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ABSTRACT

o . SYNTACTIC AND SEMANTIC CHARACTERISTICS IN
S - : . THE WRITTEN LANGUAGE OF T

: . HEARING IMPAIRED AND NORMALLY HEARING -
. ' S : SCHOOL-AGED CHILDREN
’\ . o . ] ) . ‘
L by -
’ ” . Chr1st1ne Yoshlnaga .
\ - . it
o ‘ The goal of this d1ssertatlon was to investigate semantlc and syntactic

variables 'in the wr1tten language of normally hearmg and hearing 1mpa1red'_
chlldren. Semantlc character1st1cs were analyzed through propos1t1onal analys1s

“and text coheslon analysls. rSyntactlc characterlstlcs were analyzed through the T-

un1+ ‘and syntactlc dens1ty score. Written compos1tlons were el1c1ted through the‘

use of the Acc1dent/Emergency Plcture in the Peabody Language Development Kit .

from forty-mne hearing lmpalred and forty-nine normally hear1ng chrldren at ages

. . ten, eleven, twelve, thirteen and fourteen., All sub]ects resided in the State of_
| Colorado. The hea ng 1mpa1red chlldren had severe and profound sensorineural
hearmg losses with age of onset prior to two years. Hearlng impaired sub]ects were

. matched to the1r normally hearlng ‘peers on the’ bas1s of age, urban/sem1-urban

% ° sta-tus, sex and performance mtelllgence. )
Y .
. L}

Hearlng impairéd and normally hparlng children performed significantly
d1fferently across all language measures. ln general* normally hear1ng children
b ' produced qu;—tntltatwely more than the hear1ng 1mpa1red children. - Age d1fferences

Lt on syntactic language measurés were characterlzed by a llnear development, whlle

5
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age d1fferences on semant1c language measures were character1zed by a quadrat1c
trend for both groups. | | '

— D1fferences in performance between the hear1ng 1mpa1red and normally
fhearlng chlldren on wr1tten language measurgs dlsappeared when they were.
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matched on the basis of .reading‘ comprehension ability and age. -

Matched solely on the basis of reading comprehension,' regardless of age,
performartte differences on semantic language measures*disappeared. Significant
age dlfferences remained i1 the words per ’l'-umt and w ords"per main clauses older '

children, even when.l}a'ring’ impaired, outperfurmed younger children. PIRS

Four factoJ/accounted for. 77% of the wariance of the performance ‘in the. -
hearlng mealred sample. Factor I, the Semantic Component, 1ncluded all semantlc
&

wr itten language varlables. Factor II, the byntactlc Component 1ncluded the. ’l'est

oi Auditory ccmprehenslon of Language, Test of Syntaatic Abllltles, and words per
Yy .

T-unit. Factor II, the Hearlng/Speech Component, 1ncluded pure tone average and

speech 1ntelllglblllty. Factor IV, the Cognltlve Component 1ncluded performance
: . L} ’ e »
1nte}llg_enc_e and age. ‘ _ v ., 0
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CHAPTER I

INTRODUCTION

Slnce language is typ1cally 1 arned through the use of aud1t10n 1n normally
| 'heanng chlldren, it 1s reasonable to assume that there isa s1gn1f1cant relatlonshlp

between the development of language and loss of hearmg The nature of ;thls

relatlonshlp has been an area of cons1derable 1nterest and attentlon among

researchers deahng w1th the hear1ng 1mpa1red populatlon.,, Resear A studles

,-’l d1rected towards the 1nvest1gat10n of language development int hear1ng 1mpa1red

oot chlldren contain certa1n underlylng hypotheses. The theoretlcal hypotheses which -

AN have gu1ded the orgamzatlon of this dissertation research are as follows.

N . ST

N F1rst, 1t is belleved that the sense modality through Wthh language is

I’ i . .
. P
a .
L T .
- i .
i

[ ¥

e

acqu1red may 1n fact cause character1st1c d1fferences in the acqu151tlon of :

language “ semantics and syntax (Myklebust, 1965). Lang‘hage sym

;. coding of these symbols are belleved 1o be dependent upon the mGdallty through

L which’ language is learned. - If this is true, heanng impaired chlldren, wath aud1tory ,

acu1ty def1c1ts, must rely more heav1ly upon 1nput from the1r v1sual s tem than do
- normally hearing chlldren It is concelvable that ‘the degree to which hear1ng

_ 1mpa1red chlldr@n mvolve the &Isual sense modallty could alter thelr ranguage in

i' 'i

both meamng and form. Therefore, the understandlng and further 1nvest1gatlon of

/

these- differences can help professlonals better remedlate partlcular language

\ - A

d1ff1cult1es which’ hearlng 1mpa1red children encounter.

Second, it s hypothe51zed that language processutg “and product1v1ty is an

-
@

interactive process. If language is simply an additive system whereby_mformamon

obtained through an indepth analysis of each component can simply be . compiled
RIC. L e s
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‘7‘_" - with knowledge cc?hcernlng each additional aspect',' then current approaches to the -

- L

// L study of language are approprlate.- However, a study of parts of a system can only *

®

- 'supply a"descrlptlon of the whole 1f the parts are totally 1ndependent of one another.
L ‘._and 1nformatlon regardlng one sheds no light on the performance in the other. 'l'hls ";
- ’1nvest1gatlon is based ‘'on the premlse that a p1ecemeal approach to the study of
\ : l. lapgua' e, wh1ch conslcjers languagé as ,an addltlve system, 1s an 1nsuff1c1ent - 7
- expla’ta 1on of the complexlty of language. Rather than a statlc system, language '
q, A' | is an active 1nterplay among components, w1th semantlcs and syntax belng only two

A .
- of these components. No part- of Zthe system operates 1ndependently.. The

Al

plecemeal or categorlcal approach misses the heart o,f this 1nteractlon. Therefore,'

"1n order to truly study language as an 1nteract1ve system both’ s\mantics and syntax

" / - must be studled. ' o - . ‘ S

® /

Thll‘d, 1t 1s“belleved that semantlcs should not be studled excluswely on the

E level of the s1ngle word. The iunctlon of language is to communlcate 1deas. Single
: N

words and 1nd1v1dual sentences both play a role in thls purpose, but only in

5,

1on w1th sentence to sentenc? interaction can a message be successfully :

con]un
conve ed Résearch 1nto the language of hearlng 1mpa1red chlldren has 1gnored th1s |
cruc1al element, the relatlonshlp between sentences. 'l’hls dlssertatlon 1s an
attempt to address the issue. - The interaction of mean1ng at the level of s1ngle -
words w1th1n sentences, an\d betwee sentences, may prowde the 1nformatlon

necessal'y to help educators devel p ‘the language skills of hearlng 1m_pa1red chlld\En

more effectlvely.

<L Unfortunately, the study . of semant1c characterlstlcs of the language of
(l

hearlng 1mpa1red chlldren has been prlmarlly concerned Luth meanlng on the level : \
- of the single word. In order to demonstrate the adequacy of current deflnltlons of
o l

semantlcs, the proc%s of language learnlng by normally hearing chlldren must, be

v‘

« ° ‘ . '
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.
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B chlldren derlve meaning from language. R

S .

L. . N ‘ \ ~. ...: 3

‘compared to that of hearing impaired children. Language learning'»by~ normally :

-

hearing children occurs,in’a natural fashion. . Structured rules and categor1es are
o - ¢

not systemat.lcally taught, but through experlence and a process of d1scovery\;he.

e

hearlng Chlld 1s able to - 1nfer what these rules are and is- then able to- generatc

\

language based upon these structural rules. “The amount of learnmg Wthh oce 2urs,

is severely llmlted 1f a child 1s dependent upon the teacher or. pa.rent to structure

/
(

hls/her world and to teach hlm/her every. aspect about thxs ‘world. ;learlng

"."1mpa1red chlldren need to learn the tools through Wthh such: dlscovery can take h

/o 0

* place w1thout d1rect 1nterventlon of the teacher. Thr avera e hearmg 1mpa1red

._hlld appears to lack whatever tools are requrred tr* faclhca e this d ise very.
- = , “41 o
.o Because of 1nab111ty to prov e@fo'matlon necessary *or such learmng to

take place, language learnmg ina hear1ng 1mpaxred populatmn does: not seem to be_' :

dramatlcally affected by readlng Knowledge of'*vocabulary and syntact1c |

: structures do’ not seem to 1mprove measurably frorn grade to. grade. The hearlng

N

lmpalred Chlld does not know how to look for specific categorles of 1nformatlon, .

the loglcal orgamzatlon of 1deas within read materlal or the relatlonshlp of one

sentence to another. ThlS decodlng absllty should shape the chlld' d1scovery of -

meanlng on the level of the smgle vocabulary word and /on the syntactxc level .

Therefore, a deflmtlon of semantlcs which encompasses meamng of sxngle words

. within- rndlvxdual sentences, and between sentences should help to 1dent1fy how

Fourth, the analysr of wrltten language abilities of hearmg 1mpa1red children _

can be. used to study he' 1nterrelatlonsh1p between,semantlcs and syntax. A

srgnlflcant relatlonshlp between reading abllxty and the ablllty 1o produce written

-language composltlons is belleved to exist., - Despite much effort, the abxllty of

'hearlng 1mpa1red adults’ and. adolescents to comprehend 1nformat10n conveyed

- . " N %)
- .
. . : o .

*

- R N A
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S

through prlnted matter and to commun)cate 1deas throu‘gh written verbal symbols

a

remams at alarmmgly low levels. Data from the 1969 AnnuaLSurvey of Hearlng
/ < 2 .
Impalred Chlldren and Youth/ 1nd1cated that the mean readmg ach1evement of 10:6-

@ , *

ll 6-year-old hear1ng 1mpa1red chlldren on the Pr1mary ll battery of the Stanford’ -

' %Achlevement Tests was 2 /5 grade equ1valent. Only one ye r's advancement a mean |

8 “

. functlonlng level grad equ1valent of 35 for the A .6-16 6-year-old hear1ngf

- 1mpa1red student reflects f1ve years of educatlon and experhence. The data'
c rrespond to stat1stlcs complled ten years earller and c1ted by Furth (1966) The -

/Annual Survey in 1978 ylelded almost 1dent1cal statlstlcs regardlng levels and rates I

s -

| '// of readmg ach‘le ement (Jensema and Trybus, '1978), 1nd1cat1ng that there has been ',
no _apprec1able change over_- the last twenty years. Studylng how, a hearing }1mpa1red

child' expresses':him'self/herself in written language can provide clues, to how he/she _

.

oS der1v1ng 1nformatlon from printed matter receptlvely through readlng

Last, the means by which we currently characterlze the hear1ng 1mpa1red y

. / ) ,’

- Chlld'S /language cannot successfully capture the wide. d1vers1ty within the hearmg.

1mpa1red populatlon. ’l'/hereiore,'. it is proposed that new methods must /be. .
s abllshed

a Thus, the general purposes of 'this d1ssertatlon are to choose a measure of ‘
4

/J Syntactlc competence Wthh 1s compat1ble with the theory presentecf to broaden
/ ‘the concept of semantlcs to encompass sentence to sentence 1nteractlon, and to

S . “select approprlate semantic measures wh1ch will accompllsh this goal. Fmally, _the
o 7. e o
/o 1nterrelatlonsh1p between syntax and semantlcs in the spontaneously generated

S0 written language of hearlng 1mpa1red children as compared with that of their |
P ) ' R . ]
¢ normally hearlng peers will be 1nvest1gated T '

There are seven null hypotheses Wthh gu1de this d1ssertatlon.

Fll‘St, there wiil be no difference between the wrltten language performance

-
'




N /of the normally he&nng school-aged chlldren and the hear1ng 1mpa1red school-aged .
\;‘ . L. R y ~ . . - : . o |

! chlldren.{_f(,,,- '. 3 RO A S . J o
5~

af - . . . » -
¢ : .

RPN ' Second, there w1ll be no d1fference found among age level ,performance op t /

'ﬁ . . . ¢ . ;‘"
- Thll‘d there w1ll be no d1fference m ‘the age trends found among the normjll,y

chosen language measures,

i .

S hear1ng chlldren when compared thh hearing 1mpa1red chlldren of the same age.}

Fourth there wﬂl be 40 d1fference among wrltten language meaéure

H . performance. 3 v - — _,f;

N l

Flfth there w11l be no d1fferencé between hear1ng 1mpa1red chlldgen and

qil’f

normally hear1ng chlldren's performance by written languége measure. ";f-_

. Sixth, there w11l be no 51gn1f1cant dlffe\rence among age ,trends for each '’

. wrltten language measure. -

L

. Seventh there will be no- sxgmflcant change in the 1nteractxon of an7/ two of
/

)

the three varlables (handlcapplng condmon, age, and language measure) ith the .

1ntroductlon of the th1rd varléble. - oo \

3

- chapter, S R . \ |
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SRR I,ertten language and’ the hear1ng 1mpa1red chlldrenols addressé\d within’ our co

top1c areass Th’e f1rst toplc area 1llustrates twq\needs‘ (l) the 1mportance of

-

.selec*mg a syntactlc measure wh1ch wxll allow comparabllity w1th ‘meas sures of

’semantlc ablllty and (2) the necess1ty of broadening the study of semantlc\“

‘ characterlstlcs in wrltten language. The second- top1c area rev1ews research

¢ \

related to the chosen syntactic ana‘ysls, an analysis of clause development.t The

»°

approprlateness of th1s technique to the goal of this *1nvest1gatlon, the study of the

_ relatlonshlp between syntax and semantics i the' wrltten ‘lﬁguage of - hear1ng

-

5\' 1 1mpa1red chlldren, is dlscussea The th1rd toplc area rl'lustrates how an analy51s\<§f

.. narratlve d1scourse allows examlnahon of semantlc features beyond the level of the -

.
-t

o s1ngle word. jl'hls analysis 1s accomplished by xncorporatlng semantic cl

r‘acterls,-
tlcs w1th1n the context of a sentence.by means of a prok&'smonal analy is. The

semantic characterlstlcs w1th1n the body of the text as a whole are 1nvest1gated by -

means of a story gr ammar analysls. The fourth toplc area d1scusses the analy51s of

'text cohe51on 'w,'ch prov1dps descrlptlve mformatlon regardlng the reference

SRR system used w1th1n a rltten text. The usefulness of the 1nformatlon denved from‘..

thls method is hlghllg ed,. since it compleme\ss' 1nformatlon obtamed from the
Ty ) X
'other two systems, analysls ©of narratlve dlscourse and analys1s of clause-

"

Mfdevelopment. 'The-three techmques descrlbed al.ow a co/i;r/ehenslv?,evaluatlon of °

, the wrltten language of hearmg impaired chlldren. The summary ‘section- presents_fr._;_

- --\
the expected outcome of the d1ssertatlon research. 1nt,~11~ght of the llterature

. .. Iy
r -'\.,

_ rev1ewed.,]-, '*. G Ce
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( o { ) B Writteh Language and the l-learmga Impairment ' .

A\Z‘\ ° R E . ]
oy *’5’ The purpos/e of thls sectlon is to. syngpslze the 1nformat /on currently avallable

about the wrl,tten language of hearmg 1mpa1red Chlldren./ The ‘vast amount of,

./

information in. the area of syntax is contrasted with the pauc1ty of mformatton wlth

F -respect to sernéntlcs, In addmon, the review of thl% llter‘fature demanstrates that

at Ty

there are many unknowns about current 1nformat10n regardlng language and hear1ng
A 1mpa1red chlldren. e Aavaraan S ::'7"’1 ,.

LI . . ‘E"

Alnvestlgiﬁlons of Syntactlc Competence ‘ o -

Pl‘lOl‘ to the ap\)hcatlon of transformatlonal grammar theory,-'-.:"\yritten
¥ . P '

language. of the hearlng u‘npalred was analyzed syntaCtlcally through fo" ’_:;;

“analyses: error analyses and frequency {f usage of varlous parts of speech
composltlon length and sentence leng;h . Co _. '

.. - Two aspects of product1v1ty havé been studled composmon length and
sentence length The first type of analysls, composltlon length hls been found to
y o ) 'mcrease with- -age (Helder and Helder, 1940; Myklebust, 1965; Goda, 1959, Slmrnons,_

_ '«1965, Stuckless and Marks, 1966) - However,. the dlfferences bL,tween normally
hea,rmg and hearmg 1mpa1red .children were not slgmflcant on th1s vanable. |
S Therefore, although developmentally sehsltlve, thlS quantl'tatlve measure falled to
| y1eld any mformatlon @ncemng qualltatlve dlfferences between normally hearlng:'

and hearlng impaired wr1te S. . ST TN

Although normally hearmg and hearmg impaired chlldren do not differ

- rsignificantly in their.co

) .sitlon lengths, there is a dlffernce. in -the~productlon‘ of

2, their medn sentence én—gth ‘.l'he sec0nd type of analyms, then, is mean sentence

A}




: ‘ . Y 2 :v » ) . . ’ - ' © T ' . _.l 8
¢ hear1ng wrrférs also produce con51stently longer i‘sentences than thelr hear1ng

‘e

' 1mpa1red peers (Helder and Helder' 1940, Myklebust, 1965, Goda, 1959, Stuckless

]
% and.. Marks, 1966) Although any language measure»- wh1ch is: sensltlve to v\

developmental growth has mer1t, these measures of producuvsty must be’
, consldered only as gross 1ndrcators of l1ngu1st1c ablllty, comparable to the mean

| length of utterance 1nd1cators which are used to measure crowth in oral exp\swe

. prowde 1niormatlon regard1ng an increase in expressxve wr1tten vocabulary, since
composltlon length is meas/Ured through\\total word productlon. However, the -
- *

\ language (Brown, 1973) in very young ch1ldren. Increases in comppsltlon length.
‘ - correct usage and meamngfdlness of these words are not assessed Hypothetlcally,

a chlld could s1mply list unrelated groups “of - words ﬁtd demonstrate -s1gn1f1cant

word relatlonshlps into account s1nce some criteria o

*

|

1

! ! :
b ] devglopment (1ncrements in mean) Sentence lexth must at least take word to

l \\rn

!

|

syntax govern the deflmtlon of a sentence. I "

r,:, ' ¢ ‘

~ | The most strlkmg limitation of both composmon length and\sentence length
. as longuage measures is the fact that they do not provide 1nformatlon W1th respect
to qual1ty or complexlty of ‘the language produced Product1v1ty measures\suggest‘

H‘ that a teacher 1ncrease quantlty to 1ncrease language level. One can readlly see -

(4 I

that an increase ‘in quantlty is too s1mpl1st1c an explanatlon of language def1c1t

5
\ . i

« within'th \hearlng impaired populatlon. ' L o .
- L ;

Unfortunately, errors in grammgr, spelling and punctuatlon can serlously

:oe

I
V

.-affect the const1tuents of a sentence. The use of a sentence as a unit of measure

for product1v1ty can be questloned based on this. argument. There is a need for a *
un1t Wthh demonstrat@s developmental sens1t1v1ty W1th1n the normally hearlng/ and "

the hearmg 1mpa1red populatlons and wh1ch is- less dependent .upon subjectlve’

4 scoring judgments. Conslstency of measurement 1s~crucxal if any measure: of

eamng, as well as rules of» o



T 3language skxlls is to be used as an 1n,d1cat\qr of language growth

&
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Recogmzlng the need ‘to addres\sg the 1ssue of‘ sentence con‘lplexlty, 1nvest1-
C 3 /
gators proposed syntactlc-ranklng classmcatlon sy?tems adapted erm those

+

developed 4by McCarthy (1930) Researchers ra.ted sentences on'a cont1nuum from\
RS

. 1ncomplete sentences to. elaborate sentence constructlons (Walter,, 1959, Goda,

Z\‘-

—

T
>
<@

.

1

s
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1959, Helder ~and 'Helder, 19#0 Stuckless and Marks, 1966) ' These studles"'

l‘

O

systems, but all y-elded results ?aracterlzmg hear1ng 1mpa1red ch1 ren's wrltten’-

1o

represehted varlatlons dn a theme; presentlng a var1ety of dlfferent class1f1catlon_ o

composltlons as con51st1ng of incomplete sentences, and;slmple, subject-verb-object .'

