,

The maternal MLU measures, however, Indlicated more con-
' 4

. : ) . N L
sistent socla)l class differences with the lower social clasgh\\\—-i\\‘t/,
mothers speg;;:Z in significantly shorter utterarnces. These 7

v
{
-
»
-
(A
- OPUINEURI.
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reduced ﬁfﬁ&ﬁeasures may be indicative of 1an§uage patterns
which will begin to exert an effect as the lower socilal
class child deuelops further linguilstic competence.

Outcome studles for high risk populations also
suggest th;; the 1lmportance of soclal class is confined by
the age of the'child. Beckwith, Cohen, Kopp et al.‘(1976)

concluded that davelopment at 1 year (including vocal

'output) was predlicted more accurétely from perinatg&/ﬁeasures

than from social cldss and maternal features. Esaves,
Nuttall, Klonoff et al. (1970) demonstrated a diredt
correlation between birthweight and development in low s
birthwelght infants at 18 months, and found that SES did
not exert an influence until the children were 2 1/2 yéars.
Hunt ( and Siegel (1983) similarly found that the
envirui:ziiza determingnts of IQ and 1anguééé scores were
more obvious at the older ages. |

Thus the finding of no soclal class di ferences on

language measureslﬂh.the present study betw{en 18 and 30

vmﬁ/;hs is supported by arguments on two sides. First, th

-emergence of language 1s largely governed by maturational

(neurocortical) factors, and secondly, by the fact that

birthweight/gestational ge and perinatal status may be the

<

more slgnificant determinant of outcome in the early stages

\ '
of ontogenesls. This 1s not to deny the import of* SES which,

(

-
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’and more accurate representation of the child's language

256

in conjunction with other perinatal and reproductive

‘varlables has been consistently predictive of cognitive he

and linguistiec outcome in high risk children (%iegel,

1982 (a); 1982 (b); 1983; Siegel, Saigal, Rosenbaum et al.,
1982) but rather to suggest that the role of SES is to -

compensate for, or exacerbate, the delayed acquisition of

language which 1s initially under maturational control.

Language Analysis

- In this final section; some findings pertinent to

the methodology assoclated with language analysis will be

-

Correlations amongst the Language Measures

-

The present study found significant positive
‘—"'--\

correlations betwedn measures derived from spontaneous

language corpora (such as the MLU, upper bdgzgﬂand type token

ratlo measures), and the_scores on the expressive_component
- Ay . I L]

-
I

ef th Reynell Developmental Language Scales, which have not
&
been/z

reviously reported in the literature,

While language samples undoubtedly provide a richer

competence, 1t‘is not always possible to obtain these with
accuracy in eclinical or research settings, and their analysis

1s complex and time consd%ing These correlations suggest

s %
3
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that the Reynell Developmental Language Scales can

&

adequately tap measures which would be derived from the
language corpora.
On the gother hand, the positive correlations noted

between the MLU and the Reynell and morphemic measures

L}

further consolidates the status of the MLU as ah index of
lingulstie performance,

For the purposes of relating language growth to  °
chronological age, 1t appears that quantification
of structural analysis of language provides no
more sensitlve measure than guantification of
verbal output. Sharf, 1972, p. 732\

N

. |
Morphemic Forms . huigj’

‘It appears that the significant ‘between group
differences for MLU and upper bound measures at 30 months
cannot be accounted for by differénceg in morphemic usagetl
This contradicts. the dhly other known study of morphemic
usage in a popu;atioﬂ of high risk infants which indicated
"quantifiable reduction in the abllity to us morphological \
rules" (Wiig, SCmel and Crouge4.1973, p. u61) based on

results from the Berko tasks.

b

o~

-

11t 1s noteworthy that the two morphemes which
were significant at the p < .10 level ware those morphemes .
. (articles and summed morphemes) with the greatest number
of obllgatory contexts. This suggests that larger sampling
might indicate group differences. The language corpora at
3¢/months may not have sufficient variance to extract '‘group
gifferences. .
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. .
It may be argued, however, that these differences

-

stem in part from the source of the results. Children whose

spontaneous speech rarely‘includes errors appear not to

i

understand morphemic rules when they are presented 1n
experimental tasks OdeVilliers and deVilliers, 1973).

