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| NTRCDUCTI ON

The territory of |anguage seens virtually inexhaustibl e;
| anguage is sinply too vast and nultifaceted a donain to be
conpletely represented in any single test. Every test is a
map of sorts, a map which is clearly not the conplete terri -
tory of |anguage (Darley, 1979). Over the years, the enphasis
I n studi es on | anguage devel opnent has shifted anong vari ous
aspects such as phonol ogy, syntax, semantics, and nore recently,
pragnmati cs. Consequently, the various |anguage tests that have
been devel oped focus on different aspects of |anguage. As the
enphasi s in the studies on | anguage devel oprment keeps shifting,
soalsow |l the focus in the different |anguage tests. Hence,
a knowl edge of the literature on | anguage devel opnent, both in
normal s and in linguistically deviant popul ations, is essential

for the speech-|anguage pat hol ogi st.

Since the focus in the present study is on children from
t he hard-of - heari ng popul ati on, recant studies on these children
w Il be discussed. In addition, |anguage tests that are standa-
rdized for this population will be reviewed briefly in the

foll owing chapter.

In general, tests are systematic procedures for observing
an individual's behaviour and describing it with the help of a

nurmerical scale or a category system They aid in nmaking nmany



ki nds of decisions, including selection and classification of
I ndi vi dual s, eval uation of educational or treatnent procedures,

and acceptance or rejection of scientific hypotheses.

In the field of speech and | anguage, the Speech-I| anguage
pat hol ogi st deal s with | anguage di sordered children. Hence,
tests are needed to assess the | anguage of these children and to
eval uate their disorders so that renedi al programmes can be
pl anned appropriately. In addition to being a clinical tool,
a language test for children will help in gaining know edge about

t he | anguage acqui sition, nornmal or |inguistically deviant.
The present study:

Areviewof literature in this area shows a |lack of tests
directed at assessing the | anguage abilities of very young
chil dren, probably because of the inherent problens in testing
young children. This is even nore so wth | anguage di sordered
children such as the hard-of-hearlng, particularly in countries
| i ke ours Where hardly any systematic study of very young hard-
of -hearing children has been carried out. Hence the present

st udy.



REVI EW OF LI TERATURE

The consequences of hearing inpairnent in early childhood
are far reaching and varied. The nost devastating effect of
this hearing inpairment is its interference with the |anguage
acqui sition process. Wwen the hearing inpairment ia congenita
er acquired in as early as the first three years of life, the
result is a major handicap in conmunication. The major area of
handi cap for thechild is oral |language, as, due to the hearing
inpairnment, the child has little or no access to spoken | anguage.

Until recently, nuch of the research on the |anguage of
hearing-inpaired children has been focused on the oral |anguage
of these children. Mbst studies on hearing inpairment and the
process of |anguage |earning have used approaches such as eval uat-
ing a child s performance on an experinental |anguage task
(eg. Davis and Bladell, 1975) and, eliciting a sanple of sponta-
neous utterances and conparing the child s production of selected
structures in an unconstrained situation (eg. Goda, 1964). These
studi es have attenpted to describe patterns of behaviour which
are nost characteristic of the language of the hearing-inpaired,
and have been conducted on groups of subjects for this purpose.

Review ng studies, Norlin and Von Tasell (1960) have
described and explained the three conclusions that have been
drawn fromthem These concl usions are:



1. Hearing-Ilnpaired children nake characteristic errors inthe
use of oral |anguage structure;

2. Hearing-lnpaired children use the sane strategies for rul e-
| earning as normal hearing children;

3. Breakdown in rule-learning may be related to severity of

hearing | oss.

The infornmation that is necessary for the identification
of individual phonenes is present in specific frequencies of the
acoustic speech signal. |If, as aresult of his or her hearing
| mpai rment, specific speech information is unavail able to a hear-
ing-inpaired child, then the childw Il have difficulty in |earn-
ing and using the linguistic aspects wthin this information. A
Chil d who has a high-frequency hearing inpairnent and who is
exposed to English may have difficulty in learning to utilize
nor phol ogi cal inflections such as plurals and posseasives. This
I s because in English, these markers constitute the fricatives
/' s/ and / a/ which are acoustically characterized by hi gh—requency

noi se (Norlin and Van Tasel |, 1980),

Studi es on the vocabul ary of hearing-inpaired children have
i ndi cated that these children have considerable difficulty |earn-
ing individual vocabulary itens, and that a reduction in the aize
and conplexity of their vocabulary secure in different classes of
words (Young and McConnel |, 1957; McGnitie, 1964; Brannon, 1968;
Davis, 1974; Giswold and Comm ngs, 1974; Walter, 1978). Accordins
to Dcarlo (1964), a five-year old deaf child woul d probably have



a singl e-word vocabul ary of |ess than twenty-five words.

QGiswld and Coonmngs (1974) found that deaf children in the
age range of 14 - 3 years had anal | er vocabul ari es than nor nal
children, and that they nainly used nouns, the other classes

of wards used bei ng nodi fiers, pronouns, verbs and prepositions.
Results fromthis study and earlier studies, indicate that

whi | e hearing-inpaired children exhibit restricted understandi ng
and use of noun and verb concepts, they experience greater diffi-
culty in the acquisition of words that are used to express rel a-
tionshi ps between other words in the context. In an explanation
tothis, Norlinand Van Tasell (1980) pointed out that these func-
tion words (such as prepositions, conjunctions, adjectives and
articles) often do not have any apparent referrent, but they give
I nformati on about rel ationshi ps between peopl e, objects or events
that are expressed in the choice and order of wards used in a
sentence. in other words, often the neaning of these words
exists only in the context of a sentence. In addition, these
wor ds are short and unstressed, and hence, are nore easily | ost
in the event of ahearing inpairnent. It is for these two
reasons, according to Norlin and Tasell, that hearing-inpaired

childrenaredeficient in these cl asses of words.

Studi es on syntactic devel opnent in hearing—npaired children
have suggested that the stability and conplexity of their sentence
structures is reduced. Besides, they show a deficiency in the
usage of verbs (Presnell, 1973), WI cox and Tobi n, 1974), passive

constructions (Power and Quigley, 1973), conjunctions (W I otw,
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Quigley and Montanel li, 1975), pronouns (W | ber, Mntanelli and
Qui gl ey, 1976) and conpl ements (Quigley, WIbur and Montanel | i,
1976) .

I f hearing-inpaired children can function with an adequate
bal ance between their innate potential for |earning |anguage and
residual hearing, then the rules that they use for conprehension
and forrmul ation of oral |anguage will be very nuch simlar to
t hose used by normal children. In other words, the nunber and
conpl exity of the |anguage rul es that hearing-inpaired children
| earn may be reduced by their hearing inpairnent, but the patterns
I n which they | earn about phonol ogy, syntax, semantics and prag-

mati cs of the |anguage they are exposed to is not altered.