£

sentence constructlons.a Whll\%apable of descr1b1ng the sentence constructlon,

-’

thése classlflcatlon systems could not prov1de add1tlona.l 1nformatlon with respect‘“\

\ ) A
Teachlng techmques which developed from these 1n1t1al stud1es of sentence

to strucg:ural rules govermng sentence development.

complexzty were highly struc)tured methods such as the Fltzgerald Key (Fltzgerald,/

1949), developed for the purpose of expandlng the subJect-verb-object level of - -

A

complexlt'y Unfortunately, such techmques led to -the h1ghly stereotyp1c sentence.

e ’

: constructlons whreh characterlze the: wrltten language of hearlng 1mpa1red Chlldren '

toth1sday. o . S ' , _— &

BRI 'Fhe third t‘ype of analysis \was an analysls of errors.. A sys : developed by .
Thompson (1936) categorlzlng errQrs as addgons, om1sslons, substltutlo - ‘ ord

“order deviations wﬁ adapted by Myklebust (1965) to obta1n a syntax quot1ent. o

Quantltatlve error counzs (Stuckless and Marks, l966) welghtlng systems for

grammatlcal errors (Gunderson, l965) and other adaptatlons of the Thompson'

!
system (Perry, 1968) were used to 1nvest1galte errors W1th1n the wrltten composi~

" tions of hear1ng 1mpa1red chlldren. : o ; Y

\
.

v

In general these stud1e§' concluded that hear1ng 1mpa1red children wrote

o

S

\\
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~ stories of comparable length, but wit;h shorter sentences than their normally

~hearing peers. The sentence constructions ylere simple and stereotypic and, in
addition, -hearin%dimpaired. children made many grammatical errors ‘by adding,

' omitting, sub.stituting words, and violating word ‘order.‘ Whilethis'inlforrnation'
provid?ad 'som\e comp§risons with normally hearing children, the reascns underlylng o
the simplicity and error violatﬁions in the language of hearing impaired children
remained unclear. .

Writtenl language of the hearing impaired was also characterized by the

' frequency of usage of various parts of speech. - Findirlgs_have been extremely ~

, consistent. Adjectives ~and adverbs: generally increase with age in the hearing

" impaired, populatxop while the ‘u- of nouns and verbs ecreases. . Pronouns, ,
preposmons; ad]eétlves, adverbsfnd conjunctions are used less frequently by
earlng 1mpa1red than by normally hearing chlldren (Slmmons, 1964; Stuckless and
Marks, 1966; Myklebust 1965; Goda, 1959).. T

‘ Again, the frequency of usage of parts of speech does not address the I-issue of
rule knowledge or correctness of usage. Because of these limitat‘ions; the issue of
'sentence complexlty was agaln addressed through .the transformatlonal grammar
theory. The identification of structural lules upon which sentence constructions

v .. were based was of pr1mary concern. -

. Taylor (1969) was the flrst researcher to apply early transformatlonal
grammar theory to the wrltten language of hearlng impaired chlldren. The
research’ was an attempt to map the - development of the use of transformatlonal |
gram mar rules and was the beglnmng of contemporary methods almed at an lndepth
examlnatlon of sentence constructlon. Taylor demonstrated that hear1ng 1mpaxred
children developed understandlng of two sub-categorxcal rules, the noun phrase and

. Xy e
N
the verb phrase. These occurred -prior to the use of determlners or auxiliaries."

—
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Initial phrase structure mastery [;receded any sentence combining transformations..
. The use of coordinating chnjunctions preceded nornina_Lization, relative clause or
adverbial clause use. ’

Continuing 'to look at these .issues, Ivimey (1976) studied a variety of written
language samples from one hearing impaired child, using the more cdnternporary #
.criterion refefence approach. .Althdugh no inférences to the p;QPulation can be.
"- made through this case of hne- study, the detailed approach to sentence complexity
demonstrated more-\,ef_fiéient and practical information than previous methods. The
analysis provided infownatt.on‘with respect to the sequence and position of elements‘ '
within the Sentence, consistene; of verb usaée, indicators of [')ossessiOn; plurality\
and time. Kretschmer (19?2) also applying .generative transfdrﬁational analysis,
investigated phrase..structu_re d_if_ticulties, a common problem in the lang’hage of
hearing impaired children. T_hese phrase structure difficulties centered aro;und the
use of verbs, articles, and prepositidns’.‘._,;--Normally Ihearing subjects exhibited these
| problems, but to a lesser 'degre_e than their hearing impaire_d neers.' |

The i reased efforts-to qualitatively describe the transformauonal grammar
characteristics of wr1tten Ianguage samples 1n a hear1ng impaired populatlon ‘
“resulted in computer proqrams Wthh provide indepth ana[yses of these structures |
and are now. available fo the use of - educators and researchers (Parkhurst and'
~_MacEachron, 1980; Levitt and Newcomb 1978) o S . ;‘

Although not based on spontaneously generated written ;language samples, th'
most comprehenslve explorat1on of specmc transformatlonal rules has been carr1e

.'_out by Qu1gley and “his assoc1ates (Montanelh and* qugley, 1974 Power, 1971,

Qu1gley, 'Smith and W1lbur, 1973 Qu1gley, Wilbur and Montanelh, 1974 W1lbur and

e

Quigley, 1972). ge studied understandmg and use of negat1on, con)uncnon, quesﬁon
formatlon, pron m1nahzat1on, verbal units, complementatron, dls)unctlon and

or

v



alternation.  Distinctive characteristics not found in the normally hearing

- population were present in the language of the hearing impajired children.

Interestingly, however, the rhajority of errors of the hearing impaired children were
characteristically found in the developing language of ydunger normally hearing
children. AN o )

The following are the syntactic errors which are characteristic of hearing
impaired children. Five"commoh verb system errors occured. They are: (1) verb
deletion; "The dog under the chair"; (2) be or have deletion, "Mary sick"; (3) be-have
confusxon, "Mary have sick"; (4) incorrect pa1rmg of aux1l1ary with verb markers,
"Mary has pushing the cart"; and (5) by ‘deletion (passive voice), "The girl was
pushed the boy." Five complernentation errors were evtidenc'ed: (1) extra ."i'or",
"For to go fishing"; extra "to" in thelPOSS-ing cor.nple.ment, "Mary goes to pfaying";
(3) infinitive in place of gerund, "Sally ge‘es to shop”; (4) incorrectly inflected

infinitive, "Mary liked to carried picture"y and (5) unmarked infinitive without "to,"

' "Mar wanted o." Two relativization errors were commonly found. They were
) y 8¢ y

noun phrases where "whose" is requ1red " helped the glrl's mother was s:ck " and
copymg of the referent, ‘"Mary saw the girl who the girl kicked the ball." Two
add1t1onal relat1v1zat1on errors occur when the conjunction is used° (1) ob]ect-
ob]ect delet1on, "Mary chased the dog and he scared", and (2) object-subject
deletmn, "‘I'he boy chased the girl had on a red dress."’

'Four question 'fo.rmation. errors appeared in the language of the hearing
1mpa1red children: (1) copying, "Who a g1rl gave you a book?"; (2) fa1lure to apply
subject-auxiliary inversion, "Who the child d1d“’love'7" (3) incorrect. 1nvers1on, "Who
‘the play watched?"; and (4) over-generalization of the negation .contract'ion rule, "t
amnt goin. Bill willn't tr y " | o v

-

In’ add1t1on two characteristic conjunction errors were d1st1ngu1sh1ng-



thls mteractlon, comblned with the broademng study of semantlcs,

-

'after comprehenslon of some transformatxonal rules is demonstrated

elements of the language of hearing impaired children: (l) mark1ng only the first

verb "Mary threw the ball and Joe catch it"; vand (2) conjunctlon deletlon, "M ry

9’

bought ate the pear." Finally, hearmg 1mpa1red children somet1mes use the

negat1ve outside the sentence, ash the sentence, "Beth made candy no."

As ‘can be seen by the specificity of the Qu1gley stud1es, transformat1 nal- .

grammar analyses leave few questlons unanswered in the area of syntact1c ablhty
in hearing impaired chlldren. However, even-as- sophisticated as these m thods
were, the statement that the syntax fac1llty of a seventeen-year-old’ earing

impalred child is compareable to that of a normally hearing child of seven years

(Myklebust, 1965) remams true. Normally hearmg children ceiling on the est of

Syntactlc Ablllty by the age of ten (Quigley, Stemkamp, Power and Jone , 1978),

*

hearing 1mpa1red ch1ldren by the age of eighteen.- The teaching of syntactic rules

has produced only very stereotyple sentence structures in the writing o hear1ng

.yet mastery of ‘the transformational grammar rules was Stlll not completej in mos‘t

impaired chlldren. Hearing 1mpa1red children st1ll fall to recogmze that messages

can be cqnveyed in a. variety of syntactlc forms whlch seriously impedes the1r
developmental growth in written language fac1llty Hear1ng 1mpa1r d chlldren

often fail to spontaneously generatf these structures in approprlate co texts, even

* Therefore, although much mformatlon about syntact1c competence in the

'hearlng\/ 1mpa1red populatlon is known, there has been no - res arch which

1nvest1gates the lnterrelatlonshlp of syntax and semant1cs in the1r la guage. Yet,,'

ay prov1de a
key to understandlng why 1ndepth analy51s of ‘syntax has failed to mpact on the .

rate of . language development in hear1ng impaired ch1ldren. Unfo tunately, _only,

mlmmal knowledge in the semantxc doma1n “is” ava1lable7' in—ci ntrastﬁo"}he_—
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specificity and detail found in the research of syntactic structures, ‘

Al

Investigations of Semantic Competence

Semantic analyses. of the written language of hearing impaired children have_
_focused primarily on single word meaning, “vocabulary studies. These stud1es of
.-_spontaneously generated written -language were . counts of word types. Since

3

meaning;.ul use of these vocabulary words or word types did not *enter into the

o

analyses, the studies were discussed in the preVious section. ' .
é o Researchers have \used two other methods exploring "word association. ¢
SulSjects responded to printed test words by writing the first word that came into |
their 'minds.'(Koplin; Odom, ‘Blanton, Nunlnally, 1967; Nunnally an.d Blanton, 196§).
“Another approach_involved asking subjects to sort words into categories of items
/ with the- sarrfe or "similar meaning (Hughes, 1961). In general >~although~he'aring
/_ '1mpaired children knew. the meaning of many of the words, they failed to
/ - V_ . appreciate interrelationships among the words that\ would have allowed them .to

place words properly into Yarger conceptual categories. Therefom, the hearing

impaired children were much poor,:er at word assoc1ation tasks than the normal,ly

hearing children and they also were more limited in the category associations for
individual vocabulary items than their- normally hearing e;s.
The response of educators to word meaning studj s such as the ones described .
_fabove was to teach word categories to héaring 1mpaired children. - There was a
- " . focus on attribute categories, synonyms, antonyms and multiple meanings. All

were smgle word approaches whose primary limitation was s the lack: of atten‘tion to

- meaning within the context of-written narrative discourse and within the context of

—ti, ~

the sentence. ,

-

Myklebust (1965;/§1gned 'the only semantic measure of written language S

. composition in the Abstract-Concrete Scale. This scale provides a gross 1ndication

1

i A
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~of semantic quality. The composition's abstractness or concreteness is rated on the

basis of the text as a whole. Mykle{)ust (1965) is the only investigator to date who

. has 1ncorporated both measures of syntactlc ablllty and semantic ablllty beyond the_

l

one word level in his linguistier. analysis of wrltten language aamples. In genefal,

normally hear1ng chlldren produce a much h1gher degree of abstractlon in their

'

wrltten language as compared to hearlng impaired children of the. same age.

\ A

. Kretschmer (1978) reported that he is engaged in the analy51s of wrltten'

)

'compOSltlons through a transformational generative grammar analysis and a case

“grammar apalysis, the results of which are currently unavailable. The case

3

-grammar approach is an attemp"? to examine_the semantic relationships within a

R
sentence. However, thlS type of analy51s so closely parallels syntactlc analy51s that

the dlstlncnon between the two is unclear. Such attempts ate 1nd1catlons within

“the field of language research that syntax alone cannot provide a complete p1ctur8
) o #

;of linguistic competence in the hearing impaired child. 7

Sum mary

4 Although the syntactlc competence of hear1ng 1mpa1red children has been
explored 1ndepth thelr fsemantlc competence as 1t relates to thelr syntactlc
competence is unexplored While there is specific knowledge w1th regard to the ‘

syntactic errors that hearlng 1mpa1red children make, the »nature of semantlc errors

Y
)

, is unspecified. Descrlptlons of semantlc competence are limited to statements'

: regarding an overall concreteness: and hmlted vocabulary. There are ro studies

that address the questlon“of the 1nterrelatlonsh1p of semantics and syntax in the

written language of hearing impaired children. As previously hypothesized, the

o

" inclusion: of. both syn¥ax and semantlcs may provide the missing elements in current a

, 3 V.
language analysxs, thereby reveallng why hear1ng 1mpa1red chlldren have so much

- difficulty learn1ng language. The review of the llterature re1terates the claim that

o

.'_ 3
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. the study of wrltten language in hearing '1mpa1red children has become very'

compartmentahzed It seems that attention to overall meamng urather than single

word or,individual component analysis is warranted.

/— * \The Analysis of Clause Development

.
L

» ", ’ ..

Although,an analysis of clause developmént must be consideréd a measure of

-~

syntactlc abi’hty, such a'rlt analysls can also be thought of as a measure of semantlc

. ablhty w1th1n the context of the sentence, that is, the abllltyqto 1ncorporate many

propositions within a single sentence structure through a variety of syntactic
. i '

. forms. The skill requires both syntactic. and semantig abilities. Analysis of clause .

~

. development examines a slngle unit, much like the sentence. A’ writer at an

: elementary stage of clause develobment can express four or five ideas by means of

an equal number of main clauses. On the other hand, a writer utillzing, more

complex sentence structures can express the same number of ideas within a single

',clause which 1ncluded subordlnate clauses. Therefore, an analysis of clause

development may best complement current analyses of structures via’ transforma-‘

| tlonal grammar because it allows comparlson between groups beyond the mastery

F B T .
,pf transformatlonal grammar structures and addresses the issue of the- flexxble use -

of syntax to convey meaning. Spec1f1cally, comparlng hard-of-hearlng chlldren on -

. transformatlonal grammar structures with more severely hear1ng 1mpa1red chlldren
“is difficult because har d-of-_hearlng children frequently celllng on tradltlonally used

‘assessments. Clause -development analysis; thus, supplies a _necessary bridge -

between semantic and syntact1c language ab111t1es w1th1n the constructlon of

' wrltten narrative discourse. : ) C -

The analys1s of .clause structure  in w wrltten language has been stud1ed in some |
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detai%;the normally hearing population of school aged chil;ren. 6ver the years a
number of different analyses have'emerged .L(a Brant (1933) developed the
subordination index as a=™measure of written language matum‘y This 1ndex
compared the p\taportlon of predicates in dependent subordinate clauses with the
.number of predicates in. 1ndependent main clayses. - Using tbis approach clause
h length was jno_t. found*to be a developm,q\t'ally sensitive ‘measure, although 'the.
4 subordination i'ndex was. \Subseq,uentl% Anderson (1937) evaluated three indices'of
written language development which ‘addressed subordination, pronoun usage and
sentence length. + The subordination index did not demonstrate developmental
sensitivity in this particular study.. However, _l:leider and H‘eider (11940) fusi,pg the
same criteria for the' subordination index, compared normally hearing a'nd hearing
1mpa1red children and found contrary results. Developmental grcwth was. found in

‘

both groups by- this method. The apparent 1ncons1stency among replication studies

-

appears to be due to different definitions of a subordinate clause.

' - Some thirty years later, Hunt (1965) pro%osed an analytic method in which the
4 - /‘/ : . ‘ . : . . ) . ]
‘ . syntactic unit consisted of one main clause and any subordinate clauses attached to .

it. He considered this unit grammatically capable of a sentence function and called

it the termlnable unit or the T-umt. ‘The advantage of this type of analysis over

- prewous apprdaches was that the unit could be 1dentlf1ed objectively and would not

g be affected by poor punctuation. Hunt's definition of a clause received consensus:‘

[

from grammarians in. contrast to the La Brant’ (1933) deflmtion. Hunt counted asa l\

.clause any expression cpntainmg a sub]ect or coordinated - sub;ects and finite
" /
predicate or coordinated predicates. La Brant (1933) used "number of predicates"

'1nterchangeably with "number of clauses." Further, Hunt's research demonstratedf

~

that the - T-unit was sensmve - to maturation.  He 1dent1f1ed the followxng.

!

characterlstics which mcreased as a function of age. (1) words per T- unit, (2) word

————— B P ——— -,




‘ 4 \\"'_.‘ L ‘.

per clause per 'l'-unit; (3) clauses per T-unit; and '(#)‘ words per sentence. Wl—lunt
found that clause length was most closely related to_ thonologioal age and mental
age and that it showed significant penformanCQ incremehts over time. -

‘'The T-uffit as a measure of clause developrne‘nt has demonstrated. develop-
mental sensitivi_ty in lall replicatlon studies on vrritten language té date (O"Donnell,.
Griffin, Norl'is, 1967; Andolina,e 1980). - The unit? does not provide additional

mfo}rmatlon ‘on types of subordmate clauses and their ‘respective growth rates,

4 7 4
although it can illustrate that growth in. sentence lengtg occurs as ‘a functxon of

) "g._
subordmate clalise growth, %

Followlng' the development of the T-unit analysis“, three additional methods
were proposed as attempts to provide more precision to the analysis of written

language. Botel and Granowsky (1974) proposed a syntactic complexity formula.

This method involves a procedure of applying weights of zero to three on specific
types of syntactic structures./ A simple arithmetic fﬁr'mula is'used to detérmine .

average syntactic complefity. The weighting of these structures appears to have

been arbitrarily assigned and-the com'posite score.of syntactic, complexity-can only

be broad S/‘interpreted. 'I'he mterpretatxon dxffxculty is probably the reason th1s,'

formula is used more as an mdex of readabmty than as an mdex of wntten language

4

: development. Thus far, no statistical evidence has been presented to demonstrate

.the abmty of the syntacnc complexxty formula to detect development of skxlls in

the afea of written language. o o B AV
Endiéott (1973)' proposed another 'model based upon early vtransformational .

grammar theory. His theory relies upon a umt which he defines as the co-meme.‘

These units are proposed for a construction of the’ syntactxc scale and are defmed.‘

- (’1 ‘

below:,l o o B




I | Y

N

L J . | . ¢
.Co-meme: A unit of complexity in language consistlng of four sub-
categories: The base co-meme, the syntactlc co-meme, the compresslon co-

. meme, and the morphemlc co-meme. - “J
Base Co-meme: *Those morphemes expressed at a level of language which has
a one morphéme per-word ratio.’
_,.»/"'\" ' ,
\\ . Syntactlc Co-meme: A theoretical sy tactic operatlon by which sentences
*.._are combined gr.altered to achieve efﬁmency or variation of purpose beyond
: that achieved at a minimal level ¢f language. :
|
Compressmn Co-meme: The theoretlcal morphemic burden of deep structure
which is'compressed into surface str/ucture through combination or deletion
transformations. ° ff . . Vo

! Morphemic Co-meme. Morphemes//other than those expressed by base ‘co-

S memes, e.g., "The productivity was/low." "Productivity" represents one base
) -co-meme; "product," and two morp/ ic co-memes, "-ive and "-ity" (p. 7).
s  The complexity ratio was der1ve/c/l countlng the number of co-memes per
L] , ) /,/ o~
number of words in any given sente’hce. O'Donnell (1976) argues that whlle
Endicott's syntactlc complexlty ratlo is able to discriminat® one structure from
another, it is not so obvious that t{\e ratio would always favor the more mature
-, 7~ /
structures, There is a lack of/’/ stat1st1cal ewdence to support the Endicott
. /

theoretical model. Therefore, although both the Botel and Granowsky Syntactlc

)
Complexxty Score 11974) and thf: Endicott Syntactic Complex1ty Ratlo (1973) may
be useful in descriptive studles, they do not prov1de ‘the 1nformat10n requ1red by
this study. Addltlonally, eveh more preclse descrlptlve deviCes are available for
the study of transformatlonal grammar in written language composltlons as was
N4 reported earlier_(Levitt and i_Newcomb, 1978; Parkh_urst and MacEachron,- 1980;

" Ivimey, 1976). . : o ) \

i
~ ——

Golub and Kidder/(1974) attempted to develop a measure which would provide -

greater spec1f1c1ty whlle recognlzlng the usefulness of the T-umt. The statlstlcal

0 \

_procedures used to vahdate thls syntactlc dens1ty score are impgccable- (O'Donnell
LY

l975), although the criterion of teachers' judgments of good eomposltlons.has been

1
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challenged. They developed the syntactic density scor_e,which correlates highly

. A F ] )
~with the T-unit analysis-and is able to detect. developmental growth in written

‘language skills. e

The’*syntactma denslty score consists of twelve variables: total nuTber of

' 'words, to/tal number of T-umts, words Per T-umt, su ordlnate clauses/T-unit,y main

clause mean word length, subordinate clause mean word"length, number of mo.dals,

" number of "be," "have" fof'm;( i’ the auxiliary, number of prepositional phrases,

number of possessive nouns and pronouns, number of adverbs:of time, and number

" of gerunds, participles, and absolute phrases. These variables were isolated through

a multiple regression analysis of sixty-three syntactic structures and ' their

srelationships with teachers' judgments of \vriting.' Relative weights are assigned to

- the frequency count of all ol\the variables except total numbet of words and totéll

" fumber of T-units.~The sum of these weights multiplied kby frequency of syntactic

forms is divided by the number of T-units in order to obtain the-syntactlc élensity

score. A grade level conversion can be obtained from the syntactic density scose.