Blank (l975)<hqs argued that experimental gonditions dmpese
on the child extra demands dver and above those of interesf}
Thus, while the young child may have mastered a linguistic
structure, he may not have understood the egd-task
requirements, and thus answer inappropriately for that
reason alone. Based on this analysis, diEferences for the
high risk infant reflect more general cognitive rather than _
1inguistic ones - specific to mdgﬁgemic usage. ‘

In other respects, the results confirm those -

-'previously reported. Only five morphemes (present- progreﬁgyve;

definite and 1ndefinite articles; contractible and un-

-

contractible copula;icontractible and uncontractible

auxllliapry; and plural) occurred with sufficient frequency
{ 1

to permit* analysis. Stekol and Leonard (1979) with.a group

of normal (mean age 42 months) and language delayed.(mean
months) children were also restricted to analysls of the

first four of the above five, for the same refson.

lGenerally, the. comparlson children were more likely
to supply morphemes in obligatory contexts-but these
differences did not reach significance.

“ .

/\.o ~ \
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The sequence for the emergence{of these forms
(based on the percentage,supplied.in oblligatory contexts,
sée table XL) being'pluraE; present prdéressive,fcopula,
\ ‘

"

auxilliary and article, 1 dconsistent with other studies,
(Broﬁh, 1973; deVilliers end deVilliers, 1973; James and
. Khén, 1582)‘and the ordering for the high risk and compari-
‘sonﬁgroups weqe”sdmiiar, : : : T -,
- One enigmatic feature remains, however. It wddid)
be expected thgp an.increase in MLU sﬁould be accdmpa?ied
by an ingrease in morphemic usage, and in the present study
a significent positive correlation (p < .01) was.found_
between the child's MLU and the frequency with which he
supplied morphemes -in obligatory contexps. ,queﬁer, ths-
betweenwgroup differences in MLU at 30 months Qas not
'paralleied by differencee in the use of morphemes'at this
age suggesting that %hat difference was teo small to be

reflected in more sophlsticated morphemic use.

A K

In cgnclusion, the high risk childrefl in ‘the present
study do not show evidence of difficulties,sgecifie to
\\mQEEEeTi//usage -as has been suggested in the case of
language delayed children (Johnston and Schery, 1976
Stekol and Leonard, 1975). It has been argued that language
1mpa1red children do not see morphemes as belng significant

for ¢ommunication. Any suggestlions that larger sampling s
. ]

2
- ‘ Q b

-
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would indicate some gnificant between group differences in

. the’ present gtudy woul be taken to be related o the high

risk group's MLU scores, rather than to difficulties specific

to morphemlc usage.

The Context for the Language
- el

Some consistently noteworthy results were fouﬁd
for the 30 month visit, when a book was substituted for the
previously used set of toys in the seml-structured

observation situation. ¢ .

In the case of the child, it is not clear that

'éignificant age- related effects seen at 30 months relate

primarily to the context, since'thefe is evidence of
developmentél progress throughout the year. The most
qfemetic increments eti30 months &re seen in the child's
verbéeity (rate of speech, words and syllables per minute),
and these most probably do feflect changed interactional
patterns with the mothers due totkgf book readins sessions.
| A mére cogent case.for contextual influences on
language pbﬁes from the mother's language, ﬁhere”the'highly

significant (p < .001) age related effects for the rate of

"speech measures were contributed solely bg the 30 month

- .
;i -

visit. ;

Maternal, soclal class differences For the rate of

T J .
‘speech (words and syllables per minute) mewsures were

260 |
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evident at the 30 month visit but not for any of the prior.
visits. Social class 1/2 motherslused more words and
syllables per minute when interacting with their:children
14 a book c‘gntékt..

Finally, while the language of the mothers 'of
delayed (scoring less than 1 SD below the’mean on the
Reynel Devélopmental Language Scales) and non-delayed
chfldren did not differ at 18 and 24 monthé, consistent and
significant d*fferences emerged for all measures at the
30 ﬁ;nth 1e§e1 (p < .OSE/Mann Whitney U).l The mothers
of Fhe deléyed children spoke 1ess,\used fewer words -and
syllabl&s and ‘had shorter utterance lengths 1n the book

reading context

These results tentatively2 suggest that maternal

language 1is altered in a book réading context, and that

e iR

There were no significant differences for the ,
‘number of delayed children in the high risk and comparison ( '
groups {p > .05; Fisher's Exact Test). _ \

. . ‘ )
2Sample numbers are small and caution in _
interpretation 1s warranted. _ . b

-

Other investigators have ndt foufid differences between

the mothers of normal and language disordered chlldren for
* syntactic measures (Cunningham, Reuler, Blackwell et al
1981; Lasky and Klopp, 1982).

.

b ¥4




i

262

°

the mothers.of loﬁer soclal class and lingulstically
delayed children interact less with their offsp;ing'in
this situatiqp. .