Nevert hel ess, these children exhibit a delay in the acquisi-
tion of |language. Sincethey utilize simlar strategies for
the learning and use of |anguage rul es, their |anguage behavi our
Is highly simlar to that of nornally hearing children of younger
age. Presnell (1973) stated that the deaf child wll probably
begin to acquire | anguage froma year to four years behind the
normal |y hearing child and found that hearing-inpaired children
do not progress at the same rate of syntactic growh in conpari -

son with chronol ogi cal age increases as do normal children

Thus, upto a certain point, delay, rather than a devi ance
in the learning of oral |anguage rules is observed in the case
ease of hearing-inpaired children. The point at Wiich this

devi ance or breakdown occurs and the extent of devi ance depend



On, anong ot her factors, severity of hearing inpairnent. As
arule, difficulty in rule-learning and severity of hearing
inpairment are directly related. The greater the severity of
hearing inpairnment, the greater the difficulty in |earning

the rul es of an oral |anguage.

Consi dering the comuni cative potentials (pragnatics) in
the hearing inpaired children, it has been found that if they
have difficulty in learning the structural forns of a |anguage
system then they exhibit reduced ability to learn to use these
forms in appropriate contents. Norlin and Van Tasel |l (1980)
stated that this reduced ability may be t he reason why heari ng-
i npai red children often have probl ens wi th social perception

and interaction.

Cognitive functioning in the hearing-inpaired has been
anot her area of study for several years. Research has shown
t hat deaf ness m ght affect the devel opnent of sone psychol ogi ca
processes rather than others. Thus, children w th profound,
congenital deafness may be inferior to their hearing counter-
parts or those wi th acquired deaf ness, on tests measuring the
psychol ogi cal functions nost affected, such as verbal, |anguage
and concept ual thought processes (Heider and Hei der, 1941,
Tenplin, 1950; A eron, 1953; Mkl ebust, 1960b). A review of
literature by Furth (1971) on concept formation i n deaf children
suggested that differences between deaf and hearing children

inthis area of cognition see often not significant when the



verbal aspects of the task are removed. Furth also stated that
relatively small deficits are found in the |ogical seasoning of
hearing-inpaired children. Savage et al (1981) postul ated that,
in the absence of well-devel oped oral |anguage skills, hearing —
Unpaired children - especially those with prelingual deafness -
may need to rely on abilities of a different nature in order to
advance intellectually and educationally. They stressed the

need for thorough investigations of the nature, structure, and
measurement of cognitive functioning in the deaf and the rel evance
of the various conponents.

Language devel opnent of hearing-inpaired children has al so
been studied as an interactive process involving their cognitive,
comuni cative and linguistic potentials. Prutting et al (1977,
1979) found that hearing | oss had not significantly altered their
cogni tive or communicative capacities to learn the rules of a
formal |anguage system In their study, two-year old subjects
comuni cated with a conplete range of pragmatic functions - for
exanpl e, they denonstrated the ability to conmand, protest, ques-
tion, describe and sunmon using either verbal or nonverbal beha-
vious. However, few Children used semantic relationships with
words. In other words, while all the preschool subjects were
comuni cative, few were |inguistic.

Norlin and Van Tasel | (1980) consider that the process of
| anguage devel opnent in children depends on the interaction between
t he success with Wich the rules of a formal |anguage systemcan
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be conveyed to a |l earner, and, the capacity of the learner to
extract the rules of the systemfrom environmental infornation.
Al so, this process is facilitated since the three di mensions

of content, formand use, which are linked to cognitive, |ingui-
stic and communi cative potentials respectively, are integrated
in every linguistic act. This interaction occurs because the
contexts of these dinensions are enbedded w thin one anot her.
Due to a healing inpairment, a child may not perceive informna-
tion fromany of these contexts, and as a result, all contexts
may be affected. Since this child cannot perceive conplete
information fromany context, he or she (unlike normal children)
cannot use information fromcertain contexts to deal wth anbi-

guity in another.

The studi es di scussed above, on the devel opment of | anguage
in the hard-of-hearing, showa shift in focus fromphonol ogy,
syntax, senantics, pragnmatics, and an integration of these aspects.
As mentioned in the Introduction, |anguage tests in general have
al so focussed on these different aspects of |anguage. A clinician
dealing with | anguage assessnent in children needs to be aware
of such devel opnents in this area. Wth reference to hard-of -
hearing children, sonme of the tests used for | anguage assessnent

are discussed in the foll owi ng pages.
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TESTS:

Over the past fewyears, a nunber of testa have been deve-
| oped to assess | anguage acquisition in children. Tests that
are standardi zed specifically for the hard-of-hearing children
Wil be dealt with here, as al so sone of the other tests which

t hough not standardi zed are being used to assess their |anguage.

Scal es of Earlv Conmmunication Skills for Hearing |npaired Children

(Mbog, Jean, s., and Gears, Ann.V., 1975): -

This teat provides a neans of evaluating the speech and
| anguage devel opnent of young hearing-inpaired chil dren between

t he ages of two and eight.

Oral communi cati on behaviour is described based on experience
wi th and knowl edge of the child. In assessing the behaviour,

three ratings are nade: +, + or -.

The test consists of four scal es: Receptive Language Skills,
Expr essi ve Language Skills, Nonverbal Receptive Skills, and Non-
verbal Expressive Skills. Norns are provided based on three
hundred and seventy two children with hearing inpairnent greater

t han 90 dBHL.

It has been found that the test can be used only for a
limted popul ation, since theitens mainly test receptive and
expressive skills of the severely to profoundly hearing inpaired

enrolled in special classes, secondly, the children tested should
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have intelligible speech. This requirenent may elimnate
many young deaf children fromeval uation atleast on the

expressi ve subtests.

Envi ronnental Pre-Language Battery (EPB)
(Merrill, Charles, E, 1978):

This diagnostic and training instrunent was designed for
use with nonverbal or mninally verbal individuals who are
functioning belowor at the single word I evel. The prinary
purpose of this instrunent is prescriptive. Secondly, it is
used for |anguage programme eval uati on by conparing pretnerapy

and posttherapy summary test scores.

There are tw sections - nonverbal and verbal. The non-
verbal section includes a brief history of early sound produc-
tion (obtained fromthe parents); observation of prelimnary
skills including eye control, sitting behaviour, on-task beha-
viour, and object permnmaneace; observation of functional play
with toys and objects; notor imtation; and assessnent of recep-
tive |l anguage, including identifying objects, understandi ng
action verbs, identifying pictures and responsiveness to instruc-
tions. The verbal section assesses sound imtation, noun imta-
tion, noun production, action verb production, two-word phrase

imtation, and two-word phrase production.