~ An example of this tabulation can be found in Table XXXVI Appendxx I

Thus, the syntactlc denslty score in combination’ with the: T-umt analysls
seems to prov1de the most complete descrlptlon of syntactic structures w1thm
written language in the theoretical framew //orf f clause development.

Smce the analysis of clause development is belleved td be a good mdlcator of '

~syntax development for bath oral and wrltten language, it has been used extenslvelyh

to study the relatlonshlp between the tv/o.  Lull (1929) reported that at the fifth

grade level, students write better than they speak Some time later, Harrell (1975)

- reported that mean clause-length dlfferences between oral and- written vstorles at
- four age levels were slgmflcant, with the mean length greater for oral than written

language. The chlldren used more subordmate clauses in writing than in speaking -

-,

’
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and this;'difference increased with age. In addition, they used adverb and adjective

clauses more frequently in their writing while they ‘used a greater percentage’ of

noun clauses in their spoken language. O.'Donnell Griffin and: Norris (1967) found

; notable dlfferences between wrl(t.Len and spoken syntax control with written

language demonstrat1ng the weaker control of syntax in third, fifth and seventh

graders. The one 1mportant exceptign to this observation 'was the coordination of -

. - '. N . - i . ' - - ., 0
mair®8lauses. This occurred more than.three times as often in speech as in writing.

Finally, control of syntax in written language of fifth and.sixth graders was

accelerated far beyond" the control seen in speech. Clause development analysis |

has also been used to determlne the syntactic matur1ty in the oral language of

k1ndergarten, first, second and third grade chlldren (Fox, l972, Clanl, 1976) The .
“T-unit has been found to be a more efficient measure for chart1ng growth in the' '

oral expresswe language of learning disabled children than the syntactic density |

score (Andollna, 1980).

¥
/lt is un11ker that the T-unit will replace transformatlonal grammar analysrs

for developlng language in chlldren from b1rth through eight years of age, because

the usefulness of the T-uhlt beg1ns where measures such -as the Develop_ment'al

_,/ .
. L .

- Sentence Scoring (Lee, 1972) become less applicable. '

. Developmental trends in ldnguage competence as a function of «age and

degree* of hearing loss are unclearl. Unfortunately language measures for those

’\ch\lldren Stlll developing an understandlng for transformatlonal grammar rules are

o hearlng 1mpa1red children ar&based on transformatlonal grammar theory and can

only\be compared to normally developlng chlldren through ten years of age. The T- .

unit \analysw and the syntactic den51ty score “can prov1de analysis of written

v -

different from those . used on children beyond the - mastery of these rules. '

herefore, hngulstlc measures most commonly used to analyze the language levels _:' .
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L: language samples of children with profound through mild hearlng losses utilizing the
same measure. Interpretatlon of data and comparability to other populations Is
possible. | ; . - | ‘

Probably the most practlcal rationale for choice of the" T-unit analysis in
conjunctionfwjith the syntactic density score as measures of written language Is
that the educational methods developed for normally hearing children based upon
. the T-unit analysis, the slentence comblmng or compacting approaches to written
language instruction lend’ themselves well to the theoretical framework upon which
vthe hypotheses of this dissertation are based (l-larrell 1957; Mellprl, 1969; O'Hare,
1971). Language learning occurs best not through- structured memorization of
language rules and sentence structures but through demonstration of the flexibility
-and generalizabil.ity of language structures to convey the same meaning, frrespec- -
| tive of a child's ability to identify underlymg actual grammatical rules.

In summary, the T-unit agalysis and the syntactic density analysis appear to
‘be tools that can demonstrate developmvental growth without ceilin‘geffects due to
age;OZearing loss or level ot education. Further, it is a unit,which is clearly defined -
allo»ving for easy, reliable calculation, irresp'ective of a child's punctuation and

. B v,
: grammatical ability,. The model upon which clause development is founded focuses

-
on meaning and the use of syntax to convey this meaning The clause can therefore
be considered the building Umt for the semantic construction (Halliday, 1977).
'Thus, an analysis - of clause development seems to address the needs outlined

earlier. Expansion of the concept of semantics will-now be accdmplished through

discussion of the analysis of narrative discourse.



Analysis of Narrative Discourse ‘

' P
oo It was suggested earlier that the study of semantlcs ‘within the fléld of
education of the hearing impaired has focused primariiy upon single word menning
Consequently, it seemed important to broaden the scope of semantlc lnvestlgation
of language within the \h*earing impaired population to correspond rhore closely to*
current psycholinguistic conceptualizations of the semantlc component of lingulatic
Ly competence. Therefore, discussion of the semantlc characteristics of the written
language produced by young hearing impaired writers_will begin with an analysis of’
semantic relationships within. individual sentences and in_corporate inter-sentential
semantic quality.. ° ¥ “
. The development of a semantic analysis of written narrative discourse must .
\ N begin with the theory of how information is represented. The exp‘ression of Writte‘n'
\ language invo‘lves the retrievai of world ?<nowled9ge from memory which is then
commu‘nicated through the use of visual and language symbols. Therefore, the‘v@y |
. that ihformation 1s organized and stored will determine the ctonstruction and order
of written communication. There are- no existing, standardlzed measures which
allow for an indepth anaiysis ©of semantic relationships and the inferential reasoning
1ncorporated within spontaneously generated written narrative discourse. There is,

R}

. however, some information on ci‘uldren and adult's ‘comprehension of narrative
A .

discourse. Investigators studying the comprehension and recall of stories suggest
that'a sxmuar orgamzation, structure or schema, may influence the spontaneous .
o .
generation and construction of novel stories (Stem and Glenn, l979, Glenn and '
Stei?{ in press)._ 'Such\struq:ture .leads us to- consxder the organization and'

r'epresentation of information on a sentence and discourse level. At this trme it.

appears that the most psychologically useful measure for these theories ls found in -
. - 0

. ‘
N . . . PR
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proposmonal analysxs.
- ' The proposmonal code theory p051ts tlwat information is represented in unlts
of knowledge that can stand.as separate assertions (Anderson, 1930). Receptlvely,
a severe to profound;hearing"lmpaired individual acquires information from"the '
env1ronment prlmarlly through the v1sual modallty. This information may be coded
through proposmons 1rrespect1ve of the modallty of mput. There is some evidence
in the normal processmg hterature to suggest that this may occur (Pylyshyn, 1973
Kosslyn and Pomerantz, l977, and Hays—Roth 1979) " The proposmons are

‘additionally free of syntactlc restralnts, a variety of syntactxc structures can be .

used 'to express the same meaning. Even an inaccurate syntactic expressron 1s\!,,'

‘.ca“pable of communicating a coherent and a;"ppropriate sémantic idea.

Propositional analysis deals with semantlc representatlon within sentences.
lnd1v1dual seritences ca? be comprised of one or more propositions (Anderson and
Bower, 1973). Although thls.mvestlgator has criticized exclusive focus on the

| Single sentence unit in research dealing with syntax, the void ‘of information

regardlng semantic coding ‘of information for a hear1ng impaired populatlon

K

demands that initial 1nvest1gatlons include semantlc analyses at the sentence level
T ‘ W the" discourse level. Case grammar analysrs has been proposed by

Kretschmer and Kretschmer (1973). Proposmonal analysxs__can complement
mformatlon gleaned from case grammar analyses. - !-
Larger and more complex units of knowledge that are composed of collectlons

" of images and .proposxtlons are re_ferred to as schemas. Schemas organlze an

RN individual"s'.knowledge"about- general categories of objects, classes,'events and
types of Npeople.‘ These general units of knowledge represent stereotypic sequences,

" event schemas, or sequences of actions, sometlmes referred to as scripts (Schank

and Abelson, _l97'/'). ’l'hey play an important role in the understandlng and memory

4
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of stories, by allow_iné an lndividual to predict or anticipate what will occur in the °
sucCeedlng story events (Anderson, '1980).‘ If a story contains_lnformation which is

}contrary to an individual's scherna, the*lndividua14\vill?distort—such‘ln‘fori'n"a'tlon" to

correspond to his mternal structure (Bartlett, 1932) In a d'tlon, stories presented _

1dual's 1nternal schema
X iy

, loglcal order (Kmtsch

in scrambled order and therefore in Confllct W1th an ind
structure, are. less well recalled than ‘those presented in '

'1 (1978) have found that |

1977). Mandler and Johnson (1977) and Stem and Ne-zw r ‘
. I

readers who use story schemas demonstrate 1mprove

'

The more closely a story conforms to a reader's

call of the text or story.
S A ,
4 _

ternal schema, the better the

story is recalled (Thorndyke, 1977).

ry' schema-are” acqmred through experxem.es ustemng to stor1es as well as
life experlences (Mandler, 1978). The hearmg impaired child does not have asumuch
experx_ence lIstemng to stories as does the normallv hearing chlld _and\ life
experiences' are.frequently dependent upon input from the visual modality. Due to
the effect,of the hearing- impairment, sallent features of an experience .may be
more determined by the visual and tactile -rnodalitiesj rather than the combined .
.'input of auditory-vis'ual stirnuli. Hypothetlcally, it is possible'that schernata_-' may |
be organized dlfferently for a hearing xmpalred chlld than for a norma hearing
.Chl.ld These schemata appear to have 51gmf1cant unpact upon a chlld's ablllty to-
"derive meamng from read materlal and may even determme what 1nformatlon is
absorbed from that materlal especxally since school chlldren are sensitive to story
structure and use that structure to order recall (Stein and Glenn, l978)
. Kmtsch ‘and Greene (1978) report that readers. wrlte better summaries for
stories for which ‘they have approprzate schenata_ than for stories for which the.yl o

" lack schernat'a." éulture-speciﬁc schema aids both comp‘rehendlng and reconstrur:t-

ing of stories and this effect is related to the overall organization of the story

— . . \
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' vra.ther than to the level of the single sentence. The question of _whether or }m'

- hearing impairment determlnes culture-specific schema éannot yet be answered. |
Let s suppose,' as Myklebust (l965) suggests, that; there is a psychology' of
deafness whxch d1ffers from a psychology of hearlng, that the cogmtwe bases of -
'semantlc memory, the proposltlonal code and schema nodes, dlffer 1n a hearlng

impaired populatlon because these conceptual units are dependent upon and gu1ded |

~“""by visual and tactlle-kmesthenc input rather than aud1tory-v1sual input. La.nguage
: performance and competence ina hearlng 1mpa1red populatloimay be, d1ctated by a-

-visual rather than aud1tory-v1sual base thereby producmg a coding. system which is

neither equ1valent delayed nor d1sordered s1mply dlfferent. Kmtsch and Greene

}

(1978) speak of culture-spec1f1c d1fferences in understand1ng of storles. . Perhaps

' : hearmg 1mpa1rment represents a d1fferent experlence whxch grounds its’ schema in

J(- , o modallty-domlnated 1nformatlon through the v1sual system, What may be essent1al
for followmg the sequence of a story in aud1tory descr1ptions may be unnecessar1ly
redundant in a visual schema. In other words, the cr1t1cal components of a story
may not be the same for a- hea\lng impaired ch1ld as for a ‘normally hearmg child.
Story tellmg may necessltate a descr1ptlon of a vxsual p1cture, which may not be as
crucial in an auditory language system. Therefore, if 1nformatlon is coded and -
remembered 'in propbsitions and schemas and if these schemata are different in a

'hearlng 1mpa1red populatlon, then the current emphasis on syntactic competence o

may be providing misleading observatxons concerning the language of hearing
1mpa1red children,
If the sentence (clause) is the on-line perceptual unit while the discourse (idea .
B set/logical'" event sg;ce) is the unit of .cognitive ’(semantic) memory (Hurtig, l978), |
' then language emphasls on yntactic structure, "the production unit rather than on

the cognitive organizational unit, may have masked the actual cause of delayed .
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, deviant, language in the he

-and, .as hypothesiz 4ng 1mpaiz/ed. population. The -

hypotheses of this dissertation are based on Athe assumption that a 'study_ of

narrative discours¢ in the spontaneous, written language of hearing impaired’

children will provide more clies to the ;ganizatioh of scLefna in thé“h'earinog
g impaired population than an investi ation; of semantic erhory ‘and 'lr'e.akd'ing ‘
éomprehensioﬁ._ logical applicaﬁo i 'of this thééry must befin with an anai&sislozf
macro an\! micro prqédsitions ‘within i;ldi\;iduél sentencés- Kiﬁtsch',h 1974;" Tu_rnf:f
.ana Greene, 976). ) .",/ B — | ‘ ST ,
Kintseh (1977), Ma cl/er and Johnson '(1977) and Thorndyke (1977) have .
i “the: constru/c;Zﬁ' of stories and",d;ete'rﬁiined th,a\t" vs‘toriesv have an
underlying st'ructur"‘e /o/f episodes. Stories have a §'t\ruchre which minima:i’;y réquirés '
a SE.'T"I'ING,l -THEM/é, .PLof A&D RESCLUTI().N (Rumelhalrt/, Ms) -Every. even{ or
"node" is ‘rela/ted by either c'aﬁsa'l or ktemp.or'al'reltiohships‘( These nodes have aiso "

be.en.refer",réd to as macfp propositions (Kintsch and Kintsch, 1978) and will be‘
referreq/ {o ‘as such here. The ‘Stein and Glenn (197§) story grafnm'ax:‘has been
. ého;,e‘(( as the most.appi‘opr{ﬁfe method of afialjsis for th s disse,rtafion; pri:ryérily
be’éaUse the ‘ana;ly;is is déarly defined and well cieveloped élio:wing for ap.pli'cation
/ /;co lWritteh’language. sampl'es.".G;l'ehn and Stein (in press) ave",themse}i‘&s apéli"ed

/" this stofy _g.ram.rlnar structure analysis to the written language production’ of young

-

/ children. This typical story grammar analysis includes: - SETTING and EP"ISOQE'S’

(the EPISODES consist of EVENTS, INTERNAL R'iéééow%s, ATTEMPI,,,C(’)_NSE_
QUENCE and ,RE/:CTION)‘ (Stein and Glenn; 1979; Glenn and Stein,. 1n ;’;:ress). Stein
and %\!ezwor#ki (1978) delineate each of .-;chegé cquqxaents: ’ the SETTING includes
an introductioh“ of ,the., pfotagénist. It éan contain iﬁnf'orm.at'ion ;ab.out physical, .
social‘ot; tempc’ii‘al cgntexts‘. inj\;vhich ‘the remainde:; of ;'thv story 'OvCW:.CUrs._ The.

- " INITIATING EVENT is an actio{ an internal event, or natural occurrence \'vhich.
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serves to. initiate or to'._cause a response -in the protago‘nist. . The INTERNAL . |
RESlPONSE can b_e'-an emotion‘, cognition, or goal of the protagonist. .A‘n A‘I‘T_EMI”T
IS an overt f;aCtion to obtain the protagonist's goal. A CONSEQUEN'CE IS an event,ﬂ
action. or endstate which. makes the atta1nrhent or non-attamment of the
protagomst's goal The REACTION LS an’ emotion, cognmon, actIon or’ endstate
expressmg ‘the protagonIst's feehngs about his goaI attamment or relatmg the -
broader consequentIal realm of the protagomst's goal attamment. o |
. In’ addItIon, story proposmons defme the event cham whxch represents the
loglcal structure or scaffoldmg of a story, depxctmg causal 1nferences necessary forv -
its comprehensmn. The three forma.l c0'nponents in the event chaxn representatxon '
“are (1) proposnon types, (2) connectrves, and (3) connectlon rules (Warren, Nlcholas( .
"‘and Trabasso, 1973). The seven types of proposmons are: ‘STATE, EVENT
ACTION, COGNITION, DISPLAY IMPULSE and GOAL. A STATE proposmon isan
%bjectrve condition of the world envxronment, of the protagomst, or of another :
character.,’ STATES may exist ‘erthe'r;(mdependently o;f or as the result of a

|
~protagonist's actIon. An E}ENT proposxtlon is an object1ve occurrence or-an actIon

by another character. EVENTS m‘ay occur’ e1ther Independently of or as the result
of the protagomst's actIon. / ACTION and COGNITION proposxtxons can be B
- . responses. An ACTION proposmon is a vquntary external movement or behawor '
~ on 'the part of the protagomst. A COGNITION proposmon -IS a mental act; a .
N voluntary external movement or behavior on the part of the protagonxst., A
.r_ COGNITION proposmon is a mental act, a voluntary internal occurrence or sel:f-.-'
induced state on the part of the: protagomst. DISPLAY and IMPULSE proposmons '
| can be reactIons. A DISPLAY proposmon is-an 1nvolUntary external movement or )

- behavior on the part of the protagonist. An IMPULSE proposxtIon is an 1nvoluntary ,

internal occurrence or state of the: protagomst. A GOAL proPosxtIon isa %‘foluntary

3,‘_",‘:1 o 45 k e
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or involuntary internal goal held by the protagonist, a state of 'desiring" that a-

certain occurrence should happen or condition exist (Warren, Nicholas -and

A Trabasso, 1978):

" Event chains are also composed of logical connectives: MOTIVATION, ;7
PHYSICAL CAUSATION, PSYCHOLOGICAL CAUSATION and ENABLEMENT,._‘
TEMPORAL SUCCESSION (then) -and TEMPORAL COEXISTENCE (and) These‘jff

) connectlons are - governed by connectlon rules thlch refer to the a prlorl‘

restrlctlons _Wwhich constraln permlssable combmatlons of proposmon types and
connectlves. Warren, Nlcholas and Trabasso (1973) contend that one such‘.

connectlon rule is that INTERNAL REAC IONS can only be PSYCHOLOGICALLY":‘

. 'CAUSE.D. Descrlptlons of wrltten language samples of hearlng 1mpa1red chlldren‘

will . provxde 1nformatxon regardmg the slmllarxty of connectlves used and.

connection rules Wthh govern the scaffoldlng of the event chaln.

Such characterlzatlons of story grammar st;ucture proposmons “allow for an

'exammatlon of the 1nferences necessary for a reader to make 1f he/she is to

comprehend the sequence of the event’ cham. The apphcatlon of story grammar o

an/ysrs Wthh 1ncludes eplsode nodes or story proposltlons to spontaneously :

'generated ymtten language samples prov1de a means by which.,a descrlptlon of

~story structure and event chains within a hearmg 1mpa1red population can be

e

' obtamed. Unfortunately, story grammar analysls does not lend itself well to

' statlstlcal comparlson with the other methods chosen. It is hoped -that thls‘

dlssertalton will provxde an 1n1t1al step toward a more complete deseription of A

semmantic ability. A goal of this. dlssertatlon is tQ, demonstrate the 1mportance of

'proposmonal analysxs types. Lo . . o

. 7/
The spontaneously generated written language samples of normally hearlng.

' chlldren and hearing lmpalred chlldren w1ll be analyzed ‘through a proposmonal
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analysis within sentences in this st-udy. This method should provide insight into the -
semant1c codmg of 1nformat1on \in a- hear1ng impaired pop’hla’uon as compared toa

normally hearing populat1on. Th1s expanswn is accomphshed by exammmg meamng'-

1ntra-séntent1ally.

0

Analys1s of narratwe dlscourse, however, is not: the only means to 1nvest1gate

/

semant1c relat1onsh1ps w1thxn a wr1tten text., The analys:s of text cohes1on prov1des

!

mformatlon regardmg the way in which each descr1puon of character, event or
ep1sode.1s‘ coheswely bound _,together from one;specmc individual ‘idea ta another.-

This reference system will be discussed next.
/
.‘/' .

Analysis of Text Cohesion:

. i A v C
The analysxs of narratwe d1scoUrse throughsa story grammar approach _

-

exammes the semantxc relat1onsh1p§w1th1n the text as a whole, It is a constructlve'

process by Wthh an individual orgamzes the 1nformatlon to be conveyed in general

non-spec1f1c umts of 1nformat1on. This structure orgam}es semantic 1nformat1on so
v _

that the '1dea to be commum‘cated is recexved in a logxcal 'sequence. However, this

- . ., ‘

e -techmque makes no.. prov1s1on for .the way. in wh1ch {e‘ach descr1ptxon of character, L

event or epi: de is coheswely bound tOgether from one spec1f1c 1nd1v1dual idea to -

- The analysis of cohesion satisfies this role by representing the relationship of

/
: sentences to the text. Thus, the analys1s of the text as a whole is accomphshed by -

: decodmg the lxnkage between 1nd1v1dual pieces of mformatlon. This system of
L] / .
l‘ . ‘
" connective devices allows the reader to follow the_log1cal sequence of events and |

- the flow /of information coherently. 'The concept of textvcohesion- deals-only with

the ref?‘rence system within the text. Both.semantics and syntax play interact in a

' . / ‘ o . o
e . .
) . v - . . ) \ .
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| - crucial way in the ':cohesion of the En‘gl‘ish language.” Cohesion dfffers from the
logicaléconnecthes and connection' rules described .in”the discussion of narrative
d1scourse because  the focus 1s upon word-to-word reference between sentences,
rather than thought-to-thought or concept-to-concept orgamzatlon. :
Ha.lhday and Hasan (1976) def1ne the concept of COheSIOH as a semantlc one |
which refers to the relatlon of meamng that exxsts w1th1n a text’ and that defme 1t
as a text. "\ny passage, spoken or wr1tten, that forms a un1f1ed text 1ncorpo ates
‘cohes1on, -where the 1nterpretat10n of one element is dependent upon another.