The topic, the taskiand the activity, along with
listener variables, ‘are features which' interact with the
language sampled (Cazden, 1970; Frasef and Roberts, 1975).
Language 1n the book reading situatien has been shown to:
be the most complex, when compafed wilth caretakling and fun
activities (Snaw, Arlman-Rupg, Hassing et al., 1976). The
finding of e%evated maternal language measures at 30 m;nths'

v

supports these studles.

However, unlike a previous study which. found no

SES differences 1n a book context (Dunn, Wooding and

Heimgpn, 1977) the present study did, more speciflecally for

meas§;:s related to”the amount of speech. The_discfepancy

betwéen these studies may relate ‘to the measures chosen; -

Dunn, WOodLng and Hermann (1977) concentrated on communi—
cative features, rather thanfon measures of verbal output.
Book readinglmay be one of those "maternal
organizational opportun;tiesTfor the use and development of
1anguegeﬁ which predicteq yerbel abllity in pre-teen\\gg}
(Jones, 1972). Siegel (1982 (a)) reported that the HOME

Inventory.sub-seetion essessing th ‘opportunitfes for

variety 1n dally stimulation' which included Tequency of M

.

> )‘*/
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story telling,ﬁ%as slgnificantly correlated with laﬁ%uage
comprehension (Reynell Scale) at 3 yeers. This category

of the Csldwell Inventory also differentiated language
delayed from normal preschool children (Wulbert, Inglis,
Krlegsmann et al., 1975) Altho h only suggestiqexfthese-
studies, along with the p nt /results, argue for a aeduceo
maternal involvement with ree ing material in the cesé of
lower SES and language delejed‘children which may reflect

or be reflected in their child's linguistic'comoetence.

Summation . -~

. L -
There is no doubt that language disorders are of

- great significance for the whole developmental progress of

the child: Some of the chlldren who were born with low
birthweight who werg small-for-gestational age, or who were
subjected to-perinatal trauma such as respiratory distress
and asphyxla - out who have survived ﬁithout obvious major
sequelae — must be counted amoog the 6.8% of 3‘year old
children exhibiting various degrees of expressive disorders

(Stevepson and Richman, 1976).

The following are Ehe\main conclusions of the

¥

" present study. | ’f/)

d@) In their-acquisition of early language skills r~
there 1s evidence to suggest that high risk
children were detayed in both receptive and
expressive skills




b)

c)

e)

£)

£)

.in many cases,

long-term prognosis for. these infants, and

' The study¥ confirms previous work which has
.stressed the importance of context for. language

It 1s the structural aspects, rather thah the
amount of their speech, which differentiated -
them from the comparison children.

In real terms, the differences between the
high risk and comparison groups were small. .
The high risk children were performing within
known norms of development. The importance

of Information on comparison children was
stressed, however, slince these 'small ,
differences' were statistically significant

' When a correction was made for the degree of

premdturity, betwaern, gr@up differences were
reduced. There 1s uncertainty as to the

whether they were distinguished from the .

comparison children by factors other than o 4
thedlr prematurity and high risk 'status, for L
example, sub—clinical cortical lesions. - ]

The language of the high risk and comparison
‘mothers was similar, as indicated by rate of

\. speech and MLU parameters It was concluded' - 4

that the high risk status of the children did

tnot affect maternal language. Maternal

language may differ on dimensions not meaSured

in the present study. : o %;’“
Social class was not predictive of the child's

" language. This, 1t was argued, was due to . Ve,
the potency of biological and maturational - _?'
factors in early language acquisitioaf“ There . ;/
was evidence, however, of social class. - A

differences for maternal language.

The child's sex was not pfedictive of outcome.

interaction. Mothers spoke.
context. The mothers of lowér soclal class

and those of linguistic delayed children

had lower language meagures than did the

mothers from the hi ial class and those .
of. non-delayed childrgn. . N

‘

in the book




1) This study offered previously unpublished
comparlisons of language measures derived
from spontanecus samples and those derived
from theé Reynell Developmental. Language
Scales. The r study also permltted the '
correction for the degree of prematurity
to be applied to the child's spontaneous-
language.