This is not a standardi zed testy no normative data are

reported. The authors report that it has been extensively used
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with nentally retarded and | anguage del ayed individuals, with
young or difficult to test children and children with visual,
auditory or physical inpairment. No itens are included in

t he nonverbal section for assessing expressive | anguage.

Envi ronnental Language | nventory (ELI):
(MacDonal d, Janes, 1978)

ELI is a diagnostic strategy for assessing and training
of children of with a severe delay in expressive
| anguage. It is also used to neasure | anguage changes (post
therapy) and to investigate early | anguage devel opnent of nor nal
children. It is based on analysis of the semantic - grammatica
rul es governing the early constructions of normally devel opi ng
children. D stribution of these rules, utterance |ength, and
intelligibility are assessed in three production nodes: imta-

tion, conversation, and free play.

No age range is specified in the inventory, and no norns-
tive data is available. Besides, only the expressive aspect of

| anguage devel opnent i s assessed.

U ah Test of Language Devel opnent:
(Mecham Jex and Jones, 1967, 1978)

The purpose of this teat is to neasure expressive and
receptive verbal |anguage skills in both nornmal and handi capped

Chil dren between one and a half and fourteen years of age. Itens,
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selected fromstandard sources (like Vineland Social Maturity
Scal e, Peabody Pi cture Vocabul ary Teat and Stanford Bi net Test),
I ncl ude recogni zi ng body parts, responding to sinple comrands,
nam ng comon pi ctures and colours, repeating digits, copying
geonetric forns and decoding witten words. They are scored

as correct (+) or incorrect (-). The total score,indicating
the total nunber of itens passed, gives the chronol ogi cal age

(CA) equivalent of the child s | anguage devel opnent .

This test has extrenely limted norns. It gives only a
general neasure of |anguage perfornmance, which is not very
useful if it is already known that there is a general problem
with language and if it is necessary (S determ ne which aspects

of | anguage are affected.

QG ammatical Analysis of Hicited Language sinple Sentence Level
(GAEL-9) :

This test was designed for hearing-inpaired children between
the ages of five and ni ne years; and eval uates the productive use
of constructions in sixteen grammati cal categories. It was

standardi zed on orally trained children.

Test of Syntactic Abilities (TSA:

The test was designed to be both a criterion-referenced and
a normreferenced indepth diagnostic battery, appropriate for
10-19 year old hearing inpaired individuals. It consists of a

screening test and twenty individual paper-and-pencil tests cover-
ing nine of the major syntactic structures of English.
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TESTS I N KANNADA:

Thare are no standardi zed | anguage tests for the hard-of -

hearing popul ation in India.

The ' Test for Acquisition of syntax in Kannada' was devel oped
by M jayal akashm (1981) to assess the acquisition of syntax in
normal children. In addition, this test was admnistered to a
sanpl e of hard-of-hearing children (12 years and 15 years of age)
with the history of delayed speech and | anguage devel opnent to
find out whether they score differently from nornals. There are
no norns available for the hard-of-hearing children. Only a
nmention has been nmade that this test can be applied to linguisti-

cally deviant popul ati ons of any age.

Kat hyayani (1984) studied the expressive | anguage of si x-
hearing-inpaired children in the age range of 6-0 years. The
degree of hearing loss, |1.Q duration of therapy were not consi -
dered. No norns are available. The six hearing-inpaired children
wer e conpared with normals (30 in nunber), andw th two nentally

retarded children on the basis of acquisition of concepts.

A look at the tests discussed hitherto points out to the need
for tests that will assess the comunicative ability on the whol e,

of young hard-of -hearing chil dren.

The problens in getting young children to cooperate and in

conditioning themare wall known to us. Being children, the
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presence of strangers in a testing situation often prevents them
fromexhibiting their typical comrunication behaviours. And
often, clinicians are able to observe the children only during

i nfrequent and short intervals, which nakes it difficult for
themto study their |anguage behaviour. Due to these reasons,
the interview nmethod was used in the present study - data was
collected fromthe parents. This nethod was all the nore useful
because t he hard-of-hearing children in thestudy fell into the
age range of 18 nonths to 36 nonths, a period wherein it is very

difficult to test the young children directly.

Continuing along the sane lines, it can be said that these
difficulties can probably be overcone if a delay in | anguage, in
t he absence of other contributing factors, is seen in these
children. The task of early identification would becone easier
particularly if certain specific patterns are seen in the acquisi-
tion of |anguage by hard-of-hearing children as conpared to

nor mal s.

The issue of verbal vs nonverbal nodes of testing in the
ease of hard-of-hearing children enphasizes another need for the
present study, Over the years, various studi es have pointed out
the differences in the perfornmances of hard-of-hearing children
and norrmal children on tests of |anguage, intelligence, and cogni -
tion. A nunber of researchers consider that these differences
reflect the communicative difficulties the hard-of-hearing childre

encounter in the testing situation. Due to their generally |ow
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THE CURRENT STUDY - METHODS

The aimof the current project was to study the perfornmance
of young hard-of -hearing children on the 3D Language Acqui sition
Teat. The 3D Language Acqui sition Test (Geeta, H 1986) was construct)
based on t he data col | ected by Vai dyanat han (1984). H's study
on | anguage devel opnent was carried out within a pragmatic

nodel that was gi ven by Narasi nhan(1981).

The test format, and the format of the response sheet are

given in the Appendi x.
Subj ect s:

Har d- of - hearing children ranging in age from 18 nonths to
36 nonths were selected aa the subjects of this study. The
criteria for selection of the subjects was as fol | ows: -
—Only those children having a congenital hearing inpairnment, or
a hearing inpairnent acquired before She devel opnent of speech
and | anguage, were selected. The degree of heating | oss ranged
fromnoderate to profound (eval uated by screening procedures
and/or freefield testing. In sone cases, Brain Stem Evoked

Response Audi onetry was done) .

- The children sel ected had no associated problens. |If there
was any history of convulsions in a child, such a child was

selected only if the nunber of convul sions was restricted to a
maxi numof two attacks. |In addition, only children with norna

devel opnental notor m | estones were considered for the study.



16

verbal |anguage level, they will be at a disadvantage if the
verbal node of communication is adopted during testing. Con-
sequently, the scores obtained by themon such tests becone
guestionable. Therefore, while testing them the nonverbal

node of communi cati on should al so be considered. Intelligence
tests wherein the instructions were nonverbal | y communi cat ed

to the deaf Children have shown that they score within the nornal

range.

Hence, in the current study, data on non-verbal |anguage
behavi our of the hard-of-hearing children was al so col | ected

fromthe parents.