- \\
4( ~ \ U
element present w1thm the text and cannot be - effectrvely decoded without- \

compnse a story, rather than a series’of’ unrelated sentences, coheslve chains must

¥ '. exist thhm the body of the text. This semanti¢ system can be achreved exther

/]
through grammar or through vocabulary (Halhday, 1977)

[}

Halhday and Hasan (1976) speak broadly of contextual references to intlude -

exophoric or situation references and endophoric or textual reference. Analysis of

L cohesxon deal,s only. w1th endophorrc refernces, those wh1ch refer to an element
. \ M
found within the text. Endophorlc éeferences may be either anaphonc (referrmg to

the precedmg text) or cataphorxc (refernng to_the succeedmg text) The

L4

ewhat confusmg because

| termmology in Halhday and Hasan (1976) become

there rs a second use- of the word "reference" desrgnanng type of coheswe dev1ce._
¢ \

" The fxye types of endophorxc textua.l cohes1o(ns are eference, (2) _Subst;tutxo\n, "
(3)'Ell‘ipsis, (4) Conjunction-, and (5) Lexical Cohes\ion.§ Henceforth, the use of the -

word "Reference" will app'ly to one of the five types of textual c.ohesions. —
There are three types of Reference cohesrons.‘ (l) personal references such as '

girl/she or gxrl/he;s, (2) demonstratxve references rsuch as /the/, /thxs/, or /that/, “
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(3) comparative references as in "the same," "the opposlte," Must like the," and "the

The second type of cohesion, Substitution, occurs through the replacement.’of :
oné item for another. Only a certaln catg:gory of - word satlsfles the requxrement of'
substltutlon._ Three types of substltutlon are poss1ble- Nominal (My 52‘39 is too

| blunt. Tl get a sharper one.), Verbal (You think Mary knows.. Yes‘,qeyerybody"

does.), and Clausal (Is there gomg to'be a storm? It says $0.).

f"(‘ Ellipsis occurs w1th1n the text when an‘item is replaced by noth1ng The three

e

elllptlcal devxces are Nomlnal Verbal and Clausal An example of a nomlnal

| o ellipsis is: ‘Vhlch hat w1ll you ‘wear? Thls is the best .. -
There are four.. types of conjunction ;co_hesxons:. - additive- (e.g., .and),
~ adversative (e.g., where), causal (e.g., because) and tem) oral (e.g., when). Lexical
cohes,ions, the fifth typ'e,' ‘are the most semantically in eresting and include two

|
ntypes. 1) collocatlon nd 2) reiteration. Collocation is systematxc relatlonshlp

between pairs of ' rdss i.e., antonyms (hot/cold), words drawn from the same
’ .ordered series (red/green) or any pair Iof lexical items in some way~ assoc1ated with
\ ' the other (laugh/joke, garden/dig, or ill/dOCtor) "Reiteration is a-cohesion whioh
N relies upon (1) the use of the same ‘word (boy/boy), (a synonym}(large/blg), or (3) a
\ superordinate (car/Jaguar) or general, word (boy/child). _ )
\ As can be seen in *this, dlscusslonlof the Halllday and Hasan (1976) theory of'

\

coheslve dev1ces‘both syntax and vocabulary play a slgmflcant role 1n\0£a decodmg
of connectlons w1th1n a wrlt‘yen text. Perhaps this' is the reason de Beaugrande

- (1980) prefers to- conceive of coheslon as semantlcs of syntax or a /syntax of
o semantlcs. Aithough de Beaugrande (1380) agrees w1th the types of coheslve_‘ |

- devices presented by Halliday and Hasan ((l«976), he .collapses. tlﬁse types_under

. different ea,tegories. ‘The primary diflerences can bje seen_ in his category status of
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, recurrence which refe\ to an actual repet1t1on of e press1ons and the’ category

~_ ecurrence is synonymous. wit the Halhday and Hasan

status of definiteness.

'element. Co-reference' can be ef her ana(phorlc or cataphor1c and 1nc1udes all_'

‘ lexical- cohes1ons w1th the except1on

4

\-
recurrence. De Beaugrande (1980) 1ncludes
exophora as a type of text cohesion in

)

\ -
\is theoret1cal model There-1s 1ncreas1ng_
ev1dence that exophorlc reference occurs . 1th1n the wr1tﬂen text and is crucial to
: 1nference deczs1ons made- by the reader (War en, N1cholas and Trabasso, 1979, Stein

- and Trabasso in press; Trabasso, Stein and Johnson, in press) o R ; :

Recall that & theoret1cal hypothes1s of th1s dlssertatmn is that the semantxi

system and 1nformat10n process1ng in the hear1ng 1mpa1red populat1on may"
dlffer from that of a normally hear1ng populatxon. A v1suall‘y coded semantlc
'schema may be a p1ctor1al repre‘sentatxon of an event or episode. Referente may
seem \Unnecessarily redundant to ‘an_individual who rel1es pr1mar11y upon a’
rev1sua11\zat10n of an event or an 1magery recreat10n of -an act1on sequence.
Exophonc1 reference may in fact be the most cruc1al element because the wr1ter'
may assur'ne that reference does not have to be present in'a text, if the reader is
" using a/v1SUal r@presentatlon system. If -hearing 1mpa1red 1nd1v‘1duals Petrleve'
intormat~ion by visually recreating ‘a schema in thelr cognition, _textual refeJence
may be les_simportant than situational reference.'.' An analysis_ of text:c’ohes_ion may
,thug:, provide’ more{ support toA a hypothesis of a differ‘ence in __.__.semantic ~coding
processes in hearirig impaired individualg. - | - |
The discussion of tex?cohesion, thus far, ha.s remained on a theoretiCai level.

>

' The Halliday and Hasan ,(1976)‘analys'is of cohesion has recently been,applied'_t_o an
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"analys1s of discourse in oral languag;{{godha]sky,\l%O, Hickmann, l980) Text'

, cohesion analys1s has also bet recently applled to spontnneously generated wrltten
_language samples (Collins, 1980, Erler, l979, Garber, l980 Moe, l978, Starling,

. l979). Emphasls has been excluswely upon endo horic text r.eferences. The

‘investigation of exophoric text reference may provide the descr1pt1ve information—-.__

JE

®

which will helpto_ 'better define hHow language is processed by a héfring impaired
A -individuat:~ \‘ | |

3 . -

"~ The def1n1t1onal categor1es of Halliday and Hasan (l976) wxll be used for the

' purpose of exam1n1ng the number of cohes1ve t1es and the types of cohes1ve t1es

A e

present w1th1n the written language of both hear1ng 1mpa1red and normally heanng

»

children. However, the category bgeakdown proposed by de Beaugrande (1980) in:

- T .wh1ch recurrence is - removed from lex1cal coheslon 1s more compatible to the -
\ hypothes1s proposed by this, d1ssertatlon that tz‘t coheslon «sUpplles mformatlon
o with - respect to the interaction of sy-\tax nd semantlcs.. Therefore, the ,:

u’n\:catlons of the results of this 1nvest1gatlon will ‘be d1scussed in the de

B augrande (1980) framework a well as Halllday and Hasan (1976) " 3
1 ~ R

e

~S.'l]m.mary \—» | ’ . L

\ Based upon 1nformat1on from .the llterature, the follow1ng hypotheses

Zx‘;,_ T
T

' concermng expected results o’f the research des1gn were for ulated. F1rst,
sxgn1f1cant dlfferences between normally he;flng and hear1ng 1mpa1 ed children are_ :

- expected to be\!ound across all language measures.  Such f1nd1ngs ould repllcate:
.preylous.research flndlngs‘ln the area of language functioning and hearving;impai-red.
children. - o E S “ o '

- e Second, it is hypﬁthesized that;'all lan‘guage measures, text,_cohesion, ’clause |

¢
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development and proposltlonal analysls, will demonstrate sxgmflcant linear develop-

\\r:ental t@!, indicating growth w1th 1ncreased chronolog1cal age. Studles dealin

ith syntactlc SklllS W1th1n the language of hearing 1mpa1red chlldren have’

demonstrated that a linear development whlle very slow, is present. \
B W e

1
Thll‘d 1t is proJected that the age trends for the normally hear1ng chlldren

will not differ s1gn1f1cantly from the age. trends for the hearlng impaired chlldren.

\ Prev1ous\\

3

\syntactlc development of hear1ng 1mparred chlldren, it was a depressed reflectlon

res arch has found that although m1n1mal growth was found in the

of the syntact1 development of normally hearing children. It is ant1C1pated -that

fhe hand1capp1ng cond1tlon by age 1nteractlon may be non-slgmflcant since’ data

from language measures is collapsed although 1t has been stated that»semantlc_

\ LY

characterlstlcs ma>\d1ffer from syntactlc character1st1cs.
: ) .

Fourth 1t is hypotheslzed that 51gn1f1cantly different performance on. each"
language measures w1ll be found, 1nchat1ng that the chosen measures are, 1nd1cat1ve

of a varlety of language abllltles.
<

Flf‘th, it is belleved that"the normally hearlng children and hear1ng impaired

L)

- -

Children' will ev-idence different abilities accord1r?g}o whether the measure ar
o syntact1c 1n nature or- whether they are 1nd1cators of‘ semant1c ability. The .

-

dlfferences between'semantlc measures and syntact1c measures ;Nlll be 1nvest1gated
e

through this 1nteractlon._ Further, there should be a main effect for the measures :
factor. A 51gn1f1cant 1nteractlon between measures and handlcapping condltlon is

- \
'

_ expected to prov1de the most 1nterest1ng mformatlon. a\ i
A

S Therefore, there should be a 51gn1f1cant ma1n effe A0r hand1Capp1ng.

f;-a ain effect for the -

1nteractlo‘n between hand1capp1ng condition and age is hypotheslzed to be non-' '

¢
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“significant.

N L ' _ /_/ ) .. . L. ".. v. X ‘
-~ Finally, the multipleﬁer’a’cnon between handicapping condition, age and
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‘ -Hearing Impalred Subjects

CHAPTER Il -

METHOD

c.._'»' . .(
A

The purpose of this investigation was to’ compare performance rneasured by

L . . : . . : ’ . .
‘analysis of clause development, narrative discourse, and text cohesion for five age

. groups of. normally hearing and hearing .i.rlnpaired children. This_chapter discusses

the method by which this goal was accomplished. . . s { '

_ S-ub.jects

-~

'The hearlng impaired subjec;s 1ncluded forty-elght school-aged chxldren 1n~

ea of f1ve -age. groups. Group I--age lO, Group II-age ll Group III-age 12, .
Group IV—age 13, and Group V-age 14, “here were ten children in Group I six in
Group Il thlrteen chlldren in Group III, twelve ch1ldren in GroUp IV and elght
.chlldren in Group V. All chlldren demonstrated greater than 65 dB pure tone
average hearlng levels 1n'the better ear. The age at onset of the hearlng loss was
prior to elghteen months. Therefore, the children were all consldered prellngually
hearlng—lmpalred All hearlng losses were sensor1neural in nature. The means and .

©

standard devlatlons of hearlng thresholds f‘o:_;;he hearlng 1mpa1red children are

'-_.shown in Table I. The classroom teacher Supplled the audiological 4nformatlon

K3

Wthh was recorded in each child's school records. Table I deplcts the /sub)ects'

_speech receptlon thresholds and Table III shows 1nformatlon regardlng the1r a1ded o

speech dlscru'm"l tion scores. - ,
" The sub]ects were free of any hand1caqpp1ng condltlo related to visual

(except for corrected vxsual deﬁécts), central .nervous system dysfunctwn, '
«

Y -~ ’ -
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Table 1
“Pure Tone Averages

Age Range = Mean ~ Standard _Devia"tion'
- 10 €-110 . - 93.2 | : 14.9

11 67100 . 87.8 - 15.5

12 67-110 - 9?.6, . 13.9

13 70-105 %0.2 12.7 ;

14 ‘ 70-100 .3 9.9

. T
Table II : ‘ iy
~ Aided Speech Recéption Thresholds “ |
o . |

- ‘Age Range Mean - "Sta.ndard Deviation

10 2560 o | - w1

* CNT | | |

| 1 28-80 Y S 19.8

12 15-52 85 1.1

| *L ONT | |
13 18-55 om0 1009
14 2575 . . 42.9 15.6

* *CNT = can not test




Aided S'l__)eech Discrimination Scores

Table 1l

-

39

Age °

Mean

Rangé, Standard' Deviation

10 | 16-88 % 52% 36.0
*7 CNT |

11 48-84 % 627 % 18.9
*3 CNT

12 60-91 % 80.3 % 13.8
*§ CNT

13 16-80 % 50.9 % ©23.6
*5 CNT. - -

L4 3276 % 39.3 % 21.9
*2 CNT

*CNT = can not test

56
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.

emotional, physical, and intellectual disorders. All the hearing impaired children
hacfw intelligence quotient of at least 80 on the performance scale of the WISC,
- WISC-R or some comparable performance test of -intelligence as recorded in the
school records. .The means, standard deviations and ranges are shown in Table IV,
Last, all hearing impaired sub]ects attended public day schools in the state of -
Colorado and were -educated in either an oral-aural or total communication
methodological program. The number of children educated by each methodology lSl
showr in Table V. There were more male children than female children as is
characteristic of the hearing impaired population in the United States. Fifty-five
'percentlof the children were m-ale and forty-five percent ‘were female. The
distribution is identical to statistics reporteg for the population_ as a whole
(Jensemaand Trybus, 1978). The exact distrihutionv is shown.in Table VI.~-, |

Normally Hearing Subjects

The normall); hearingl subjects vconsisted of forty-nine/' normally hearing

school-aged children ‘matched for age, urban/semi-urban residence, sex, and

performance intelligence scores. They were free of the handicapping conditions
described eariier. These subjects were students within the Denver city proper and’

the surrounding suburbs, as were the hearing impaired subjects. The children were

chosen to insure that their non-verbal performance intelligence quotients were.’

distributed in the same manner as in the’ hearing impaired sample. Determination

l'~

of this criterion was made by the investigator on the basis of theirperformance on
-

the WISC-R performance scale. _
. Materials
This study u,seg the Acc1dent/Emergency Picture from the Peabody Language |
Development Kit/for the purpose of eliciting a- written language sample. Paper and

" pencils of the type with which the children were familiar were utilized during the_
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- Table IV
Performance Intelligence Scores
* . s
vt Age Hearing_Lvypaired : o ‘Norm_all& Hearing
10 - Mean : 110.4 \ 108.9
- SD . ' 10.8 14.3
‘Range o (93-123) ey (90-124)
11 Mean ’ 110.8 _ '116.7 .
SD - 171 | 1.8 ‘
u Range (84-131) L (99-138)
12 Mean N 105.8 o 106.2
SD ' 16.3 : - 105
Range - - (85-134) (86-120)
13 Mean 105.8 106.2
SD 14.5 . 110.5 ,
Range (83-122) ! (91-121) "
14 Mean 5 983 . 106.7 '
SD h o 13.9 - | 10.9 :
Range = 7 (84-122) . (96-120) b
!
|
. [ 4 :
14
r ‘ 2 ~
B LY /
1
,.} )
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Table V
.. Distributioﬁ by. Methbdology
; . 'Oral-‘au.ral/'l'otal Cohmunication
. \ . L . ’ )
Age N Oral-Aural - Total ComrhUnicatio_n
10 0 7 3 - 7
%W’ 11 6 4 2
¥ 12 13 | 7 - | 6
3 ST 9 . 3
jU s s o
_Totals " b9 o .22
.‘ m |
) “
Table VI
. _ Distribution by Sex of
. : Hearing Imba;red ‘Children '  : )
Qge ' o N : Ma!e ., -~ Female
10 w0 7 o 3
S TR 6 s 3
12 | 13 o8 - R
13 - 12 : 12 . ' 5
? 8 6 2
Totals - R -z vz

99
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testing. The picture depicted an accident scene involving an automobile and a
' newspaper deliyery boy riding a bike. Emergency personnel were at the scene of
the accident, in addition to spectators such as pedestrians and shdp owners. The

single colored picture was chosen to control thei schema represented in the v_isuaI

stimulus. The Myklebust Picture Story LamuagLe Test (1965), in éontrast, fuses a
+ stimulus picture with a more open-ended- schema base. Picture stimuli, such as the
one chosen for this study, are typically used within the classroom to_elicit oral-
© aural, sigr;ed and written language samples in a hearing impaired'p0pl,1;Tatioh.ij
Procedure : ' .

Testers |
Fifty testers, comprising educators of the hearing impaired, audiologists and’
thech/language pathologists (With experience working with .‘he'aring irnpaired
children), were selected by the state representatwe of Spec1a1 educat1on to test the
-hear1ng impaired’ chlldren. The testers were trained in the adm1n1strat1on of the
written language test through a series of five statew1de workshops. The
1nvest1gator was the trainer for all ﬁve workshops. -The testers were requ1red to
atténd three out of the f1ve workshops. R - \
There were two testers for the‘normally hear1ng sample, the 1nvest1gator and
a résearch assistant. The resea;ch ass1stant was tra1ned in the testmg procedure
. using the same guidelines'developed for training testersof the hearing 1mpa1red~
sample. | L i

Testmg .

EO The study ut1hzed the followmg procedure for 5§th- normally hearing and

-

hearmg 1mpa1red subjects. The examiner, appeared before a group of chlldren .

’

holdmg»the Peabody Acc1dent/Emergency P1cture so that each child could see 1t.

Each group had an average pf elght ch1l’dren. The examiner 1nstructed them with. #

N
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the language system used within their classroom setting (oral-aural or total

’_ communication)° "Look at this picture carefully." After a pause of twenty

seconds, s/he told them' "You are to write a story about this picture. You may

, look at it as much and as often as you care to. Be sure to whte the best story you

can. Begin writing whenever you are ready." The instructions were repeated until

. |
the examiner subjectively determined that all the children understood The picturé

was then placed in a central position where it could be seen easily._ Thereafter, the
. . \ .
examiner remained present and available, but in the background. Questions were

answered in a neutral manner, indicating that neither hel nor fu rther suggestions
24 P ‘-\ 44

would be given. If a child asked "Should I put a title?" the reply w\as, "If you want

to.' Write the story the way you think is best." Any questions regarding content

were responded to in this way. }Infrequently a child said, "l can't write a story." In

this event encouragement was given through comments ‘such as, "Try to -write

e B

something--anything you can think of. " The objective of the procedure \'vas toT
secure the best sample of written language of which the individual was capable,
even if it was only a few poorly produced words or phrases. The children were

\
allowed- as much time as they r :ded to complete the story. Most ch_ildren

. & ’ i ‘\

completed the story in 20-30 minutes. These procedures are similar to thse given
N b’ M ' .

for the Picture Story Language Test (Myklebust, 1965). \\

Data Analysis -

As discussed prevxously, the written compositionrof—both hearing impaired

and normally hearing sub)ects were analyzed in three areas: clause development,

' written- narrative discourse and cohesion. . Each of these areas is discussed in rthe

suc%eeding sections.
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Coding
- Coders and Criteria’

Two speech/language 'pathylo/gist)s. and the investieator coded the written

language samples. The investigatlor trained the coders in the following procedures.

Coding for the propositional analysis was based on requirements dellneated py

Turner an.d'Greene (l977), Kintsch (1974), and Kintsch (in press). (Appendix I, Table

XXXV) No =deviations- from these criteria were required for this study. The

analysis of. clause development was coded accotding to the requirements described

- by Hunt (l;9l65) for the T-unit analysis and Golub and Kidder (1974) for the syntactic |

density score. (Appendix 1, Table XXXVI) No deviations frorn thdese criteria were

_requ1red for th1s study. Text cohesion coding was based 'upon criteria developed by -

- _ Halliday and Hasan (1976) for the analysis of wrltten texts. (Appendix 1, ’l'able
| XXXVII) No dev1atlons from this system were requ1red for this partlcular study
’-.All written attempts were coded with the exception of those responses Wthh were
incapable of being deciphered and were gibberish, ,based on th‘.’;,. agreement

concensus from at least two coders.