%) This study has demonstrated the value of
observing the child's acquisifion of
language 1n a home setting as he interacts
wlth the person most responsible for providing
an optimal lingulstic environment — the
mother. ' -

In Conclusion . . -

b}

This thesls investigated a sub-lethal component

of the cpntinuum‘of‘reproductive casﬁalty (Lilienfeld and

Pasamanick, 1955), namely, eaniz\;i;fuag ~dacquisition. It -

may be concluded that 'healthy' h gl risk chilldren acquire
language in a manner simllar to comparison children, and
function within known norms of dévelopment. .While these

chilgien,are not severely delayed, there is indication of*
_--;—'._/" .

evelopmental lag. Whether this 'lag' is in effect a more
seriocus deficit caqnot be answered b& this study. It may
be possible to conclude that higp‘risk chlldren attain

mastery later. A quote taken from Robinson (1980) 1s

germane . (Although speaking of the effects of social class,

the effects of high risk status also apply.)

di’
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K//;ll the time chlildren are $till deveioping their

ar, there wlll be.some
differerices;
there are many othgrs which would gpt +-+. . By
testing at the lealding edge . 1fferences
can be found: tesktlng for the already wholly
mastered would yield no differences. (p. 33/34).

This thesis did test at the "leading edge".

Undoubtedly, if thesg same children were tested at age

4 or 5 for these sgme features of eafly language acqﬁisition,
between group Q} ferénces would not show up. However,; it
may be the case that 'healthy' high risk children may always
have difficulty with emergent skills, Just éhat in {ater

life these skills may not be linguistic in nature.

J

-—
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APPENDIX I

“The Reynell Developmental e Scales -~
N

The . following is an outline of the test items.
Further infgrmati n on test procedures and scoring may

be fouand in e manual accompanying the Scales.

Expressive Language Scale

Section ' - Language Structure

The following items are scored from the child's
spontaneous speech. .
Vocalisation other than crying
Single syllable sound
Two different sounds
Four different sounds —
Double syllable babble
One definite word : :
Expressive jargon - £~
2 - 3 words
4L - 5 words’

6 - 7 words

9 - 12 words ~

Word combinations

20 or more words

Sentences of four or more syllables

Words other than nouns or verhs

Correct use of
(a) pronouns

(b) prepositions
(¢) gquestions other than by intonation

17 Correct order of words in sentences. No words omitted
18 TUse 9f7zomplex sentences :

O**OO’J\IO\\H-F'\NI\)'-‘

T
i
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»

Section 2\2 Vocabulary

) To name the following objects:-
Ball, spoon, cup, sock, brush, doll (baby), car

- To 1dentify the following pictures by name:-
Chair, house, flower, letters (mail), window, drinking,
writing /4r
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Section 3 - Language Content

To deflne the following words unaccogpanied by
objects or pictures:-

Apgée, booky dress, shop (store), sleeping, washing
co

et

4

Ten determine how the child can use language
creatively by describing five pictures concerhed with:-
Laying the table; Hanging the washing; Shopping;

Digging potatoes; A garden shed,

Verbal Comprehension Scale

Sectlo 1 -~ Verbal 'Pre-Concepts'

The child must indicate:-
1 Selective recognltlon of word or phrase, e.g., "where's
Daddy?" -
2 Adztive response to famlllar word or phrase, e. g -
€.8., "wave bye-bye"
3 Looks at one familiar EPJeCt or person in response
t0o naming »

Sectien 2 - Cowprehension of simple naﬁes

The child must select one of the following objects:-
Ball, brick (block), brush, cup,-doll (baby), car, sock
spoon '

Sedtion % - Further diiferentiation of concepts

The child must indicate comprehension by sekection:-
Horse (gee-gee); dog (doggie), baby, cat(pussy), lady
(mummy, wother), man (daddy? &athers, boy, girl

Section 4 ~ The relationship between two concepts

1 Put the doll on the chair

2 Put the spoon in the cup

3 Put the brick (block) on the plate
.4 Put the car in the box

l

sSection 5 - Attributes . — .

The child must relate an attribute to a perceived
obaect by selécting one from an array of many:-
Which one do we
Sleep in
Go for a ride in
Write with
Cut with
Cook with
~Swep the floor with

VN E NN~
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Section €

Represents an advance of the same process. The child
must select one from an array of objects, which includes
a milkmaid with a bucket, a sitting rabblt .a feeding horse,
a boat and a farmer with a gun.

Which one

Barks

Catches mice

Cooks dinner

Has the longest ears

Is eating : A
Is sitting down

Is carrying a bucket (pail)
Has a gun

Sails on the water

W o=JOWJAF W -

Section 7 - Concepts of size, colour, position and negation

t Find the yellow pencil (crayon)

2 Show me the blggest balloon

3 Turn the little table upside down .
4 Put the penny (money) underneath the cup

5 Show me which button is not done up

Section 8

Requires the child to assimilate a large number

- of different concepvts and parts of speech together in one

sentence. An aray of farm animals, a farmer and a fence are

set out. .
Which- horse has a collar on"q . .