As nmentioned earlier, there are very few | anguage tests for
t he hard-of -hearing children as such. This is especially true in
our country. As aresult, tests already avail able are nodified
and used in our country. This may give rise to doubts regarding
the validity of the tests used and t he accuracy of the test
results. Hence, the necessity to devel op and use tests that are
suitabl e to our popul ation, culture, and needs arises. Besides the
above needs, a |l anguage test for young hard-of-hearing children
I's needed to determne the level of their |anguage functioning in
terns of their receptive, expressive and cognitive skills - this
woul d be useful in diagnosis as well as in therapy. |n addition,
such a test would be a good tool for an indepth eval uation of
| anguge or |anguage-related skills in a child undergoi ng therapy,
and thus for determning to what extent therapy has been benefici al

It may al so be used in research studies.
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THE CURRENT STUDY - METHCDS

The aimof the current project was to study the perfornance
of young hard-of-hearing Children on the 3D Language Acqui sition
Teat. The 3D Language Acqui sition Test(Ceeta, H 1986) was construct
based on t he data col | ected by Vai dyanat han (1984). H s study
on | anguage devel opnent was carried out within a pragnmatic

nodel that was gi ven by Narasi mhan (1981).

The test format, and the format of the response sheet are

given in the Appendi x.
Subj ect s:

Hard- of -hearing children ranging in age from 18 nonths to
36 nont hs were selected as the subjects of this study. The
criteria for selection of the subjects was as fol | ows: -
—Only those children having a congenital hearing inpairnent, or
* hearing inpairnent acquired before the devel opnent of speech
and | anguage, were selected. The degree of hearing | oss ranged
fromnoderate to profound (eval uated by screeni ng procedures
and/or freefield testing. In sone cases. Brain stem Evoked

Response Audi onetry was done).

- The children sel ected had no associ ated problens. |If there
was any history of convulsions a child, such a child was
selected only if the nunber of convul sions was restricted to a
maxi rumof two attacks. In addition, only children with nornal

devel opnental notor m |l estones were considered for the study.
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- Use of ahearing aid, if any, had to be restricted to within
six nonths of collection of data.

Seven subjects 12 included in the study used hearing aids,
but irregularly,

- No child in the study was undergoi ng therapy.

The subjects were children diagnosed as having bilateral
nmoderate - profound hearing | oss. These subjects were obtai ned
at the AIl India Institute of Speech and Hearing, Mysore, the
Institute of Speech and Hearing, Bangal ore, The Government
General Hospital, Madras; and at a few Speech and Hearing Canps.
The not her tongue or the |anguage used by the child was not a
criterion for selection.

Children in the age range of 18 nmonths to 36 months were
eval uated for their |anguage devel opnent along the three dinen-
sions -that is, reception, expression and cognition, six age
groups were made, with atime interval of three nonths between
each. Five subjects were evaluated in each age group, except
In the second group wherein only three subjects could be obtained.
Hence the total nunber of subjects was 28. The different age
groups and the nunber of children tested in each are given in
Tabl e-1 bel ow. (Page No, 19)
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Tabl e-1: D stribution of subjects

G oup Age Range Nunber of Nunber of Nunber of
I n nont hs children Grls Boys
5 3

I 18- 20 2
I 21- 23 3 1 2
N 24- 26 5 4
v 27-29 5 3 2
v 30-92 5 4 1
M 33-36 5 3 2

Tot al 28 14 14

Information on the itens of the test was obtained fromthe
parents of each child, or froma person famliar with the child
and hi a or her behaviour. The chronol ogi cal age of each child
was noted. Wierever it was avail able, the exact date of birth
of the child was also noted. Data collected in the case of the
first few subjects pointed out a scattered pattern. Hence, data

on all itens of the test was collected for all the subjects.

Wi | e col l ecting data, the verbal and nonverbal nodes of
communi cati on were considered. Qur intention was to see whet her
t he children who did not score on the verbal scale acquired itens

when t he nonver bal node of communi cati on was consi der ed.
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The responses were recorded in the response sheet, the
format of which, awnentioned earlier, is given in the Appendi x.
*Mar ki ngs for the responses were as foll ows:

- When t he behavi our was reported to be established : '+ (Plus)

- When t he behavi our was not exhibited* '-' (m nus)

- Wien t he behavi our in question wa* partially exhibited '+

or inconsistently exhibited. (plus- B
m nus)

On the average, the tine taken for eval uation was 15-20

m nutes for each child.

SCCR NG AND ANALYSI S

Responses nmarked as '+ were scored with two points and
these marked as '+ were scored with one point, while responses
marked as '-' were given a score of zero. The total score
obt ai ned by each child under each di nension/(reception(R, Expre-
ssion (E), and cognition (C)/ was determ ned. These scores were
then cunulated to arrive at a total score for each age group, under
each dinension. Using the |atter scores, the nean and standard
devi ation for each age group were calcul ated for each of the three

di mensi ons.

* The same mar ki ngs war e adopted for both the verbal and nonverbal
nodes, of comuni cat i on. In t he nost cases, t he
itens for the nonverbal scale are the sane as those on t he verba
scale, but in the nonverbal form Exanples are given for the
first itemon all 3 dinensions.



21

The scoring and anal ysis aa di scussed above were made
separately for the verbal and nonverbal nodes of conmmunication
(Here, the nonverbal node of communication actually included
use of both speech and gesture (latter to a greater extent)
by the child and others).

The results and discussion of the analysis of the data
col lected are given inthe next chapter.
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RESULTS AND DI SOUSSI ON

In the present study, information on the | anguage devel op-
nment of young hard-of-hearing children in the age range of 18
nonths to 36 nonths was obtained fromthe parents of these
children. The '3Dtanguage Acquisition Test' was used for this
purpose. Information on verbal and nonverbal nodes of communi -

cation was obt ai ned.

Mean and standard devi ation scores, and the coefficients
of correlation were conputed separately for each of the three
di mensi ons, and for verbal and nonverbal nodes of commrunication.
Only asmall sanpl e of subjects (26) could be taken up for the
study due to the difficulties encountered in getting young, hard-
or hearing subjects and due to the tinme constraint. A conparison
with the data collected on 10 normal children (CGeetha, H 1986)
was made. I n addition, a conparison was nade considering the two
nodes (verbal and nonverbal) of communication in the case of the

hard-of -hearing children. The results are given bel ow

The nmean score val ues for subjects in the different age groups,
along with the average ages, are given in Table Il (A (verba
scale) and 11 (B) (nonverbal scale). The nean score val ues for
normal children in the correspondi ng age groups are al so given

for conpari son.
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The coefficient of correlation between average age and
average score was al so determned. This was cal cul ated for
the entire group, for all the three dinmensions. In addition
the two different nodes of conmunication were consi dered and
the correl ation val ues were conputed for the verbal and nan-
verbal scales separately. The average age and mean scores
for each of the six age groups, on the verbal and nonver bal
scales, were used to calculate the coefficients of correl ation.
These val ues are given in Table-111, as against the values for

nornmal chil dren.