Linguistic Coding

¢ Analysis of clause development - syntactic density score and T-unit. The

\»..

Golub and Kidder (1974) rnetlyd of clause developm'ent’anazlysis described' as the
Syntactlc Density Scod:e was u:ed. Slxty-three syntaqtlc structures were included

in the Golub and Kidder study and were put through a process of mult1var1ate

- analysls. Twelve variables were 1solated. These variables correlated s1gn1f1cantly

/g © with teachers' judgménts of written. language samples. ’l’hrough a process of:
-canomcal correlatlon analysls relatlve welghts were ass1gned to _the raw score
ylelded for each variable according to its contribution to a factor named "syntactlc

(=]

-dens1ty.'\' In this research study n_aw data were obtained in thirteen category levels:
r @ \ '
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(1) number of T-units, (2) words per T-unit, (3) words per main clause, (4) words per

subordinate clause, (5) subordinate clauses _per T-unit, (6) number of modals, (7)

number of "be," "have" forms in the aux111ary, (8) number of preposmonal phrases,.

(9) number of Dossesswe nouns and pronouns, (10) adverbs of t1me, (ll) number of

gerunds, participles, and absolute phrases, (12) syntactic density score, and (13)

.

. grade level. The specific weights assigned to each category level are shown in

Table XXXVI, Appendix I. o N

Analysis of narrative discourse. The harrative discourse of each written

composition was analyzed for _the’ﬁumber of propositions which could be idehtifiéd

(Kintsch 197#- Turner and Greene, 1977; and Kintsch in press). An example of the

_propos1t1onal analys1s of a hearing impaired ch1ld is shown in Appendix I, Table
N\

XXXV. The data were obtained ir\ hree levels: total proposmons, number of macro

propositions and number of micro%propositions. As prev1ously mennoned, th1s

particular type of analysis is a descriptign of the semantic relatlonsh1ps within the

individual sentence. o i;
Analysis of text cohesion. The cohesio 'of the Writtenl lan'guage‘ samples was

analyzed according to Halliday and Hasan (1976). The types of cohesions -

~£‘\
(pronoun, demonstrative and comparat1ve), (2) lexical repetmon, (3) collgcations

(general nouns-verbs, su erord1nates,s nonyms, antonyms, and (4) conjunctions.
, y SUp ynony Y, JLh

" Inter-coder relia"bility. -Inter-coder reliability was determined in % pilot

study. A criterion of 90% agreement was set in order to continue coding. F1ve »

hundred )udgments were made on the wr1tten language performance of f1fteen
sub)ects._ ) h ' - -

Statistical Analysis.

Analysis of the data began with four, three ‘factor, repeated measures.

.e ' »
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(endophornc references within the text) were categorized as follows' (1) reference
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analyses of variance. The factors were age, handicapping condition and language °*

measures. The following section describes the methods used for answering the ,

~ research questions in the analysis of clause development.

Analysis of Clause Development .

A three-factor repeat‘ed measures design S (AxH) x M, subjects nested in (age

crossed by handicapping condition) crossed by language measures. The first factor,

age, incorporated five levels, ages 10, 11, 12, 13, and 14. The second factor,
. handlcapplng condition, mcorporated two levels, normally hearing and hearlng

1mpa1red The. thll‘d factor, measures, mcorporated nine levels: (l) words per T-
\ umt,r’ (2) words per main clause, (3) words per subordinate clause, (4) number of

modals, (5) number of "be," "have,” forms in the aux1l1ary, (6) number “of
| preposltlonal phrases, (7) numbe‘g of possess1ve nouns and pronouns, (3) number of*r

- - adverbs of tlme, and (9) number of gerunds, part1c1ples and absolute [phrases.
) X

R The research ‘questions for which these statistical procedures were intended

to supply answers were as follows: .
¢
- I.  Does the performance of hearlng 1mpa1red chlldren differ from 'ehat of

4

normally. hearlng chlldren on language measures of clause deVelopment" K

2. Does the overall performance of hearlng impaired and normally hearing
children increase with age on the language measures of clause’
development"v !

3 3. | Does the performance of normally hearmg chlldren differ from hearing
1mpa1red children as a functlon of age on the language measures of
clause development" )

' ;/ B 4 Isthe chlldren's performance on the language measures which 1ncorpor-

“ate the analysls of clause development d1fferent" .

-

J. Do the age d1fferences change according to the language measure?

R T
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} S,

6. Do the normally hearing and the hearing impaired perform differently

according to the measure?

e . ! .
Analysis of Proportions . oo .

The second analysis incorporated the xthree aspects- of written language
(clause development, narrative discourse and text cohesion) in order to 1nvestigate
the role ofL syntax and semantics in the wr1tt’en language of school aged children.

~,
The statistical design Wthh allowed the attainment of this goal’ was a repeated ‘

#
measures analysis of variance, S (A x H) x M sub]ects nested in (age crossed by
handicapping condition) crossed by measure . The first factor, handlcapping
condition, included two levels, normally hearing and hearing impaired. The second

factor, age, included five age levels (10, ll; 12, 13, 14), as previously described.

The third factor, measures, was composed of’five levels: (1) macro propositions/
total propositions, (2) jmicro proposxtions/total propositions, (3) syntactic cohe-
sions/total cohesions, (4) semantic cohesions/total cohesions, and (5) syntactic
density-/total syntactic denslty score. Macro;propositions and micro prepositions

-

were defined according to the Kintsch (1974) guidelines. Syntactic‘cohesions were

.defined as all reference and conju&ction cohesions. Semanti¢ cohesions were

defined as lexical repetitions and collocationsi.: All proportions— were transformed
through an arcsxne transformation’ to allow for the use of parametric statistics.
. 'The abOVe analyses were designed to ansv}/er the followmg questions'
L Does the ‘perfofmance of hearing impaired children differ from that of

normally hearing children across all levels of the language. measures?
l

Does the overall performance of hearing impaired and normally hearing:
. children increase with ageon the levels of the language measure}?

'3, Does the performance of_normally hearing children differ fro

their

hearing impaired peers as a function of age?

-
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4 Do the children perform differently on each of the language measures
| which incorporate the analysis of proportions? |
5. Doage differences change according to the language measure?
6. Do normally hearing and hearing imﬁaired children perform differently
| ' accordmg to the language measure? | |
Analysls of ’Lypes ’ ' . ., : L

-

This analysls was designed to investigate the product1v1ty of various elements

of clause develcoment, text cohesion and narrative discourse, partlcularly with
respect to the interaction among measures. A three factor, repeated measures
.’ design, S (A x H) x M, 'subjects nested in (age crossed by handicapping condition) -
‘ crossed by measure, accomplished this goal_. The first factor, hand1capp1ng
condition, was composed of two levels, normally hearing and hearing impaired. 'The
' second factor 1ncorporated the five levels of age, 10, 11, 12, 13, and 14. The th1rd |
';actor included eight levels of language measures: (1) number of T-umts, (2)
number of subordinate-clauses, (3) number of macro prop.s " ons, (4) number of
4m1cro proposmions, (5) number of reference cohes1ons, (6) number of lex1cal
repetitons, (7) number of colloc'atlons, and (8) number of con]unctlons. Thus, two
4 levels represented clause development, two levels represented propositional
“analysis, and four levels represented text coheslon. -
The above analyses were designed to answer the following questions: ~

- . . Is there a significant difference between .the normally hearing and
nearing impaired children across all levels of the language m’easUres? \

2, Sc;es the performance of all the children on all levels of 'the measures

factor increase'with age:? N | o |

3. Do any differences in age level performance differ according td

3

. handicapping;'condition? ‘




50

4, s the performance of the children on each language measure slgnifi-
cantly different from 'their performance on the other language
measures? \ | |

5. Do the differences by age level change according to the level of the
~measures factor?

6. Do differences according to handrcapplng condition differ according to

. the level of the measures factor"

Analysis of Total Productlvity

This analysis represents the most typxcal way of 1nvest1gat1ng the written
language of heanng impaired chlldren, total word productxonf In addition, total |
cohesion and total proposition production were also 1ncluded in this analysis. The
analysis followed the same design as those described p evnously. Only the levels
wnich incorporated the measures factor changed. 'Tne research 'design was a three
factor, repeated measures‘{egign, S (A x H) x M, subjects nested in, (age crossed by
handxcappmg condition) crossed by measures. Handxcappmg condmon, the first

§
factor, incorporated two levels, normally heanng and hearing 1mpa1red The second

| ‘factor, age, 1ncorporated the ages 10, 11, 12, 13, and 14--f1ve levels. The third
. factor, measures, included three levels: (1) total word production, (2) total
| cohesion production, and (3) total proposition production.
» - - The above analysis was designed to answer the following questions:

I. 'Is 'there a si‘gnificanjc difference between the performance of the .
normelly heariné and the hearing }rppaired children across all levels of
the measures factor? - / _

2. Is there »anyoverall increase in the children's performance due to age?

3.  Does any change in age performan(:e change aecording to,handicei)ping

_condition?

67
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4, Is tpeperformancé on each level of the measures factor significantly

different from the performance on the other language measurement? “

5. Do the age differences change according to level of the measures -
. . ?

factor? .~
. . - ~ S,
6. Does the difference between performance of the normally hearing and
hearing im;aired children change according to level of the measures
~ factor? ' o ) /*

All the questibpé for e‘a“clhl of the fou‘r pnalyseé were answered through a three
factor repeated measures agélj(sis of variance, using the Biomedical Program 4V,
for univariate and multivariate analysis of. variancé. (BMDP4V, 1982) The
intera;tions were investigatéd thrpugh thc; Welch stétistic for multiple comparisons
and Bonferroni t-test, Biomedical Program 7D (Dixon, 1982).

Criteria for Rejection of the Null Hypotheses - : . - o

For each‘ﬁanalysis of variance an alpha level of .05 was chpsen as the criterion
level for rejection of the null h}'pot’hesis. When compar'Qg tﬁe normally hpéping\
and hearing impaired children, ‘a signiﬁcant fipding on. these l'éhguage measures
would npt- have dramatic ilmpact upon th;a edgéétion of hearing i-mpaired'children,‘
since it is an accepted fact that hearing impairment détdrimentally affects language|

©

development in young children. However, if significant growth was not demon-

“strated on vth;_:s.e language me;sures\in a hearing impaired sample as a function of
age, educators might a\ssume that hearing impaire/sd\cr‘\ildi'en make no. gains in these
- language areas because oi‘- inappropriate teachvihg methods, leading to a develop-
mpnt of new teaching t.echh\i‘que:';. Such a response is not wérranted; on the basis Iof
-one study. As was demonstrafed in the reviéw of the literature there has been a
\ten'dency to respond to 'r.esearc_:h in su‘cbl‘1 a way withip this field. Therefofe, an

2.

alpha Le;/el of .05 rather than an alpha level of .01 was chosen as the criterion level

&

o~
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for rejection of the null hypothésis_.i .
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. - - CHAPTER IV
. RESULTS o /

The goal of ‘this dissertation was.to elramine the expressive written languagel
of hear1ng 1mpa1red school-aged chlldren as compared to normally hearlng children -
of the same age, sex, and nonverbal intellectual ability. F1rst, it was hypothes1zed
that language can be Vbest understood only within the context of both semant1c: and
syntactic abilities because thesemantic component is a distinct entity"from the
syntactic component in written language. An interrelatlonship between these two
aspects probably exlsts. Therefore,. the particular language difficulties’ 'hearing
1mpa1red chlldren exh1b1t can best be portrayed through the examlnatlon of .

semantlcs, syntax, and the 1nterplay\between the two. The analysis of. language

skills as individual components--words,/phrases, or sentences--was hypothe51zed to

B ” o

be an incomplete characterization of how language develops in both hearing

impaireg and normally hearing children. It was proposedfthat the written text be

- considered as a wh - unit, rather than simply sentences or phrases within the

whole, without rwpurd for meaning or cohesiveness. Second, it was further

hypothesized that the analysis of written language was a particularly useful tool for
the investigation of language skllls, spec1f1cally those which underlie the ablley to

r comprehenslve.y. In other words, a very strong relationship between written

lc - .age-abilities and reading comprehension exists. Third, it was_ fepavhosizad

. that the current means by which language of hearing impaired children i: o cafuaisd

does not p:ovide detalled and dlscnmmatlng information: regarding languigs bty

in its entirety. It is the contention of this researcher that the seman’ic aspect i

-

‘written language is more discriminating than the syntactic aspect. The particular

53
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' endeavor: (1) an analysis o‘f clause development, (2) an analysis of proportional use
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o

semantic abilities investigate,d in this dissertation were'hypothesized to provide
novel rather than redundant 1nformat1on concermng the language competence of
hear1ng 1mpa1red chudren. |

The three general hypotheses are addressed in a var1ety of analyses. The

results of these analyses are d1v1ded into four phases. P_hase One presents the _

results of the language measures chosen to' represent the .semantic, syntactic'

components of written lariguage and the interrelationship between these two

- aspects of language. Phase Two~presents the results of data regarding the

relat1onsh1p between readmg and wr1tten language ab1l1t1es. Phase Three addresses

'the quest1on of whether the chosen definition of semant1c and syntact1c ab111t1es. '

~

-truly represent separate sk1lls, and the contr1but1on of each of these components to

the character1zat1on of language. -

Phase One: Language Measures :

, , r B

Background

In order to accomplish’the goal of incorporating semantics and syntax within

a single research design, language measutes were chosen to.represent each-of these

¥

_cornponents. Syntactic ability " was . evaluated throdgh measures of clause

devyelop'ment_,. the T-unit and syntact}c density score. Semantic ability 'was.
investigated through a measure of narrative discodrse: propositional analysis. The
interrelationship of syntactic ability and semantic ability was_ analyzed through
text cohesion which charact'erizes the linkage or- reference system within the
narrative discourse. |

énalees. Four analyses of variance comprised the corpus of this research

Y]
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of each of the three components of language, (3) an analysis of productiVity of each
of the various types which make up the three components, and (4) an analysis of
total productivity without regard to type of structure. All but the first analysis ~
include each'of the three'aspects of language: clause development, propositional

usage, and text cohesion. L

‘ Design and questions. The research design for the four analyses was the

uSame, 5 (A x H) x M, subjects’ nested in (age crossed by handicapping condition)

crossed by measure. Only the levels of measure and the compone'ntsof the
measure factor differed from one analysis to the next. The research questions for a

each analysis were also the same. First, do the language measures discriminate

|
: -between the written language ability of hearing impaired children as compared to
! |

normally hearing children? Second, are the language meé’sures developmental and

to what extent is each language measure developmental? Third, are the language
. . . . . I
- _measures developmental for the hearing impaired children as compared with the- i’;’

.. " hormally hearing children? Fourth, are the language measures similar or different . _—
| |
/

to each other? Fifth how do hearing impaired children perform on each measure |
as compared to normally hearing children'? Last, how do hearing impaired children
/

* - perform on each measure compared to normally hearing children as a function of

age?

‘Univariate anagyses. The Biomedical Program 4v proVides both univariate

and multivariate statistics for repeated measures designs. Only the results of the
univariate analyses are reported here. The univariate analysis of yariance is robust
" to violations of the normal distribution. The statistic lb also more powerful for
small sample sizes. Alth ugh one of the assumptions underlying the univariate
statistic is homogeneity_o variance, which becomes an issue when unequal' Ns are

employed, the Levene test for equal variances demonstrated that most of the F




tests reported here were derived from distrjbutions demonstrating homogeneity of

variance, Therefore, it was decided that violations of goodness of fit to the normal

distribution were more detrimental to the use and interpretation of multivariate

f

analyses than slight violations ;\homogeneity of variance were ‘to the use and

interpretation of univariate analyses.
. Ty

A priori decisons for multiple comparisons. The Levene test of equal

variances was chosen to determine the presence of heterogene1ty of variance

¢

because it is the most appropnate test for small sample sizes and unequal Ns. Both

/

the Bonferrom t-test anq the Welch analys1s of variance for mult1ple compansons

4were employed to investigate the nature of the s1gn1f1cant 1nteract1ons. The.'F
Bonferrom t-test was chosen as the most appropriate means o’f 1nvest1gatmg
pairwise ~c_omparisons since a specific number of tests could be determined prior to
the statistical enalyses. The Welch test of analysis of variance was chose'n_since. it
represents a..'cfonservative. test which is not sensitive to violations of ho‘mogiheity
of variance. Both the t-test and the analysis of variance were performed; the*first
was used as a comparison of means, and the second as a comparison of variance of

. . the samples.

.

Analysis of Clause Development
0
~ The analysis of clause development was a repeated measures desigh S (A x H)
X M., subjects nested in (age crossed’by'handicapping condition.) crossed by measure.
There were five levels of the age fa'ctor‘(ld, il, 12, 13, '1.14),' and t\\./‘o l_%vels of the
factor handicapping condition (not_'melly_ hearing and heéring impaired). There were.
nihe levels of the méasures factor: (l‘) words per T-unit, (2) words per main clause,

(3) words oer subordinate clause}/(l}) number of- modals, (5) number of be-have

N 3
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aux1har1es, (6) number of prepos1t1onal phrases, (7) number of possess1ve nouns and

pronouns, (8) number of adverbs of t1m2 and (9) number of gerunds, participles and

<,

absolute. phrases. @f the compongnts of the syntact1c dens1ty score, only.

ubordmate clauses per T-umt were not included in this analysns. Since this

- statistic is-a Apropo_rt1on, it requ1resﬁ°an arcsine transformat1on\ wh1ch was not

comparable with the other data in this analysis. ’ The general purpose of tpe'

b he’z .
analysls was to characterize the syntact1c ability of 1 earing 1mpa1red children

~

as compared to their hearing controls. .

@
Table VII shows-the summary of the analysis of variance and-trend analysis,

.for clause .development. First, there was an overall main effect for age on

(0]

"language performance, as demonstrated ‘by a statistically s1gmf1cant main effect
for the factor age (df 4,38; F=3. 92 p< 01) " A trend analysis was conducted to
determine the form of the age level d1fferences A s1g/mf1cant developmental trend
was present as ev1denced by the stat1st1cally s1gmf1cant hnear factor (df= 18§, ’
F 7 1, p< 01) Thus, the d1fferences in age level were related to increases in
product1v1ty of /spemcf:c’ms-y‘ntact1c structures concom1tant w1th increases in age.v
The quadrat1c factor was 'alsa stat1st1cally s1gn1f1cant (df 1,88; F=4.6; p<.05),
1nd1cat1ng that in \add1t1on to the hnear development of the.[syntactic structu:es,.

. | there was also a peak in productiugy_ in the mi.d years with a'drop in product'r{rity‘ in.

. . ' ' {

4

-the oldest age ‘group. A |
Second, there was a stat1st1cally s1gn1f1cant main effect for the hand1capp1ng

r‘)nd1t1or‘x factor. The normally hearing .children per’formed significantly better.
than the hear1ng unpa1red children on these language measures (df=1,88; F=13. 38;

| p<. 01) Age d1fferences and s1gn1f1cant linear and quadratic t\rends were present in -

both groups with no statistically s1gn1f1cant interaction between handicapping

condition and age (df=4,88; F=2.29; p>.05).