Put the brown hen beside the black hen

Show me how the man walks into the field

Show me the horsg which is eating the grass

Put one of the gs behind the man

Make one of the/horses walk through the gateway

Put the little black pig beside its black mother

Pick up the smallest white plg and show me his eyes

Put the famer and one of the pigs in the field

Put a1l the pigs in the box and give me a brown horse

Section 9

The child wust conceptualise a situation and carry
out the sequel with the toys

This little boy has spilt his dinner, What must he do?
This little girl is nearly late for school. What must
she do?

The little girl hits her brother. What does he do?

The baby has fallen and hurt his knee. What does

his mother do?

The car is nearly running into the llttle boy. What

must he do?

~al}
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APPENDIX II

Frequently Occurring

Para-=Linguistic Utterances

TRANSCRIBED FORM

MEANING OR_SEMANTIC FUNCTION

Ahh!

Animal Noises
Bow=\Yow
Neigh
Quack

BEh?

Huﬁ?
Hum?

Hey!
Hum

Ohl
Oh!

"~ Oh=0Oh

s

Endearment

Note that Bow=Vfow and Meow
etc. were retained as words
if they stood for and were
used in the place of "LCog"
and "Cat", or in a case
such as:-

C: A duck says quack :
- {LC:27:6) {7

What?

Call To Attention &
Agreement

Call To Attention

"] See" (Understand)

Exclamation Of Surprize

"Oh Dear"

Expression Of Difficulty

Car Noises '

Zoom

Uhum Affirmative Agreement
Uhuh Negative Disagreement
Woops. Exclamation

Yuck . Disdain
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APPENDIX III \

Analysis Of A Language Corpus (//

:The following is taken from the language cgrpus of
a high risk Chlld at 30 months of age. It represeﬁts less
than 10% of that corpus.

Explanation of terms

S - Spéaker

C - Child ok, :
M ~ Mother - ’
Syll. - Syllables; the number of syllables
' in the utterance
- Word - The number of words in the utterance

Morphemes The corpus was analysed for the
following five morphemes:- ¥

Copula (Cp); Articles (A); Plural (Pl);
Auxilliaries (Ax); Present Progressive Form
(Prog).

’ i
‘A line thr§§2h any of these terms indicates
that the movpheme was required in the

utterance, but not supplied. .

*

Words in parenthesis were not scored, for
reasons outlined in the Method, Informatypn
on the scoring of these utterances will akso
be found in the Method.

-
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Analysis Of A Langunage Corpus

313

Utterance ' Syll, Word Morphemes

(P

Q

= Q

Q=X G =R Qa2

SR R

" What they doing?

Which books are those? L

Well we'll have to see, (oh) v
boy, let's see, why don't you
sit with mummy 16

Where'!s the toys? . 3

Well, she didn't bring any toys
today 10

What are those? 3

Tomatoes ’ ' 3

No, they are not a tomato they're
a strawberry _ 12

No, I talk _ \ 3
(Oh, oh,) what they eating? L

(Oh, they're eating) what's
that boy eating? What's that -
boy eating? 10

Unclear
What are the cows doing?

You tell me _
No, I want tell you

(What's) what's this doggie
doing?

I think he's sleeping
What for?
fcos he's tired

MM U W oy

(How coume), how come he turn
his bowl over?

What's the lady doing?
She's writing
What's the lady for?

What's the lady for? Well, she
comes to see how you're doing. 1
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Cp; P1,

Cp:;A;PL,
Pl.

Ax; Prbg.
Ax; Prog.

Ak ; Prog.

Ax;Prog.

Ax;A;Proé.

CpsA.
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PPENDIX IV

ecial Forms

Number Words Number Syllables
Transcribed Form Per Utterance Per Utterance

Contracted Forms
What's; It's

T'm; I'11 ;l\ 2 1

Let's; Won't
Can't; Don't 1 1

Childhood Idioms

Moo-Moo; Ta-Ta; - a
Night-Night;
Choo-Choo;

No-No; _ .
Bow-wow ‘ ’ 2 -

Hypherdated Words

"Face-cloﬁh
Hot-Dog :
Ice=cream ) R 2

Elided Forms ' .

Kinda; Gimme;
Gotta; Wanna ) 1 2

L
Special Cases

Oh boy
Oh dear _ ? 2\

<