Table I'l1: Coefficient of correlation val ues for hard-of -hearing
children, and normal chil dren.

Har d- of - heari np chil dren Nor mal chil dren

Wiol (whol e
ol e r ou

gr oup R E C R E C group)

Verbal ~ -0.50.38 ¢ 75 0.68 0.88  0.88

Nonver -

bal 0-71 0.77 0.77

scal e

D scussi on:

Age Vs scores:

Ver bal Scal e:

- Reception: Only one subject (in the age group 18-20 nont hs)
scored two points (raw score). Al the other subjects scored

zero. Thus no linear relation was seen between average age and
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nmean scores. The graph (Fig.33 dhows a wi de difference between

t he performance of nornals and the subjects.

- Expression: (Fig.l1l) On this dinmension, the nean scores obtai ned

by the children of different age groups showed negligible diffe-
rences. Thus, no linear relation was seen between age and

scores obtained - that is, with increase in age, there was no

I ncrease in scores obtained, unlike in the case of normal s where
alinear relation was seen. This reflects the poor performance
of hard-of-hearing Children on verbal |anguage testing, a finding

supported by many studies in literature.

- Cognition: (Fig.111): An increase in nmean scoria wth increase

I N age was seen upt o G oup- V(36-32 nont hs; average age 30.4
nonths). A decrease in score was seen inthe last group, that

I's G oup- V.

Thi s coul d be because the later itens on cognition(itens 22,

23, 24, 26, 27) i nvol ve nor e of verbal | anguage.

Considering all the three dinensions in the case of nornal s
(Figs. I, Il and IIl) it has been found that in general, wth
I ncrease in age across different age groups, there is an increase

in the scores obtained too (Ceetha, H 1986).

Conpari son of the scores obtai ned, by the hard-of-hearing
children on the three dinensions showed very poor performnmance on
the itens for reception, both within the age groups and across
age groups. Between expression and cognition results showed t hat

the latter was better than the former. This again points out to
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the poor performance seen when theae children are required to
use the verbal node of expression

St andar d devi ationscores across t he age groups onexpressionin
t he verbal node showed a range from0.54 to 1.81. (Correspond-
ing values for normal children range from1.26 to 7.79. Wile
the higher scores in acme age groups in normals have been
expl ai ned as occuring due to greater variability in the perfor-
mance of subjects, the lower and nore uniformscores indicated
| esser variability in responses. Inthecase of the hard-of —
hearing children, |ow standard deviation scores were obtained
duetolesser variability andal soduetotheuniforny poor responses
obt ai ned.

On thecognitive itens, greater variability ia seen in
general, as conpared to normal children. However, as nentioned
earlier, the hard-of-hearing children performed better on the
cogni tive dinension than on the receptive or expressive scal es,
supporting the notion of cognitive devel opnent free of |inguistic
devel opnent, at least in the early years.

NONVERBAL SCALE: (Refer to Figs. IV, Vand V)

On all three dinensions, a linear relation was seen between
age and mean scores, upto Goup V. In the nonverbal scale Values
for Goup VI showed a slight decrease.

A point that should be renenbered here is the difficulties
encountered in obtaining information about the nonverbal node



I T T " - T T - T
| il it i e T F____
u i T it i AR :
I T R Ra%e 28 " paeesy " T s
" H ¢ Euls Besid & i : HHT
1 H 1
tH 3 S FHTH N T T ais : pE4dERREE IERRAES HE
it T T i S ; 1 i . "
: BHHT T : 3
hasiyE figaEal i Nt HHH 3 fiise SEERL 128
L g BEEA4pRLE RS RaL PR haBuasan ' e 4 s
" T m by sema 1 H 11
b ; HH i ] it
25 1 i1
" o
" pEa e s . ] o N RENE e sis "
1 i g . §RES REss T Al
HEH H T 1 b T ] B0 v I
HH saald §aanss s HE N X Fradgas " i i ELEEL
1 15 d B3 1L XL dedialalaliaat e
HESNE - -+ PN o H T L] T
alil BRRRasC7 Mt Ral b 1 AN 4 i H HiiH HTH T
gu b 3 H
== T s T H1e f 11
3 3 pRs HE 3 HI
444 . BEEES = =
b - - e +H
1 esane s
i
t & 44| 4 4 4 Tg 2% H 1t
] i T HE ARRERIRdEEY 85 1
» EERE 44 oo d
- ' =n 1 1 - L1l
4 4 H
: £s wen 1 ... HHH m IRES Eb REEw . R ll..n. . bht e B
355133 FEEEET F I H i HEE i
: : £ sagEl i ] H He
H CH: ¥ RERERIRESRRRalaapadind . nEddNnEE g
H EEMEEdaa; o TR AT 1 H i - ' ]
i : I el e o
! T4 " " ol - R == = - ey . "
i ] i § 1 THE ] B i
] % 1 ¥ i 4 L L
§ 15 SRassRs B PRI Lt ;
1 i FE i+ th: :
_ BEEEESEIIREIIIIIIEI LIRSS i ot TN 3 it} i
. H . -4+ S
: it TR }
. 2 e IR eegEe s S p et = - 33 444 Ferestte . i3 H: T 11
1 1 . H T T SERAERHEu. s aEE=peans 1 A
s 1 1 i au T " e gauanns paed i ]
” e "o s e . 3 u + RS It
W 1 [ : i i i i PHTEEH . 3 I i H
" . e u I e T T TR w. - == T 1 wm:
| 3 TR L ] ] H i : i HEH
: T THE HH i Bieses t H t : HHHHH HHE R HH
bt + e + -+ 14 11 T rH B8 BENS: e 4 1 ._““ ._. ” ” T : H i HHE +
HiHH O R b L " b HEELH PR i $ 2
. 3 fey o o H pew - Tt B SEsaEn
o i " BEaadRwasat pEane e T HHEHHRE ; neisseas
HH i PR T P R b ] } i pHEH t
i L | Taed RITERRIERRINRIEY RENS SERRENEY " 1 HH i
it i | 441 g " A SandzEnnans i s : 4 H-H R T s
new H masEeRENesIHEN T ; 158 : ) T H 2t H
HHH : H -+ HH T e H S HH b 1] 3 i T i} tH]
E HEEE F FEFTTEHE TR EHHEE BT
bt H H Ht H 1 WE a8 HH i 4 i H
et T Sasy e ;
. " Lq.” . L 1 T H FETHT HT . LT HH
» S L1 ’ .o - . - » wa }-- . . hs ¢ b o e .
| | : 3 H . Reeth b i i ]
BoRRERN B " " a 1 - B " -+ 4 F+ u I : .
..u_..v 1 T __.| 1 me BHE L i
. - " e
- 1 + -+ 1 & . 1 " " 3 o -+ . it
mEEE - 14 44 T 4 = Frt T e - i ahe ] ]
1 b i FA- 14 e Pr . # S snu "3 HH 5 ».._ SERERRE i ..
- L 1 z
T 1 ]
= 1 masw ax »
+ - 58 oA
wn e e - e .
ma g £ H " 4
T i i W..m Riizal Hit T
FHEH A R T i
T - 1 14 .
e H EEEEIR] P E H 1
. sEgaes .“ H
§388 FREATREIEE SSATS T I
" # BH ¥ HE i a0
: Fi A i 1