"4
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. Table VII
| / "Three Factor Repeéted Measures Analysis of Variance

Analysis of Clause Development

=3
Source © - - Sum of .  df - Mean . F- ° Proba-
o L - Squares : . Square 'Values  bility
‘Subjects :  19601.2 . 1,88  19601.46 3446 .0000*
‘Handicapping : : L .} ‘ ' ’ o
Condition 761.3 1,88 76103 13.38 - .0004**
Age 891.2 4,88 - /,.«2/22.3 3,92 . .0057%*
- s K : ’ g . ' . .
~ Age linear- 403.8 - 1,88 /// 403.8 ' 7.10  ,0092%=
Age quadratic  ~ 261.9 1,88 - / 261.9  4.60 . .0347*
» /" Error 5007.6 S 56,9
o . . . /
Handicapping ‘ ) // : =
Condition x Age 520.55 - 4,88 . -130.14 2.29 .0663
Measures 5224.8 /8,70(% 653.1  51.39° .0000%*
-——Measures x . #/_h e '
Handicapping . : / - S -
Condition 233.3 8,704 29.2  2.29 .0198*
. Measures x Age  ,555.8 32,706 - 17.4  1.37  .0873
‘Measures x /{"/ 7 o - . o
Age linear SU179.2 - 8,704 2.4 “1.76 L1674
. Measures x . / B o . . .
Age quadratic’. 147.3, 8,706 18.4 L5 1725
Measures x/Agé X
Handicapping . I : o
Conditio : 486.9 32,704 15.2 J.20 | .2117__
/Error 8947 »1 ] C 12,7
.
/
/* = p <05

™~

*

*

[] 1 ]
o

Fa%

L]

o
—
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Thi'rd, ‘the performance'qn each language measure was significantly differen‘pﬁ‘
from overall performance'on every other language measure as shown by the |
stat1st1cally s1gn1f1cant ma1n effect for the measures factor (df =8,81; F=95.50;
p< 0al). ln addmon, there was a statlstlcally 51gn1f1cant 1ntaract1on between the
'language measures- and hand1capp1ng condmon (df=8, 704- F=2.29; p< 05). Due to
the number of levels for the language measure, which would necess1tate a h1gh.
number of F-tests us1ng an analysis of simple effects, the analys1s of variance for‘
'multlple comparlsons and -the Bonferrom t-test for pa1rw1se comparlsons of means
.‘\aLere chosen to" 1nvest1gate the nature of the 1nteract10n between language
measures and hand1capp1ng condition. Table Vil represents a summary of the
- Welch analy51s of var1ance for each level of the Pmeasure factor. Table" IX shows, -
thg/ results of the Bonferron1 t-test compar1son of means for each level of the
& measure factor accord1ng to hand1capp1ng cond1t1on. Usmg these methods, the
‘ performance of the hear1ng 1mpa1red children was found, —:co be s1gn1f1cantly uj
: dlfferent from the normally hearlng children.on six of the-nine measures: words
e ~ per T—un1t m per main clause, words per. subord1nate clause, number of‘f
prepositional /phrases, number of adverbs of t1me, and~'numbér of‘ gerunds,’
infinitives,. participles.. “The ‘measures “on which hearing impaired children
performed similarly to normally hear1ng children. were number. of modals, number
"of be-have forms in the auxlhary, and number of possess1ve nouns “and pronouns.
Measures and Handlcappxng Condltlon lnteractxon ' "

\ r
‘ Words per T-unijt. Normally hear1ng chlldren produced more words per T-un‘ftg _

than the hear1ng 1mpa1red chlldren. ‘I'he Welch analys1s of var1ance revealed a
.s1gn1f1cant dlfference between the normally hear1ng and he(arlng 1mpa1red groups
-~ for the number of words they produced per T-unit (df 1,865 F= 22. 14; p< 0001). The

Bonferrom T-test for pa1rw1se mult1ple comparlsons of means was aiso statlstfe:ally

‘%)

| "276;“ '.‘
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\ . Table vIII | f
.. Interaction of Handicapping Condition and Measures
| Analysis of Clause Development
L o - | | Tail
*.. Source Sum of df Mean  F- Proba-
® ' Squares . Square Values - = bility
Words Per T-Unit . . S )
Between ) 150.14 1,86 150.14 22.14 .0000%**
~ Within ;o o 650.89 ~ o , 6.78 . . -
Words/Main Clause ' . o
Between . 47.05 1,96 | 47.05 = .12.37 . 0007 %*
Within .~ 365.23 - 3.8l C .
" Words Per L o _ )
‘Subordinate Clause ) _ T, . I
Between . - 40.12 1,96 40.12 - *7.60 . . 0080%%
Within - . - 506.72 . T 5.28 - o
Number of Modals : , ‘ 5 _
Between , .65 1,84 .65 ~ .07 .7863
Within - -, 848.41 - 8.34 :
Number of Be-Have o | S
Between . 1 183.22 1,57 183.22 = 7.29 1174
Within ' ’ 6958.69 e 72.49 : -
Number of _. '
Prepositional Phrases A o .
Between 277.81 1,96 . 277.381 6.21 L0l44% .
Within T w97 bl .71 .
Number of Possestes - . o - : "
. Between . 10.45 1,95 7 10.45. 1.0 3114
Within = 968.65 . 10,09 -
Number of ) P
Adverbs of Time ¢ ] T - | o
Between A 200.00 1,74 . 100,00 - 28.13 - .0000%*:
v Wlthln . 681.27 7.09 .
Number of Gerunds, '
Participles and .
Absolute Phrases © . = - ' . L
Between o 108.26 1,847 108.26 9.14 .0033%*
Within 1137.77 11.85 -
*=b<'005' e . - "‘.
# =p<.0l - . - -

o : Y
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' Table IX'
) . -Intéracti‘on of Handicappi‘ﬁg, Condition and Measures
Bonferroni t-test Pairwise Comparison of Means
Analysis of Clause De{_‘lelc;p':rﬁ;rj_t- .
: o ' . Mean | ST- . p-
Source Diff - -df Value Value
-Words per T-unit 2,48 36.2 | .71 ) - .0000**
Words Per Main Clause  1.39 . 95.9 3.52 - .0007%*
.Words per _ L : : | - -
Subordinate Clause 1.28 95,7 2.76 -~ ,0070%*
Number of Modals BT TS B .27 7864 -
Number of B R o |
Be-Have Auxiliaries .. -~ 2.73 57.4 1.59 1.1174
Number of ° g . |
Prepositional Phrases 3.37 95.7 2,49 . 0l44*
) A o ' . \ . . .
‘Number of \Possessives .65 C95.1 7 1,02 L3114
Number of | ~ 3 . o |
‘Adverbs of Time 2.'86 . 74.5 _ 5.31 .0000%**
Number. of Gerunds, | , ‘
Participles, . S . .- :
. Absolute Phrases 2.10 84.1 3.02 - .0033% ,
 *=p <.05
** 2 p<.0l )
] -
\ - L 4
} ) v

78
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~ a : .
significant (mean diff=2.48; T-value=4.71; df= 86 205 p<.0001).

Words per_main clause. Slmllarly, hear1ng 1mpa1red chlldren produced fewer

-

words per main clause than the normally hear1ng chlldren. There was:a stat1st1cally.

s1gn1f1cant difference between groups on the basis of handlcapplng condltj ion when
comparlng varlances of the groups (B 1,96; F= 12.14, p<.001). The mean difference
for the grouPs was also stat1§t1call significant as demonstrated by the Bonferronl
t-test (mean dlff L. 39- T-value 3.52 df=95.89; p<.0001)

~

Words per subordinate clause. Normally hear1ng children also-produced more

“words per subordinate clause than the hearing »impairedl.children. The WelcH -

analysis of variance for this measure indicated that a statistically significant'

dlfference between ' groups accord1ng to hand1capp1ng condition was present

: (df =1,97; F 7.6; p<.01). Not only the variance ‘of th‘? groups, but also the mean'

" not statistica]ly significant (df=1;57; F=2.53;p>.05). o

dlfferences of the groups were statictically s1gn1f1cant as shown by the Bonferrom o

t-test (mean diff=1,28; T-valge =2.76; df=95.69; p<.00l). :

_Number_of -modals. Hearlng impaired chlldren produce as many modals in_

their written language as their normally hearing peers. __No _stat1st1cally significant

difference was found when co'mparing- normally hearing and hearlng impaired

children on this -~meas'ure (df=1 95; F=.07; p>.05). Neither the variance of the

groups nor the mean differerice of the groups was statistically s1gn1f1cant as -

demonstrated by the Bonferrom t- test (mean diff=.16; T- value .27_, df=84.33;
p>-03). | |

¢

Number of be-have forms 1n the auxﬂlaﬂ. The productlon of be-have forms'

‘in the. auxiliary by hearlng 1mpa1red children in their written language was slmllar

to that of normally _hearing children. " Thé Welch analysis of variance test

comparing the variance of the groups on the basis of handicapping ¢condition was
' \\
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The bmean difference between groups was also found not to be: statistically

\
s1gn1f1cant, as tested by the Bonferroni t-test (mean diff=2.73; T—value 159,

df=57.4; p> 05)

'Numberg prepos1t1ona1 .phrases - Normally hearlng chlldren produce more i
prepositional phrases than hear1ng 1mpa1red ch1ldren. A stat1st1cally s1gn1f1cant
-,f. difference between, the performance of normally hear1ng children and hearing
| 1mpa1réd children wa found on: th1s language measure 7 using the Welch test of
analy51s of var1ance (di=1,97; F 6.21; p<.05). The differences between the means
-of each group were also s1gn1f1can§|y different as demonstrated by the Bonferroni

t-test (mean d1ff 3.37; T-value=2,49; df=95.7; p’ <.05)." /

Number of possesswe nouns and pronouns. The product1on of possess1ve nouns

"and pronouns in the written language of normally.heanng and hearing 1mpa1red.
children #as not significantly different. Theﬂ Welch test of analysis of variance
substantiated this statement, since no statistically significant diffe_renée between
groups was found A(df=1,96; F=1.04; p>.05) ‘The bonferroni t-test was not

¢ A
statistically significant (mean diff=.65; T-value=1.02; df=95.05; p>.05). |

4 L Number of adverbs of time. The normally hearing children produced many-:
‘more adverbs of time in the1r written language than the hear1ng impaired ch11dren.
» The Welch test for analysis of - var1ance 1nd1cated a stat1st1cally s1gn1f1cant
' -difference be:cween the- normally hearing and hearing impaired groups (df=1,7l+,k
' F =28. 18; p<.000\1). The Bonferroni t-test demohstrated that not’ only the variance
. of the groups, but also the means of the groups were s1gn1f1cantly d1fferent (mean '

/d1ff 1.86; T-value 5.315 df=74.45; p<. 0001).

_‘%umber of gerunds, infinitives, part1c1ples. Again, on th1s measure, normally ~

©

hearing children produced significantly morengerunds, participles and infinitives

than the "hearing impaired childrén. The Welch test'of- analysis of-»ilariancev'

§0
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4 demonstrated the significantly different var1ances of the groups on thls language

X

v measure (df=1,96; F 9.14; p<.0l). onferrom t-test was also statlst1cally
significant (mean diff= 2 10; T-value=3.02; df 84.10; p<.01). | ,
Age trends did not differ acCording to measure, as indicated by a lack of-v
* statistically signifilcant inte\raction‘between ‘age and measure. There was no
' significant interaction between the factors measulre, handic_apping condition and
age (df=32,704; F=1.20; P >.05). |

Thus, t

=2

.analysis of clause development showed" that, .firsbt, clause
‘development is d mental for both normally hearing and hearing impaired/

children between the ages of ten and fourteen.. The age level differences represent '

both llnear 1ncrease‘s m productlon and quadratlc age dlfferences, characterized by ’

a peak performance in the m1d ‘years ‘The llnear developmental trend and the_'

quadratic age trend differences characterlze the subjects' pjformance on all of
P

the language measures. However, hear1ng lmpalred chlldren roduce sxgmflcantly

fewer words per T-umts, words per main clause, .words per subordmate\ clause,
number of preposltlonal phrasés, number of ‘adverbs- of time, and’ number of
},)gerunds, pa‘rt1c1ples and infinitives in their written language than the1r_ normally
.\hearing peers. By contrast, théey produce similar numbers of' modals, possessive
nouns and pronouns and be-have forms in the auxlllary as compared ith thelr'
normally hearmg‘}peers. These fx,ndmgs rephcate what is currently knownwr;%rdmg

the wr1tten syntax of hearmg 1mpa1red children and helps estabhsh the compara-

blllt)f of this sample of children to the existing literature.,

Analysis of Proportions

The analysis of propor:tions was.,a repeated measures design, S (A x H) x M,
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subjects nested in (age crossed by hand1capp1ng condition) crossed by measure.

i

condition factor (normally hearing and hearmg 1mpa1red) There were five levels of

the factor measure: (1) macro propositions/total propos1tlons, (2) micro proposi-
tions/total propositions, (3) syntactic cohesions/total cohesions, (4) semantic
cohesions/total cohesions, (5) syntactic density/highestrpossible syntactic' density
score.— -The proportions were transformed using the arcsine transformat1on. In.’
order to 1nclude syntact1c density in this analys1s, 1t was necessary to transform the -

a
//’-- score to a proport1on for comparab111ty w1th the other data. The use of proport1ons

reduced the var1ab1l1ty among groups which was present for all measures of
p‘roductivity. | | | |
Table X shows the summary of th1s analysis of varfance 'for the 'pr‘oiportions. -
First, age levelperformancs on these propo'rtions was not significantfy diff,e'retnt.l‘_‘
* There Qwas’no main effect for‘the factor age (df=4, 88; F= /l5,p >.05). Second,-the
performance of normally hearing ch1ldren differed s1gn1 icantly from the perfor-
mance of hear1ng 1mpa1red children on these proportions. |A stat1st1cally significant
main effect for the factor handicapping cond1t1on (df=1,88; F= 17 36, p<.OOl) was -
) found Ne1ther normally hearing ch1ldren nor hear1ng 1mpa1red children performed
‘»d1fferently on the proport1onal measures of language performance accord1ng to age. .
The: \1nteract1on between age and hand1capp1ng condition was found not to be
4§tat1st1cally s1gn1f1cant (df 4 881 F=1,87; p> 05) Since there was no s1gn1f1cant
".1nteract1on between" age and hand1capp1ng cond1t1on, the. language performance

~'

differences between normally hear1ng and hear1ng 1mpa1red cz/h1ldren may not. be
\ <

attr1buted to a developmental delay for the hearing 1mpa1red children between the
ages of ten and fourteen. |

Th1rd the performance on each proport1on used to measure written langua/ge
\

T g



66

-
. e
- ."/

e . Table X

Three Factor Repeated Measure Analysis of Variance

Analysis of Proportions

. . . : | ‘ Tail
" Source Sum of df . Mean F- * Preoba-
: Squares | Square Values bility
Subjects 773488, 1,88 .. |773488.  80046. .0000**
Handi«apping ‘ i _ - - l . '
Condition : - 167.7 1,38 ' 167.7 17.36  .G00L¥*
Age v 44.3 4,88 . L 1.15 . 3402
| e L | |
Age linear 29.8 1,88 - 29.8 3.08 .0826
“ Age quadratic . a8 <1,88 T8 T.02 L5913
. Handicapping . o ' : o
© Condition x Af€ 72.2 4,88 T 1.87 . .1231
Error 850.3 97 |
Measures 46779.0 4,352 11694.7  183.72 . ,0000%*
Measures x . |
Handicapping B " .
Condition . 2816.2 4,352 ©704.1  11.06  ,0000%* -
Measures x Age 841.5 16,352 . 72,6 . .83 555
- Measures x S ) '
. . Ageclinear 514.9 4,352 128.7 2.02 .0908
. . - R . . . N " \\.
- Measures x A . N
Age quadratic . 120.1 4,352 30.0.\ .74 .7566
Measures x Age X
Handicapping . ; - )
Condition 893.1 16,352 55.8 -8 .5965
Error 22406.1 S ¥ .,
* = p<.05
X = P < .01
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i

' abilities, differed significantly from performance on the other proportions. There

was¢& statistically significant main effect for th: measure factor (df=4,85;

N i . '
F2279.26; p<.0001). Not only was there r ence in age level parformance
overall, across proportions, but also no age .. .rences were found for individual

prcportions.  There was no statistically significant interaction between the

" language measures and age (df=l6,352;. F=.83; p>.05).

Fourth, the performance on the language measures differed according to,

handicapping condition. There was a statistically significant interaction between '

'measure anc handicapping condition (df:# 355 F=8.32; p< 0001) The specificity of

_this interaction was investigated through the Welch analy51s of variance (Table XI)

and thz Bonferroni t-test (Table XII).

Measure x Ilandu‘appmg Condition Interaction

Macro proposmons/Total Logosztmns. Hearing‘ impaired children used a

greater percentage of macro propos1t1ons in their written language than d1d"

nor'nally hear1ng chddren. The Welch-test for analys1s of variance was stat1st1cally'

significant for thlS variable (df=1,73; F= 27. 18, p<. OOOl)

. Micro proposmons/Total propos1t1ons. Normally hearing children produced
' : | )
proportmnately more micro proposmons in their wrxtten language than did hearing

~ impaired children.’ There was a statistically 51gn1f1cant dlfference between the
variance of the groups according to hand1capp1ng condition, as demonstrated by the

" Welch test of analysis of var\ian"ce (df=1,73; F=32.66; p<.000i). The means of the

two groups were also significantly different according to the ‘Bonferroni t-test

(mean diff=6.79; T-values=5.72; df=72.51; p <.001).

. Syntactic cohesions/Total cohesions. Normally -hearing childrer: wduced

proporuonatel? more syntact1c cohesions, consisting of demonstratwes and prc- onn

\
_references than the hear1ng 1mpa1red ch1ldren There ‘was a statistically significant

~

»
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Table XI

Interaction of Handicapping Condition and Measures
Analysis of Proportions
i S,
‘ - Tail
Source Sum of df | Mean- I;E'/ Proba-
Squares - - Square . Values bility
Macro Propositions/
Total Propositions , _
Between 926.65 1,73 326.65 - 27.18 .0000*% |
Within 3273.16 34.09 :
- . ‘ \ -
Micro Propositions/
Total Propositions - ; .
Between 1128.06*  L,73 1128.06 32.66 .0000*
- Within _ : 3315.44 . ¢ - 34.54 ' .
SYemuntic Cohesions/
_ Taiai Cohesions - . _ -
h Becween 276.46 . 1,91 276.46 3.76 .0557
Within » ~ 7067.82 - 73.62
Syntactic Cohesions/
Total Cohesions , . '
Between 3¢3.65 1,93 363.65 ™ 5.1l .0261%
. Within o 6828.59 71.13 |
'/ Syntactic: Density ' » ’
./ .Between’ 137.53 4,41 . 34.38 .87 L4922
e ‘Within _ ' 4062.28 - 43.68 I
¥ = p<.25 | , i
e* 2 p¢.Ol
T
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i Table XII
Interaction of andicapping Condition and Measures

Bonferroni t-ﬁ.ést Pairwise Comparison of Means
\ 4.
Analysis of Proportions

\

‘Mean T- [ P-
Source - Diff | df Value] Value
| /—— _.
Macro Propositions/ \ : - é( - L
Total Propositions -6.15" 72.9 =5.2 . 0000%*
B . . \)
Micro Propositions/ . . . 7 :
Total Propositions - 6.79 72.5 5.72 ' . 0000**
Syntactic Cohesions/ ‘
Total Cohesions ‘3.85 . 92.9: 2.26 . .0260% .
Semantic Cohesions/ - |
.Total Cohesions =3.36 ‘ 91.2 -1.94 - .0557
‘Syntactic Density 5.07.  96.0 3.62 . 0005%*
* =p« .05
** = p<.0l .
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difference between the groups by hand1capp1ng condition on this variable, as
demonstrated by the Welch test of analys:s of vosiance (df=1,97; F=5.11; p< 05).
The Bonferroni t-test showed that not only the variance of it sample groups, but

lso the mean difference was statistically significant (mwan diff=3.85; T-

value=2.26; df=92.85; p <.05).

b

. Semantic_cohesions/Total cohesions. The proportionate number of semantic
cohesions (lexical repetitions and collocat1ons) to the total number of cohes1ons'
- produced was s1m;lar in both hearing impaired and. normally hear1ng groupsf. No
s1gnlf1cant difference was found on the proportional usage of semantic cohes1ons‘
using the Welch test of analysis of variance (df=1,97; F=3.76, p>.05). '/The
Bonferroni t-test ‘for\pairwise cornparison of means was also not statisti"call'.y

s1gn1f1cant (mean diff=-3.36; T-value=-1.94; df=91.20; p>. 05). - | ’

Syntactlc Densu,, Score/ Total Score Possible. Normally hear1ng ch1ldren had:

h1gher syntactic dens1ty scores/total syntactic density score poss1ble than heir
hearing impaired peers. The overall syntact1c ab1l1ty of . - ving in:paired chi!dren
was s1gmf1cantly less than the normally hearing chlldren - The Weich test of
analysis of variance demonstrated the slgmﬁcant d1fference stat1st1cally (df= ;l 97;
F=13.10; p <00l1). The mean difference of the groups was also stat1st1cally
| ;significant, as indicated hythe Bonferroni t-test (mean dif'f=5.07b; T-value=}3.v62;
df=26; p<..OAOl).‘ | J
Last, the interaetion between any two of the three factors, measure; age and
hand1capp1ng condition, did net change at any level of the third var1able There
was no statistically significant interaction between measure, age, and hand1cap—
| . pmg cond1t1on (df=16,260° F=.59; p5.05). The dlfferences due to m_easure, age and- -
handn_appmg conditicn were cons1stent overall | |

}

Thus, the proportional analys1s revealed first, that no developmental trends

b}
2.

"o . . . ~ P
. . Ca .
L. .
- - 4
. P

Ayt



* children also produce fewer syniictic cohesions proportionately than do their
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in the written langﬁage of either normally Bearing or the hearing impaired children

was present. Second, the written language of hearing impaired children is
characterized by proportionately more macro propositions and proportigna'téiy
fewer micro propositions than the normally hearing children. Hearing impaired

4

normally hearing péers. The overall syntactic dehsity scores are significantly lower
in the hearing impaired children indicating poor syntactic skills than the normally
hearing children.