Hhaskar woox cenvee



REwEE T = T [ ] 2 T T T
1 i HiH T T BERaRERE: 2 ¥ e |
md 3 Hih ¥3 H R RNaE gEnEEanha b
mun 3
< I ERNESaEiSE bARSE PRERA RN b i " 8 4 -
1 i HITRTE i ] 1 1 i
1 e 1 b4 Ssis BeapEads 4 T .
na 3 i : § = .
H =asamEs sases srr F . T H .
. v 44 + £ B s L
muw g
4 4 i1 L # | ] .
. i 4 ) B4 s §.4
e e ‘o = - ges X R | 4 S2ks SEEE r 4 y 4 g-4-4- B -4
"an 1131 st spmsiace 1 P11 .
mawy T g pEs reen PR T ==a 141 Tt sz gE
J 1 : . i i Ehsgus - :
* . H "e : e
. napwn 1L naa e L] s HEEHH e
= . 1t BT T 1+
i HERRY " EEpsEEgEaN pus a8 - TIENT 44 pEa s sepisgdsd
REN " 4 eddad . | ) 8
o SRR S 2 SHANE EpwmRdRaEn rhinE e
b4-414 SEEN *ne § 4 e B
. sryen ¥ T
g Rlawinanis b
® Sheanas ek pe T
H HHH 3 " & T A -
1 mEa - ; dana i
$ o I e
b 128 44 BiEERsssass R u .o » i
- + 4 v andd o
= ] 2an nrapman A = + I E: =n
R nEEEs iy . o duand 3
ARH ] = aiening » widnsiiianranane AEsmEhEkaes 1
apes ua AbianamENimune s EE s A 1
s # # F Pt & i aRasasan r wan - 1 ’ fuss -} BENE RS RNERRRS
gisss 3 THIER T R R S 1 wEAnRRNES guannpaRall sins - atLiet)
wn 3 11 s T p! ey I .
& - iH 5 n » ane - manEs L | 3 413 us
7 pngann F . % wun apse peanassm o THTIT
+ . ﬁ ” 2 ‘. 3 bobh 4 2 ‘o) 1 ' s
" ins i . Suun i 1 seune
EEsus b . muaY wa
e be ¥ w3 aie Suiu jess Ienieh TH 1 : e T i e
44 HETsmmay ] vw. nesuN gEEEssnsinpkERqnunEd H . T B 3 " - =
Nisunns - HEa N nn 1 . 4 .vu 4 hr.. 1 &
HHHE - b : R H HEHEH THHH S
T IRlEEsLas FRRest pes 7] e . press . = 1! TR
i dfannRnRRsassha ha i P i
T ' : pasgn TR . Tt new ;
i 41 L Sasutnaes ; . : BEs anis T34 4 pitis .
saew 1 124 HH
LLL i Eus T HH- seak e S840 1+ assnss
i b HHH HH i EEHA baEn WEERSS -+
mugan o arE = uem
T JHHE 1 i T " aw i . B 3 BEShE SHEE
H ) R 1 iuanie nadhaibsatasl 1] 531 b
e FrH : = mETmAARERay :
t T : T
S HiH »
L1 1 H 1 " " ] * : FEEY ]
H yobes " 4. . 4 . - + . ‘4. v -
i T ¥ H L34 s s ae m
Hi PEETr 1 T . R 3 e : 135!
- . " SuZenwpuyy puNE ¥ 4 H
4 M masazalnne, - - a "
s ARARHEuRlEApaes . ' 1 3 H o i e R Rags hae 11
: T Sagdsavns r S EESSLERRERRRE! T
u 3 B mauwAnwE 3
FRe A pnd papunan T } 4 sRags s LR 3
1 - cxyaw aad " 13 » SN v
' gesas RESUAS S R HHEH b SR hH
* - ¥ - 3 44 . IR
ey 2 _. =<
1 ; TH T : & I - 3
| habie Bha shwEn e e & e Y ~Eaab hRes ]
il el 2 SRS v b o&
* i SRR A 4
* siypssann S EEE pAEER TR AN ® 3 "
i ; : H a2 : hEadsaann Buant AALEa 280l HE b Radiis
P Auniay N L . o iR e RN EETay : ciart o hees 1 Tt
e anppann ez gTas 1 : r T mis » FERENES anEna yAwnn T
T i e ik i i
brr b Tt T rfiiis
1 | 4e SERRSRN SRERE AN " . T S T H
mEn : E i 4. T b L 3 tH
T T un
=" 2 ; H : " 2 HTH oE THHT
" HIH Siiau — : $
i 3 3
-y | 9 A .— T 44 “ =
] T ad 3 1414 ar . 44 e EaE ey

Bhadkar sree cxmres




T . _
: HHE T ; -
aSER0L0 T e " ] 1 TERTEET i
sawanw BRRY 2e: m‘ i x e s SR _.. 8
sikas i aaifgetands asuses H H FHH HH:
it : HE : H T - HiL H
} e Hanasslen - T N . sasEsEsl Tasils, ns AN Eas s |
SRR AR H H i [ i pzaraestanal
Seaxsaaieswuua e Wesmandis =i Ead il HH x L g siaa
,. . = - e nEaEan i ey e FrH nes 1
i T : e e aaans san £ H ] Faas
tH B = TN 4+ g < H
'k et il EaN b4
RRE - " e r o pa g oba
SREssasch HErer b BRstssas 1
2% e t - Giusaidbedsads $ 1 e 1 1
1 f H Bareean bl HE Saa3 : S "
" e TS, T " “ » B -4 4 & . HIHEHY
i i H bl B T + I
. et 143 T H e e . 3 - "
=t . 4 j5se igaatia T e I HH
i [aaesel R R : i BRARRRERRERCELLSISEEREL: MMARIIAARANICCELENES Iun)
3 + . - 1 - BORRaRE s o L 1T T
s s e 1 L : FEsERiE HitHE H b 11888 P
HH a2 3888 b LI H: . T 2 T s e
. - = e e -} =t .m_ H HEHE . L
T ] SR i
s H
Saal STIiserasRIRIIERIE - o
- " - n & . -+ v ‘e »
- e Nimuasaubs | . h naans 4
H11 ERERiSREAtas HEHE E 1 - | =hils jies -+ H i
HH HEH T g : _ TS HHEH 1§
T it T - T "o s 1 H s >
£58 Y : HH] HiH
£21 s AR HE R sed RN i B4 BTEE3 VEREREEREL T T
18 1 H T e T '
nes Seeusen inasd iy S : . # : H - 2 L+ . ]
T e Ba SRR R, ] 1 NENSNS
bt - - ST I - Ewn l.. AN . [ - 1 4 - 42 4
S B i EEds e s LR LR T
3 SER R HH
1 . i e " 11
' : 1 i 3
‘oo R i H EnEae b 4
- T of SR8 bred V1] ]
" BaE HE i
Eoe “ AEEEE S0 1S 4R SNRBRASE
Y Ras Iaas Ian: SegRleser [4RRe ERRN LSS hazas
- HERRS s 5 " a8
T T & :
s res i E tHHHTE:
: aass
$ HHHR :
e Trsassan
i * - ._,.,..H.
4 v e =Eeen = HaE e .
iediizes ERRRa RRRRLEEEE +H % 8553
P b o T
4 RARTAReaRRaanSRIILE,
¥ ] 1 t THH T
4 -]
Hiy HH . .
T3 .f”I |AIYI . 8 B $o-s - Lhesi ]
s 4 HEEE i
: H H -
wEa 8 g 11 w44 Lol . b
HeH % + L
S enbl Egee 4+ us
H - .. s " -
s . 1] 4
o1 b E3 | b HH
i & 2 T -+
+4 e [
- : 1
H
0 el o I
P I
" i 4
4 1 RERNS BUREY s - it 1 gs it T 14
3 Zhaidl . SERSRRREERILND 1 1 ] i : T H
hdas s . . | Whhsaede : : :
REREa TR ; i3 4 i3 1 3 ¢ HH
e " yu N H Ruana 11 .8
m_._ : : 1 : H | T ingyang; .
iE st i T T : i HE : S T
= eaSiil } H1T : : % SLitausd 2338} 1 H HT
e H §eads g - : 1 ssgsses fiiaiizes Hrithi] 3iitias
- T 1 H H Ead Buhan ] ! 1 : e Tyd B3ES1E =s
SHITEREERRITIES : i L $iizase IHISISHE : n
H 1 b4 I =
: , _ T i ERECH s b " 3 :
- i i1 i 2% 41 3




28

of communi cation. For exanple, when a question on reception,
such as 'Is he able to conprehend questions on inaginary situa-
tions? (Item25) was asked nost of the parents reported that
auch a question was beyond the receptive ability of the child,
or that the child was too young to understand it. It wasalso
difficult to elicit information on itens such as the twenty-
sixth, under expression (Does he make use of conpl ex sentential
constructions?), and the twentyseventh under cognition (Does
he ask questions about |anguage usage?). Probably, the hard-
of -hearing child can comuni cate such information nonverbally,
in some way which we are not aware of. These areas should be
further explored.

VWhen the scores on all three dinensions were conpared on
the basis of nonverbal performance subjects were found to perform
better on the receptive and the cognitive itens than on the
expressive itenms. As nentioned earlier, scores on the verbal
scal e showed better cognitive devel opnent than receptive and
expressi ve | anguage devel opment in the subjectas.

The wi de gap in perfornmance that waa noted when the scores
of thehard-of-hearing children on thereceptive and expressive
itens of the verbal scale were conpared with normal scores was
found to be largely reduced Wien their corresponding scores on
t he nonverbal scale were conmpared with normal scores. This can
be seen on conparison of the graphs given in each case. Consider-
ing their perfornmance on cognitive itens alongthesane |ines of



comaperison, not nuch variation was seen between the ver bal

and nonverbal nmodes. Performance differed only on the few
cognitive itens wherein verbal |anguage was involved. Wile
testing cognitive abilities, such itens should not be included.
Hence, inthe present test item?, 11, 13, 22, 23, 24, 26 and
27 under cognitive should be nodified for use with the hard-of -
hearing.

The above findings are inportant ones which need to be
considered in the rehabilitation of the hard-of-hearing. Until
recently, in our country, nore enphasis has been laid on their
verbal node of communication only in rehabilitation and nonver bal
modes of conmunication, generally discouraged. However in view

of the fact that their cognitivedevel opment as neasured by their non-
verbal behaviour is close to that innormals, these alternate
modes of conmmuni cation should al so be gi ven due consi deration

H gher standard deviation scores were obtained on the non-
verbal scale for the subjects as conpared to their scores on the
verbal scale. The values ranged from4.66 to 7.09 on receptive
itens; from4.27 to 7.75 on expressive itens; and from3.05 to
8.27 on cognitive itens. This indicates greater variability in
performance of the subjects within each age group, on the non-
verbal scale, The values givenabove were also found to be hi gher
than t he val ues htained for normals (Geetha, H, 1986) on the
verbal nmode. Coefficient of correlation between average age and
average scores for the whol e group.
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On the verbal scale, a good correlation in the positive
direction was seen for cognition. A poor correlation was noted,
inthe positive direction, for expression. For reception, a
correlation of -0.5 was obtained. For normals, a good correla-
tionin the positive direction was seen, along all 3 di mensions
(Geetha, H, 1986).

On the nonverbal scale, a good correlation was seen in the
positive direction for all the three dinmensions in the case of
har d- of - hearing subjects. This further points out to the need
for nore exploration of the nonverbal |anguage behaviour in the
har d- of - hearing children

Concl usi ons:

The results discussed above have shown that the twenty-eight
hard-of-hearing children in the age range of 18 nmonths - 36 nonths
fall far behind normal children of the some age groups, especially
in terms of verbal receptive and expressive |anguage. Their per-
formence in the nonverbal node has been found to be much better
than their performance in the verbal node of conmunication. Mny
studies in the Western literature on | anguage and intellectual
devel opment |end support to these findings. They should be
checked out on a larger popul ation of hard-of-hearing children
inlIndia. Also, nonverbal behaviour shoul d be considered in
their rehabilitation. Tools for assessing nonverbal behaviour



shoul d be devel oped. Sone of the itens (such as items 2 and 7
under cognition) in the "3D Language Acquisition Test" shoul d
be suitably nodified in order to tap nonverbal behaviour.
Hence further studies along these lines are essential.
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SUWARY AND CONCLUSI ONS

A brief sumary of the present study and the concl usi ons

drawn are given bel ow

A group of twenty-eight young, hard-of-hearing children in
the age range of 18 nonths to 36 nonths were studied for their
perfornmance on the "3D Language Acquisition Test". Six age
groups, wth an interval of three nonths between each, were con-
sidered within the age range nenti oned above. Five children
wer e included as subjects in the age groups, I, I1l, IV, Vand VI.
In Goup Il, only three subjects coul d be obtai ned. Language
devel opnent was studi ed under three di mensions - reception, expre-
ssion and cognition. The verbal and nonverbal nodes of commruni -
cation (the later actually including nonverbal and verbal | anguage)
wer e consi dered. Information was collected fromthe parents or
a cl ose associate. The results of the study were conpared with
norns obtai ned for 90 nornal children on the sane test (Geetha, H1986)
Per formance of subjects, on the verbal scal e as agai nst the non-
verbal scale were conpared too. These results are nentioned here

briefly.