¢

Analysis of Types

=4

The types of propositions, cohesi);e 'de\"/ices; and syntactic structures produced.

were studied with a repeated measures design, S (A x H) x M, subjegps nested in
~ (age crossed by handicapping condition) crossed l%' measure. There were Jf.ive levels

of the factor age (10, 11, 12, '133, 14), and two levels of the handicapping condition

factor (normally hearing and hearing impaired children.). There were eight levels

v

. of the measure factor: (1) number of subordinate clauses;, (2) number of T-units, (3)

.number of macro propositions, (%) number of micro propositions, (5) number of

reference ¢§he$ion$, (6) number of lexioal/re;etition cohesions, (7) number: of
col!;?’cafion cbhesions', (£) number of conjunctionv cohésions., Types of proposition’s,
typés o.f cohésions and typeé of syntactic forms were included fn this _an;lysis to
invéstigéfe the in‘tet:action among fhese three variables. |

The results indic:ii2d in Table XIII, the analysi§ of variance, revealed a
number of findings. ’Firslt,'“,there were significant.age group differences, as
measUred by the 'signiﬁcant' rhai'neffect for the factor age (df=4,8§; F.=3.,36; p< .05).

In order to examine the nature of the age effect, both a linear trend analysis and. a

L 88



Table XIII

Three Factor Repeated Measures Analysis of Varjance

il

Analysis of Types
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/

. . . Tail
Source ' . Sum of df - Mean F- Proba-
Squares Square - Values bility
Subjects ) 165239.0 1,88 165239, 207.04  .0000%*
Handicapping . :
Condition 4593.93 1,88 4593.93 5.76  .0185*
Age 10716.4 4,88 1679.10 3.36 -~ .0132*
Age linear  © 2247.72 1,8 247,72 2.82  .0969
Age quadratic’ 6507.55 1,88 6507 .55 8.15  .0054*¥
Hahdicapping. - ' ¢ , -
C,ondijtiir;’y‘\ge 6622.8 4,88 1655.69 2.07 .0909
Do 70231.18 | . 798.08
Measures - 80453.2 7,616 -11490.7 . 81.91  .0000** .
: ~ : (.
. Measures x
Handicapjping . _ ‘ oo )
Condition © 10836.0 7,616 - 1548.01 11.04  .0000**
Measures x Age  .8463.26 28,616 1302.26 2.15  .0006%+
Measures x A
Age linear 2335.55 7,616 333.65 2.38 .Nn210*
Measures x | \ e -
Age quadratic 369.52 \ 7,616 527.93. . 3.76  .0005**
Measures x Age x AN '
- Handicapping T ‘
Condition . 5716.30 2§\616 ' © 204,17 l.46  .0623 -
 Error 86411.93 \ 140.28
. ' N\ '
AN
% = p <05 \\ ’
** = p <.0l \ /
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quadratic trend analy51s were performed. No linear developrn'ental trend Was
found. The hnear trend analysis for the age effect was non-sq,mflcant (df=1,83;
- F=2.82; p>.05). However, an 9[erall quadratic trend on the age factor was found to
' be statistically significant (df=1,88; F=8/15; p<.01), The eﬁect of age reached a
peak at twelve and thirteen years, with“lower performance at the ten, eleven,‘and
_ fourteen year age .groups. \

Second, there was a statistically eignificant m}—.lin effect for handicapping -
condition (df=1,88; F=5.76; p <.05). The hearing impaired group was less productive
than the normally hearing group In addition, the age' group differences 'we:'e
common to both normally hearing and hearing impaired children. There was no .
: 51gn1f1cant interactich between hand1capp1ng condition and age (df=4,88; F=2. 07,
p‘>.051). The significant difference between age groups wh;en followed a quadratlc
" trend was characteristic of both normally hearing and hearing impaired groups.

Third, the“ children pertormed diff_ere.ntly on the types of propositions, types
of cohesions and types of sy.'ntactic forms with a statistically'signifieant difference .
among measuree (d£=7,616; F=8.1.91; p <.0001). More important, there was also a
significant interaction between measures and handicapping condition,(df=7,82;
F=3.63; p<.0001). The .nature of this 1nteractlon was 1nvest1gated through the
Welch test of analysxs of varlance 1or .mulnple cotnparisons. l' hese findings are
depicted in Table XIV. 'I{he Bonferroni t-test for pairwise comparisons of means is

summarized' in Table XV.

Measures x Handicapping Condition interaction®

Number of subord1nate>€lal 5 nally hear1ng children produced more

subordinate clauses than the heartng mpalred children- T"\eré was a <tatlst1cally
" significant difference between groups on this measu (df 197, F 5. 80 p<- 05)

The mean difference between groups was also _st_anst,!cally mgn.ﬂcant as

£

o il



- Table XIV

.

Interaction of Handicapping Condition and Measures

74

o

3 | Analysis of Types
e - +
Tail
Source Sum of df - Mean F- Proba-
: Squares . Square Values bility
Number of ] '
Subordinate Clauses _ . : ‘
Between -~ 130.19 1,31 130.29 5.80 .0183*
Within » ' 2158.20 ) 22.438
Number of T-uiiits -
Between - 5.40 1,96 5.40 .09 7654
Within 5784.65 60.26
Number of ‘ |
Macro Propositions
detween 1242.87 1,83 1242.87 4.4¢ .0378*
Within : 26769.17 278.85 - :
~ Number of \
Micro Propositions _
Between o 13377.81 1,67 13377.81  10.25 LONZ ¥
Within® .+ | : 125288.82 1305.99 :
Number of , '
- Reference Cohesions
Between _ 121,23 1,96 121.23 .70 4062
Within 7 16724.24 174.21 :
Number of v
Lexical Repetiiion . . o !
3etween ' o 251.52 1,88 251.52 3.37 .0699
Within 7172.53 74.71 :
"~ Number of -
Collocation : - ‘
Between ‘ "205.76 1,76 205.76 10.21 .0020**
Within 1934.08 ZO.Q‘%‘ ' '
Number of ' o - /
_Conjunction Cohesions: . :
Between : 45.81 1,92. 45.81  1.89 1729
Withinn =~ - 2330.53 ' 24.28 ’
* = p<.0>5 | _
** = p <.0} ’ | .’ .
. N
p ¢ 91



, n 75
Table XV
e .
Interaction of Handicapping Condition and Measures

Bonferroni t-test Pairwise Comparison of *4eans

/

U Amglys}s of Types A ‘ J .
1 ’ ’ . :
Meén T; ' ‘ P-
- Dift ' df Value . Value
" Number of -
Subordinate Clauses © 2,31 80.6 241 .0183*
Number of T-units 47 - 95.6 .30 7654
Macro Propositions 7.12 . 83.4 .11 S377*
- . . ) \
Number of _ . : ) '
Micro Propositions 23.37 67..4 -3.20 .0021**
Number of ‘ ) ; - A
Reference Cohesions - 2.22 - 95.9 .83 .4062
Numbér of Lexical _
Repetition Cohesions -3.20 37.6 . -1.83 .0699 .
Number of | A o : - ‘
Collocation Cohesions ~ 3.20 - 75.7 - 3.20 .0020**
Number of : - v )
Conjunction Cohesions 1.37 - 9l.6 1.37 - W1729
* = p < .05 v
** = p <.0l




76

demonstrated‘by the Bonfgrroni t-test (mean diff=2.31; T-values=2.41; df:80.63;

s Yp.05).

Number of T-units. The hearing impaired and normally hearing children's .

production of number of T-units was similar. There was no significant finding when
comparing normally hearing and hearing impaired children on this measure (df:l,97;
F=,09; p>.05). The Bonferroni t-test was also found to -be non-significant (mean .
diff:.'lﬂ; T-value=.30; df=95.62; p>.05): | |

Number of macro propositions. Normally hearing children produced signifi-

)

cantly more macro propositions than their hearing irhpaired peers. The variances °
of the 'grod‘ps were sta:cistically significant as demonstrated by the Welch test of
analysis of variance (df=1,83; F=4.46; p<.,05). Tt{e mean difference between grbUps
on the l;asis of handicapping conditjon wﬁs also significant stati.stically as shown by

the Bonferronj t-test (mean diff=7.12; T-value=2.11; df=83.4;,p4.05).

_Nuinber of micro propositions. Normally hearing children also produce

signi'ﬁ‘cant’ly‘more micro propositions than 'their hearing  impaicred peers. The. *
va;iances_ of the groups were statistically significant as démgﬁstrated by. the Welch
test of analysis of variance (df=1,67; F:lO.éS; }p<.01). The mean -differance
between groups on the basis of héndicapping gondi‘tion wés also significant
- statistically as.showrf by the Bonferroni t-test (mean diff=13.37; ’f-yalhe;B;ZQ;

df=67.4; p<.01). .

Number of reference cohesions. The * production of "-cviemonstréti’ves and
pronoun reference éohesmns in the written language of ‘hearing' imp'aired children
and normally hearing children was not si’gn'iﬁcantly- differer;t.‘ The Wellch test of
analysis of hLariance on this variablé v;'as found to ke non-significént (df=1,88;
F=3.37; p>.05), as was t'he Bonferroni t-test (mean diff=2.22; T-value:.83;'df=95.86;

p>05). o
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Number of lexical repetitions. In a similar fashion, hearing impaired children
produced similar amounts of lexical repetitions cohesions when compared to their
normally hearing peers. No statistically significant dffferer}cé' between groups was
foundf using the Welch test of analysis of variance (df:l,gﬁ; F=3.37; p>.05). The
Bonferroni t-test was also non significant (mean diff=3.20; T-value=-1.83; df=87.56;
p>.05).

Number of collocations. Normally hearing children produced significantly

more collocation cohesions than the hearing impaired children. The Welch test of
analysis of variance indicated that the variance of the groups was statistically
§ig.niﬁcaht (df=1,76; F='10.21; p<.0l). The Bonferroni t-test was also found to be
statistically signific=nt (mean diff=2.90; T-value=3.2; df=75.67; p<.0l).

* Number of conjurction cohesions. Hearing impai:gd children produced as

many cbnjunction cohésions in their written langl;age ‘as the normally hearing
children. -The Welch test of analysis of variance was found to be non-significant
(At '
value=1.37; df=91.62; p >.05). 4 | e

2; ‘F=1.89; p>.05), as was'thé Bonferroni ' t-test (mean diif=1.37; T-

The meaSure by handicapping condition interaction demonstrates that the
ormally hearing and hearing impaired children differed significantly on their?
performance on number of macro propositions, number of microproposi ns,
number pf cdlloéatichs and/fnumber of subordinate. clauses.

Fourth, the children i;:":rformed differently 6n the measures as a function of
age (df:l8,l97; F=I1.59;"p<.05). The effect was p:sent for Bo"th normally hearing
and ‘heéring impaired groups because there was not a significant interaction among
- the factors. Some of the measures did 'demonstrate a developmental ttend, as

indicated 4by the significanc'e of fhe linear trend ana‘lysis_"oh the: age iinear X -

_ measure interaction (df=7,616; F=2.38; p <.05). The quadratic trend was present for

94
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. \ ' . |
the majority of the language measures, but not for all of 'thé'langu'agé measure}s‘. ‘
This was shown by the statistical significance of the age quadratic trend
interaction with the measures factor (df=7.,616; F=3.76; p< .OOl'). The nature of this
interaction was investigatéd through the Welch .'analysis of ;Jariange test. (Table
XVI) | | “ |
~ Six of the variaﬂas t'c;emonstrated signifiéant age differencés: (df=1,97;
’F=2.6l7; p<l.05), umber of _T-unité (cff:#,97; F=2.97; p<.05), number of macro
prol')ositions (df=4,97; F=2.79; p<.05), number of micro propositions’ (df=4,39;
F=4.35; p<.0l), number of reft;renée cohesions (df:#,9_7§ F=3.65;“p<.01)\, and number '
of lexical repetition cohesions (df=4,42; F=2.81; p<.05).* The variable, collocation
cohesions, although statistically‘ differing by age .groﬁp pé(formai1ce; demonstrated
an unusual age irend, a quartic trend* (df=4,40; F=2.92; p<.05). Conjuhction
cohesion broductivity did not differ significantly according t» age (df=,l+,l+l;>F‘=2.5.8;
P>.05).. A li_riear developmental a%eﬁtrend wvas‘only pres.‘nfy for the number of
subordinate clauses and number of micro propositions.

These analyses indicated that normally h%aring and hearing impaired children
perform differently on langgage measures of types of» propos‘itions, types éf
g:}s‘nesions and typés of syntactic forms. Althougﬁ an overall linear devciopmental
trend was not found, a significant qﬁadratic age trend 'cr‘\arac.terized.the age
differences. Bdth normally hearing énd hearing impaired children demonstrated
similar age trends. The differences between groups on the basis of handicapping
¢'ondition were dependent upon specific léng;ﬁage measures. .Hearing impaired
children produced 'significantl")" _fewer subordinate cia'usés, macro propositions,
micro pt;opositions, and collocation cohesions.’ However, both normaily hearing and

. hearing impaired : Ehildr'en pt?oduc'e.d similar qu;—.’lntities of ‘conjunction cohesiq,hs,

-~

reference cohesions and rep tition cohesions. - -
~ ‘I:% . .

‘ L\ Y e o ' :
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Table XVI

Interaction of Age and Measuces

Analysis of 'Types.

79

: Tail
Source Sum of df Mean F- Proba- " ™
Squares — 7 Square Values bility.
Number of |
Sub. Clauses
Between 216.1 U3 59.0 4.35 .005** -
Within 20574 41 22.1 i
Number of T-uni . o
Between 619.6 -4 154.9 3.54 .0l45*
Within 70,5 7 40 55.6
Number of Mac e '
Propositions ' :
Between 5u00.3 4 750.1 4.45 NS N
Within 25011.9 4] 263.9 '
Number of mic ~ 7
Propositio~- ya
Between #12030.7 4 3007.7 4.35 . 0053%*
~Within~ // 126635.8 -39 1361.7
Number of /o :
Reference -
Cohesions - . : .
Between 2283.5 4 _  570.9 5.26 «0017%*
Within 14561.9 ,&?@0 156.6
Number of Lexical f
Repetition S 4
Between 693.1 4 173.3 2.81° .0372%
Within 6730.9 42 72.4 '
Number of '
Callocation S
"~ Between 152.5 4 38.1 2.92 .0330*
-Within 1587 .4 40~ 21.4
Number of - ’
Conjunction : :
-~ Between 163.9 — 4 40.9 2.58 .0513
Within 2212.4 4l 23.8 :
* = p<.05 e
** = p <.0l



Analysis of Total Productivity . - ' .

! ~
>

«

. The analysxs of total productivity also utﬂ-zed a repeated measures demgn S
(A x H) x M, sub]ects nested in (age crossed by handlcappmg condition) crossed by

* measure, There were fwe levels of the factor age (10, ll,\ 12,-13, l4n and two -

b
i

levels of the factor hand1capp1ng condltlon (normally hear1ng and hear1ng meaured).‘
\T\\\,,_\_‘ . . ’ y - : ' -7 ."
Theré were three leyels of the measure factor: (1) total‘words, (2) total number of

7

proposmons, and (3) total number of cohes1ons.

Table XVII shows a surnmary of the analysxs of varxance. First, the ch1ld>n's\
pé?’formance dx.ffered accordln to age group. There was a stat1st1cally s1gn1f1cant E
main effect for the factor age‘ (df=4,88; F= 179, p< .05). | Second there was a.
.statlstlcally s1gn1f1cant main effect for the factor handlcappmg cond1t1on (df 15 88,/- '

. F= =482; p< 05) The hearmg 1mpa1red chrldren produced sxgmﬁcantly fewer words, ,
proposltlpns and- coheslons than the normally heanng chlldren. S:mllar to the
q' fmdmgs in the analy51s of types of propositions, cohe..1ons and syntact1c forms, no
. overall developn’gaental age trend, was found as indicated by the fact that the linear
trena analy51s on the age factor ‘was non-s1gn1f1cant (df 1. 88, F 2 81 p>.05) W'I?e—m
., age dlfferences were, however, character1z\e}‘by an overall quadrat1c functmn.
mhown by the stat1st1cally s1gn1f1cant f1nd1ng /for the quadrat1c trend
| analysls on the age factor (df 1,88; F=4.96; P 05) Moreover, hearmgsj\mpamed )
ch11dren generally p%oduced fewer words, proposmons /and coheswns at‘each age -
: level However, thxs fmdmg was not conSLStent for the age twelve group For th1s
one age, hearmg 1mpa1red chﬂdren produced quant1tat1vely miore, on these language
measures than the1r normally hear1ng peers. There was a stat1st1cally s1gn1f1cant

.1nteractxon between handlcappmg cor§lxtxon and age (df # 88, F=2. 90, p<.05) Th1s |

.1nteract1on 1s ‘best demonstrated through a graph oi the. means - for the three

- : ~ . .
. ; . ) . RN
.. ., \ . -
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. Table XVI ° ;
Lo .’ Three Factor Repealzted .‘Measures -Analxsis -of Variance '
/ . ~ + Analysis of Total Produc‘ﬁvity'
" ‘/ . o, | .,\ 7 Tail

~ Source . Sum of - df - Mean » F-.  Praba-
_/,-’“ " Squares . Square Values  bility
Subjécts L1489 1388 T 7 1489 - 169.12 .0000%*
Handicapping , s ’ .
Condition . 41850, -7 1,88 41850. 4.75-  .0320*
Age L 96747.9 4,88 24187.0 275 .0333%
Age linear ' 4796.0 . 1,88  24796.0 02,81 .0969

- ' - \ L . . R } ’ . :‘ :
Age quadratic 43668.4 ~ 1,88°": 43668.4 | 4,967 .0285% -,
Héndi_ca?:ping. - R " . : - .
Condition x Agé lo3ol2. © 4,88 25753.0 2,92 .’0254*
- Error . 775187.9 ', 8808.9 N

" Measures 332140, - 2,178 166070. - 135/13  .0000%* -

LR | Jalt S “ -

| . Measures x .,
Handicapping . : v ’
Condition 17023.5 2,176 8511.8 . 6.93 .0013**

" Measufes {A'ge . 29599.3 - 8,176  3699.9 .- £3.01  .003uxx
Meésures X - B - o ) g‘
Age linear - 77 .29599.3 < 2,176 3270.4 ‘2,66 .0727 . -
A : 5 . S ’ ' \’»

' Measures x _ o ) i

. Alge.quadratic 13224.8 = 2,176 6612.4 - -5.38° .0054%*
Measures 'x Age X v . T ’
‘Handicapping ’ Y . . . . .
Condition - 21838.7 8,176 2729.8 - 2.22 /,0280%

. . -, » C - ) :
- g Y- 2 aly L@
Error T216296.8 1228.9
T T _ \ P oe
: , L
* = p‘ < 905 b '
f *.* = p < ‘\01
- i ' - N

. 1 ’ . 8" i Q.

; ' 38 .

L
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language measures at each age level by handicapping tondition. Figure I shows the

_ interaction. .o . : . . -,

&

. Third, . there”was a ‘statisticaily signjficant .main effect for ‘the language T
%'measures ‘(df=2, i7§ ‘F—133 73; p<.000l). - As ‘expectéd the " children produced

diffgrent amounts of total words, propositions and cohesmns. More important,

+
.

- there was @ sigmficant interahction between measure and . handicapping Condition

(df=2yl76; F=7. 15; p<.Ql). The difference in produutiVity when comparing normally
~ a -

"hearing and. hearing impaired children changed at various leveis‘. Although the two

. groups differed signifrcantiy on their total word production, normally hearing
. N~

children pnd hearing’ impaired children produced similar quantities of proposmons

"and cohesions. The nature of this’ _1nteraction was 1nvest1gafed through the Welch |

L

test of analysis of variance for multiple compariso_ns (Table XVIII) and the -

Bonferroni t.—test' -'for‘pairwise_comparisons of means‘;(Table XIX),
_ Measure x Handicapping Condition Interaction: S
. S — _

Total Wbrds;‘"’_'O\}erall‘j hearing iiz’npaired children produced- fewer words» in

.. their written stories than did ' their 'normali.y ,heaning peers. There w'as a

statistically significant diff'erence between the performance of the two grouos. on

thiS/ language variable (df 1:97; F 4.73; p< 05). Not oniy the variance of the

groups, but also the mea[r difference was statisticaliy significant as shown by the
v

Bonferroni t-test (mean diff 1+2 45; T-value=2.17; df=74.64; p< 05). .