In the case of nornmals, a linear relation was seen between
average age and nean scores along all the three di nensions of
reception, expression and cognition (CGeeta, HI966). In the present

study, a definite delay in overall |anguage acquisition by the



har d- of - heari ng subjects was seen. On the verbal scale, a w de
gap was seen in between the performance of subjects and of normals
on theteat itens. The subjects perforned conparitively better

on the cognitive itens. On the non-verbal scale, the w de gap
referred to above was found to be considerably reduced. |n addi-
tion, a good correlation was seen in all the three dinensions in

t he positive direction, between average age and average nonverba

scores for the entire group.

These findings stress the need for further studies on | anguage

devel opnent - verbal and nonverbal of hard-of-hearing children.
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APPENDI X- B

Format of the response sheet used in the current study

Date of testing

Age: Date of birth Sex FHM
Fat her' s NamMB. . . . . .

Age: Qccupat i on
MOt her' S NamB. . ... e
Age: Qccupati on

| ncone: Language:

Pr obl em

Brief Hstory of problem

Hearing Loss MA 1 Q
SCCRI NG SHEET
Age * I tem R E C Renar ks
range No.
911 1.
2
3
12-14

4
5
6
15-17 7.
8
9




Age
Range Item No. R E. C. Remarks

18-20 10.

11.

12.

21-23 13.

14.

15.

24-26 16.

17.

18.

27-29 19.

20.

21.

30-32 22.

23.

24.

33-35 25.

26.

27.




TABLE SAMPLE NORMS

APPENDI X- C*

Age (in nonths) when given percent of popul ati on pass itens

Recept i on (Geetha H, 1986)
I tens 25% 50% 75% 90% 100%
1- ‘ : 10
2 - - - 10 13.1
3 - 10 11.6 13.1 15. 8
4 11 11.8 12. 8 14 19.6
5 11 11.8 12. 8 14 19.6
6 10.6 11. 4 12. 6 13.1 15. 8
4 13.1 14 14. 8 15.8 19. 6
8 13.1 14. 8 15.6 18. 2 22.2
9 13.1 14 14. 4 15.0 15.8
10 15.5 17.3 19. 4 21.0 22.2
11 16. 8 18. 2 19.6 21.0 22.2
12 14.1 15.1 16. 3 18.5 22.2
13 17.9 19.6 20. 6 22.2 25.0
14 14.9 16.6 18.6 22. 8 28. 2
15 15.9 17.6 19.8 24. 2 31.3

16 19 20.5 21. 4 24.2 25

17 21.2 22.4 23 26 28. 2
18 20. 3 20.9 21.7 22.9 25

19 21.9 22.9 24. 2 26 28. 2
20 22.8 23.9 24. 8 26 28. 2
21 21. 4 24.0 26. 8 29. 4 34.7
22 23.8 26. 5 28. 8 30.2 31.3
23 23. 8 26.5 28. 8 30. 2 31.3
24 23.8 26.5 28. 8 30. 2 31.3
25 30 31.5 33.1 34.2 34.8
26 32.7 33.5 34.4 34.8 35.1
27 30 32. 7 34.2 34.8 35.1

[* Note : Data given here was collected on 90 normal children

in the age range of 9 nonths to 36 nonths]



EXPRESS O\

ltem 25% 50% 75% 90% 100%
1 - i i 11.2 13. 1
2 - - 11.3 12.4 13.1
3 - 10. 8 13.1 15.0 19. 6
4 10. 3 10.6 11.8 13.1 15. 8
5 11. 1 12.1 13.7 16. 2 19. 6
6 11.0 12.1 14. 6 17.3 19. 6
4 13.1 14.5 15. 3 17. 4 19.6
8 12. 4 14. 1 16. 3 18. 7 22.2
9 14. 7 16. 6 18. 3 21.1 28.2
10 17.3 18.9 21.3 24.8 28.2
11 15. 5 16. 2 17.9 19.8 22.2
12 14. 3 15.5 19.6 21.6 22.2
13 19.9 21.5 23. 4 25. 8 28. 2
14 21.5 22.9 24.8 26.7 28. 2
15 18 20. 4 23. 4 25. 8 28. 2
16 23.4 25.6 28.3 31.3 34.7
17 21.9 23.4 25. 2 28.3 31.3
18 20. 8 22.2 24. 2 26.9 31.3
19 25.0 26. 8 28.5 33.2-
20 23.3 25.5 27.3 30.7 34.7
21 22.6 24. 6 27.0 29.5 34.7
22 26. 6 29.0 31 33.2 34.7
23 26. 4 28. 2 29. 8 30.7 31.3
24 25 28. 2 31.8 ) _
25 28.5 31.0 32.9 33.9 34.7
26 32.9 34.2 34.7 35.0 35.2
27 34.7 - - -




Cogni ti on:

ltems 25% 50% 75% 90% 100%
1 ) ) ) ) 10

2 - i} - - 10

3 - 10. 8 13.3 14. 8 15.8
4 11 12 13 14. 2 16

5 10. 4 11. 3 12.1 12.6 13.1
6 10. 9 11.8 13.1 15.5 19. 6
7 11.6 13.1 14. 9 17.7 22.3
8 13.1 16. 1 19.1 20. 8 22.3
9 11. 6 13 14.5 15. 4 16
10 16. 3 18 19.1 20. 6 22.3
11 16. 3 18 19.8 22.5 25
12 17.0 18. 6 20.5 22.5 24.6
13 18.9 20.5 21.5 23.8 28. 2
14 18.9 20.5 21.5 23.8 28. 2
15 20. 2 21.5 22.6 26.0 31.3
16 24 25.8 28. 2 31.5 34.8
17 20. 8 22.2 24. 4 28.2 34.7
18 22.2 23.8 24. 4 26.7 32
19 20.8 22.6 25.5 28. 2 31.3
20 24 26.5 31. 4 26 -
21 21.2 23 26. 6 29. 4 34.7
22 24.5 28. 4 30.1 30.9 31.3
23 24.5 27.5 29. 6 30.6 31.3
24 22.6 27.2 30.3 31.0 31.3
25 31.0 33.6 36.0 - -
26 30.5 32.4 34 34.7 35.4
27 33.8 - - - -