Total Propositigns. In contrast, normally hear1ng children and >hearing

impaired c"ui ren's total number of propositions produced were similar in quantity.

v ] . .y
T7/e Welch thst of anaiysis of variance was found to bé non-significant (df=1, 70‘" ~
.[2 9% p< 05) s addition, the mean differenre between groups was non-
'sgnificant as demonstrated by the Bonferroni t—test (mean diff= 18 31, T- -

value= 171 d£=69. 773 p>.05). "\ - o 3

/ _ v R )
. » \‘ L3 . ) -
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, ‘ . Table XVIII ‘ :
L N , Interaction of Handicapping Condition and Measures
. s, ‘ ' ’ v . v
.o * Analysi$ of Total Productivity:
L | /o Tall -
Source Sum of " df - Mean . F- "Proba-
Squdres , + ‘Square Values bility -
Total Words SR L \ PR "
. Between 441486.94 1,75 . 44146.9% 4,73 0329 -
Within 896867 .84 . ° b 9342.37 e S
" Total Propositions * \ A ’ S
Between 8210.29 1,706 " 8210.29 2.92 .0919
Within 269944.2041 .. . 2811.92 - .
~ Total Cohesions o ‘ . ,
Within - 79216.25 825.17 : ,
* = p« .05 . ’
% = p¢.0l e
. R . f -
4
LY ‘ . 3 ‘ : ,
; '{ | . o ) .
- M . °
. L ]
4ﬁ'
- ‘ G
\f . A i . ‘ q °
e A
v iR N\
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W Table XIX ‘
) Inte‘r;écfipﬁ of Hanc_licépping Cohdition and Measures . !
Bonferroni t-test Pairwise Comparison of Means .
AN Analysisr of Total Bro_dustiviéty' L e AL
,;3 X ‘ol . - N o . . .
[\ | .- Mean g T- - .Pp-
Source .. . Diff - df Value " - Value
Total Words . T w2045 7.6 217 .0329%
Total Propositions 18.31 6.8 ' L71 C .0919
" Total Cohesions - + 4,90 . 95.5 .84 L4008 -
- - T v > ¢
;* = p < 005 . . “ b * -
** = p (.0l '
~
. ~ - ' -
. - ]
" . 7 )
v n
(
. ‘ | -
o ‘
L AL ’ e
- ]
14
M L ) # . . .
) ) \\ )
,. / ' ) B ‘ s
: ] A
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© twelve year age group. l

: (E‘uean diff=4.90; T-value=.84' df=95.54; P> .05).

_total propositions’ (df =4, 97 F=2.38; p>. 05)

- Summary of Phase One‘ Results

f/ , . . - e

4

- .
N ' ?

Total Cohesnons. Likemse, the production of total cohesions by n(eraily
%
hearing anu hearing impaired children was srmilar. The Variance o’f the tWo groups
«

was not 'significantly differenu. statistically (df-l 9-7; =.7l' p>. 05). The Bonferroni ‘

t-test demonstrated that the mean difference was not statistically Slgﬂifinﬂt
' T

Fourth the age differences changed according to the language }neasure

aralyzed.- This was shown by the Statistically sigmficant interaction between the

-factors age and ‘me_asure\(df'=8,l74, 'F=7.61; p<.0001)\ The Welch M\ultiple

comparisons analysis of variance test was used tofinvestigate the significance of

the age by measure interaction. (’i'able .XX). This was shown by the statistically

sigmficant interaction between the factors age .and measure (df=8, l7i¥ F-7 6l;
8

2]

’ p< 0001). The prc?duction of total words and total cohesions changed according to

age leveis, whilethe production of total proposmons was similar at the various age

" levels. Thls\ was ulustrated by’the statistically significant difference found for the

A

total,words (df=4,40; F=4.62; p <.01), and for the t0tal cohesions (df:l; 93; F=2.81(

p<.05). No statistically sigmficc.nt dxfference for the fe.otor age was found on the

~
—

Fi@lly, there was a sigmficant interaction between measure, handicapping

condition and gge (df 4 »87; F=3.3, p< 05, Table XXI) Hearing 'mpaired children

23

< s

-

. S

AN In summary, overall differences between the pergormance- of normﬁly hearing

’ v

and hearlng 1mpa1red children on these language measures were found IIn general

)

L
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\ ( Table XX - | /} : T

., { ..
. "Interaction of Age and Measur€s -
f Anal)\sis of "Total, Productivity , 1/ “
. : 0 ; \
' . . o Tail
Solrce . . Sum of - df Mean F-- Proba-
: Squarés - ‘.~' Square Values bility
v \ : Y . . 4 . ' [
Total Words L : . o o B .
~ Between - ©93713.0! 4,40 23428.25 T 4,62 . 0037 #+
!  Within . 847301.77 )- : 9110.77 | 3
| Tétal Proppsitlons, CRE , B . ‘ '
Between ** . 25855.23 4,40 6463.81 - 2.31 . 0742
Within - 252299.27 . - 2712.89 PR
Total Cohesions o R - -
- Between o 9817 .04 . by4l. 2454.26 s 4,84 0027 *»
Within , ‘&ste.ae . . 752,55 4 .
* = p <.05 \ .
- *'* - p <'01 ’ - Z ,
. ] /
S "’-
: - i : TN
% .
v >
- . | .
~~I
. 4 _ ~
~ Fy : '__ >
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Table XXI

N

iy

Interaction of Handicapplng Condmon and’ Age

R Analysxs of Total Productlvity

~

.

~ 88

/

Wy~

e -
‘ ' Tail
Source ‘'Sum of ...  df Mean F- Proba-

. Squares ' Square Values bility
Total Words A : ‘ R
Loss ’ 47638.21 1 ‘) " 47638.21 5.73 .0188+
Age 93713.00 - 4 . 23428.25 2.82 . 0298*
Interaction 71587.84 4\\\ 17896 36 2.15 © 0809
Error. 731566.9917 88 8313.
. : Ty T .
{ota‘l Proposltions ~ A .
0ss - 11506.39 1 11506.39 5.09 +0265*
Age - .o 25855.23 b q - 6463.81 2.86 .- .0279*
Interaction s 45296.65 4 : 11324.16 5.0 . .0011%%
Error ° 198792.3205 - 38 7258.00 :
4 A . 2 . o . v "//
Total Cohesions o _ I
Loss *1008.13 . 1 , 1008.13 1.41 ( » 2380
Age 9817.04 4 ' 2454.25 3.44 L0117*
Interaction 628&5.93 88 714.16 ©2.29  .0656
* p<.05 :
#* "z p¢.0l . - .
L
’ )
N ' ¥
N \ 4 } ' B
‘ ’ L3 . °
J 105. Y4
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the normally hear1ng c‘tildren produced quantitatxvely more than’ their hearing

1mpa1red peer[.- .This d1fférence ‘in)\performance found by handicapping constion
‘was present t each age levq( ngmfxcant age d1ffet‘ences cha/a:cterized all
productfvity measures, However, no change in performance by_age was ewdent

. . ’ ’ ~ . .
when proportional usage, rather than.quantitative productivity measures were

. Il : » ) A o
utilized. The tfends characterizing the age differnces were language dependent.

L < . .
. Syntactic components as measured by the clause development analysis were "

- B )

characterized by an'0verall linear developmental trend. The semantic components,.;_

as measured by text cohesions and proposxtronal analysls, whre- characterlze\d by ’

B quadratrc age -trends. This quadratrc age trend was also present in s,lntactnc
/e Y

components, as eV1denced 1n the analysxs of ,cl\ause development. In dontrast, Le

lmear development was not found to characterize the semantic' components of the .

N

- wr1tten language. ’l'he d1fferent age trends found accordmg to language measures

were p\a\rjllel in both the normally hear1ng and ~the hearmg 1mpa1red groups. -

The reduceduproductxvrty which characterized the hear1ng 1mpa1red group,

V) [

was not found on all language measures.. Srmxlar quantmes were produced by both

normally hearmg and hearing 1mpa1red children on the followmg language mea‘sures:'

‘number of modals, number of possesswe nouns, and pronouns, number of be-have

forms in the auxurar\J number of conjunctlon cohesmns, number of reference

cohesions, number of lexical repetxtxon cohesxons, number of T-units and number of

——— N
3 .
3

~ total propositions.

2 . P —

- Finally, as 'shown by the analysis of proportions,*the written lan'guage of

L

hear1ng 1mpa1red chxldren was characterxzed by proportronat ) more macro

- as

) proposxtxons and proportxonately fewer m1cro proposmons and syntactrc cohesrons .

? ) ]

than the normally hear1ng children. These differences- were consxstent at e@ch age

'levei: For the analysis of proportlons', no change in performance was found
‘ o - . ‘ C /
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‘ -accordlng tp age level. This flndlng in the analy51s o{ proportions’ differed from the

age level trends ewdencéd in the analyses which dealt w1th product1v1ty rather than

0
N4

proportions. T . “ R ,
’)' ' T ’ - + ‘ ) ‘ ’ ' “:v

r

N \ 3 . .' . \ \ R
Phase Two: The Relationship Between Reading and Written Language v

)

v
' .
~

©
' ‘
- cr

Phase One demonstrated the sens1t1v1ty of the language measures to ‘the’

written languag‘ abllltles of normally hearing and hearing 1mpa1red chlldr,en. The

e

results provided specific information’ conctrmng the nature of the dlfferences 1n
the wr1tten language of normally hearing and hearing 1mpa1red chlldren. Howevar,

the analysrs\‘e'veared noth1ng about the rel tlonshlp of thrse language measures to

\
’ read1ng ablllty' Slnce the: measure! prov1de 1nformatlon wh1ch is compatlble w1th
¢
that gleaned from prev1ousj research studies, the relatlonshlp between thef language

e §
v

measures and the ablhty t comprehend written language was investigated.. It was'

hypotheézed that the wrltten language[‘r‘neasSres we\e' h1ghly related -Jo read1ng
H //
compreheﬁslon and- that more\knowledge concefrning the abllmes tappe by these

language measures mlght shed llght on why hear1 8 1mpa1red chlldren encounter so
many d1ff1cult1es learn1ng to-read. The method used to’ 1nvest1gate the relationship

between ,wr1tten language and reading.is discussed 1n\the, followmg section. -

Background - ' A\
. . " * S N . .
Reading Assessment. A rapid assessmént of general reading level, the cloze

._.) .
procedure, the Paragraph Comprehenslon subtest f the Woodcock-Johnson

Psychoeducatlonal Battery was g1ven to 'each subject. (A pend1x II Table XXXVIII)

The procedure is a read1ng assessment techmque which requires chlldren to respond-
w1th a slngle word to flll ina blank wlithln sentences. "The measure is an 1nd1catlon
r

“of general read1ng level. It- does- not provide 1ndepth in rmaY‘)n diagnost,i,crarily‘ 3

- -

. f .
y ’

A ’
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concerning the reading process.

Statlstlcal Analysis. Four ahalyses of var 1ance, using the Biomedtcal Program '
» Wt

-4V (BMDP4V-82), were performed° (l) analysls of clause development, (2) analysis

» .

“of proportlons, (3) analysls of types, and (4) analysis of total przoductlvlty. Since
|
age was now a matchlng var1able, the design ,of each of "these analyses of variance -

L was S (H) x M, SUb]eC/tS (nested in handmappmg condition) crossed by measure.. For

°

o each analysls of V7ance an alpha level of .05 \was chosen as the criterion level for
|

re]ectlon of the ll hypotuesls" The ratlonale for cholce of .this alpha level was

d1scussed in Chapter Three: Methods.. - 7_, \ ’ ‘

R

The research questlons for\whlch these stat1st1cal procedures ‘were 1ntended
% . . ! ‘ \‘

l.  Does the performance of hearlng 1mpa1red chlldren différ from that of"
/!

’ .

o

- to supply answers were as follows:' \ _
normally hearmg chlldren on language méasurdg 1ncorporated in 1) the
L » o analys1s oi clause development, 2) the analy31s of types, 3) the- analys1s

o{_proportlons, and %) the. analysis of total _productmty? ‘

Does the over'all'performance differ according to language measure?
' ' . ' \ v , .
as hypothesized that such a close relationship, existed between written

1 nguage skills and reading ahility that no signiﬁcant din:arences between the
groups (normally hearing and hear1ng 1mpa1red) would be found for either those
S

matched by age and reading, or those matched on the basis of reidlng abllity aldhe. -

Readlng and Age Matched Pairs

/ SRR B
+Subjects. Recall that the subjects included in the analyse\s of var1ance in
(

Phase One were matched on the basis of age, performance 1rrtelllgence, sex,

.

_ ‘,;\urban/seml-urhan status and rac1al d1str1butlon. It was, hoWeVer, 1mpossIble to

-

match the ent1re sample on the bas1s .of reading ability, slnce the range of read1ng

Skl.llS wlthln the hear1ng 1mpa1red ,s\ample was cons1derably broader thanﬂe'

€ - 4,
"
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normally hearmg sample and most readlng scores of the hearlng 1mpa1red children |

were 'between flrst and thlrd grade achlevement ievels., The normally hearmg

R

sample, ﬁowever, demonstrated readlng ablllty more conmsterﬁ: with their age and

grade level. ' N _ @ ST __T_“.“_”_.wlm ""'*"“""“"'””*“f“""'
e . : . - . . R 1, ¢ . .. . -« -

Nme ‘hearlng 1mpa1red chlldren were matched on. the basrs of their

chronologlcal age and scores from the Paragraph Comprehenslon subtest to nine '7

N '. normally h§8ar1ng chlldren. Due to the overall depressed readlng scores w1th1n the
hearlng rmpalred sample, only nine hear1ng 1mpa1red chlldren of the forty-mne
hearlng 1mpa1red chlldren 1ncluded in Phase One had read1ng scores Wthh were v.

w1th1n the range of the scores- of the normally hearlng controls. ‘ e
Results. As hypotheslzed the measure factor in ‘all four analyses was
; -_s>gn1f1cant, Wthh repllca‘ted the flndlngs reported in Phase One. Hoivever, all -

effects due to handlcappmg condltlon d1sappeared The results of e\ach of the four

) analyses of varlances are- summarlzed on Tables XXXVIII-XLI \Whl(‘:h are 1n.

/ -

Appendlx I Tables XXII-XXV show’ the performance of the normally hearlng and-

.~ hearing 1mpa1red chxldren for each of the language measures 1nclu§ed uythese _

Lanalyses. The means, standard dev1atlons and rang\es are reported in these Tables.

v- L)

Thus, hearmg 1mpalred chrldren write 51mllarly to normally hearlng,chlldren

for both semantlc and syntactlc components of language, when they are matched by '

|

b

- age and readlng level. e \ oL o L e

Matched Palrs on Readlng Alone N

Uniortunately, itis usually impossible to match hearlng 1mpa1red chlldren and -

' normally hear&g chlldren on the basis of age and readmg scores, prlmarxly because
hearmg 1mpa1red chlldren evidence such depresse\readlng ablllty. The children

\ ~

NS
matched by age and reading ablhty all demonstrated at least\a thlrd grade level of

/ \

\. —
readlng ablhty. Therefore, more commonly, hearlng 1mpa1red children a\rem%

A
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o Matched by Age anmReading

E Heéring‘._

Normally Hearxng and Heanng Im;éax‘red Chudren

Analysxs of. Total Productzvxty

' Total Words

’I'able XXV

o

) [y
LS

-~

BN

' Mean
- Impaired R

- 132.0 -

Total Proposxtxons

éL_J

ey

To_ta.l Cohesions

©
4

Normally

Hearing

sb

. ,Rénge'

B Y

‘Mean
SD _

Range -

90.7

) (32-296) :

118 0

622.

(52-231)

-582

:
|

| /40.7

S (13-122)

w9
/

- {14-126)

o L
C54.8 - 450
'36.3 23.6
(17-118) (15-80)
-
A ) .A,'s
'. ; | / P,

%

3.3 \



between the hearing ‘impaired/children and their matched controls* '

older hearmg 1mpa1red chlldren on 1nd1v1dual lang,uage measures.

\\ (;./(, Co. ‘." V ’ ( . . . 97

L to normally hearing children -sole'ly on the basis of reé/fding'abilitv irrespective of

!

age. - Addltlonally, 1t is 1mportant 1o study whether the .age »varlable is a crmcal .

factor when 1nvest1gat1ng wrltten language ablhtles. ./ ., N L S
Subl Elght hear1ng 1mpa1red chlldren\(l 13, ib years of age) and elght

!

norrnally hearmg'chﬂdren (9, lO years of age) were matched on the ba51s of the1r

A

L

Results. As hypotheslzed, there was' no slgmflcant effect of hand1capp1ng |

.céndltlon on (1) an;l sis of @roportlons (/Table XLII Appendlx II), (2) analysls of
types (Table XLIII, Appendlx 1D, or (3) analy51s of total prod0ct1v1ty (Table XLlV,

/0 _
Appencnx 1. However, on the analysls of clause development, there was a .

. significant 1nteractlon between measure and hand1capp1ng condltlon (df 8, llZ,

F 2 52, p<.05), as shown in Table XXVI, 1nd1cat1ng that some dlfferences were

present between the performance of the younger normally hear1ng chlldren and the
/ . . A\

s

The nature oi, this 51gn1f1cant intéraction was 1nvest1gated through the Welch

/ .

statlstlc for mult1ple comparlsons analysls of variance (Table XXVII), and the
” i € . . . A}

£ [ 4
Bonferrom t-test (Table/XXVIII)

Measure by Handlcapplng Condxtlon Interactlon ) _l‘,

The older h_ear1ng 1mpa1red chlldren produced gt/ore words per T-umt than the .

hearlng 1mpa1red children: also *produced more words per ma1n clause than the
/

younger normally hear1ng chlldren (df 1,4 F= 6 10, p< 05) The performance of the .

. paragraph comprehenslon scores. .There was at least_a three year'drfference in age

e ® .

" younger normalIy hear1ng ‘children (df 1 lO, F=6.87; p<.05) Slmllarly the older

r;ormally hear1ng chlldren and the hear1ng 1mpa1red chlldren did not dlffer_

1

slgn1f1cantly on'any of the other levels of the measure factor. The results were as |

follows* (1) words per subord1nate clause (df 1 l#, F=.00 ;5>.05), (2) number of |

- e



J - . Table ,XXVI _ SN
Two Factor. Repeated. Measures “Analysis of Variance

" s Analysis of Clause Dey pment

o | . - -'.-vGroGps ‘Match-é Iieadihg Only‘j.

Source . ' ~Sum.of  df - . Mean F- . Proba- "
- Squares - . . -Square Values ~ bility

Subjects 2656.54 1,146 . 2656.54 170.25, .0000%*

L4 3

- Handicapping - S .
Condition 30.71 1,14 w0 30.71 . 1.97- 1824,

3 -

Error. . 218.46 - .- 15.6 -~
| U ‘ o . o o » . ‘ o o |
Measures o+ lo82.37  .8,112° 135.29. 28.31 " .0000%*
Measutes x. ST . S . o I
Handicapping' ' - L o e e '
Condition . "94.61 - 8,112 ., 11.83 2,52 - .0148%

' Eror . ' 525,98 469

. ‘e
. . - voe A / ’
N B
* = p¢.05.
** = p¢.0l.
g , > ,
v - »
. il
N "7_ ) N
i I . :
\ .
/ ) / © :
. . s
\
Gl
L]
A}
t ¢




o N Table XXVl
- . ‘ -
T ‘Interacuon of Handmappmg Condmon and Musures

4 Multiple . Ccmpansons

PR AETE - Groups Matc‘hed by Readmg Only | .

. .. . ‘ R _ . : - . . ’ ‘ . . . " Tail
* Source - " Sum of df \ Mean - F- Proba-

e L "Squares . Square * Values bBility

4

3. Words per T-Umt e s B : : N

Betweén , . -. 27.04 1 27.04  _ 6.87.  .0255%%
“Within . L 55.09 0 10 3.9 L. g ¢

© Words Per - % o ’ ' -

Main Clause - e, : . ' o .
Between & 20.70  F 1 7 20070 T 6.10 : .0269%%

r

Within' ., . ' 47,48 339 p

Words Per - - . | e P

" Subordinate’ Clausé ~ = . . R L e
Betweenk o020 0 .02 - .00 - L9714
"'W_}thm | R T O U ¢ 1 .

-Modals, ro ' - - ‘ S <
“Bétween” . " 3,06 - 1 - 3.06 3.21 .1070 .
Within" R 13.38 -9 - ,9554 t :
Be- Have o oo o ' o . .
Auxiliaries : ) o S e S
-Between. L 6.25 1 - 6,25 0 7 1,06 ¢ .3212 -
Within™. - . 82.75 18 5.91, . - e

Prepositional - ¢, e o : N o L
Phrases : e g ' R Vo o
. Between L 39960 1T 39.06 .33 0878 \U
.- Within . 162.38 .- 14 11.59 . . ' .
— —Possesswes*\_;_:f AT Lo _ - '
j"“rse et : :

Between . P SRR S : U :
Within- 46.38 N L o 3 3‘# e L

Adverbs of Time - e S .
_Between . 27.56 .. L 27 .56 3.5 - .0807
Wlthln S 108 88 . &t i 7,78 ) : .
Gerunds, Part1c1ples o T _

Between - .06 - ‘1‘- UYL 06 Geos0l..9081 - -
Within 3.3 M bS53 o

* = p<.05. . Vo
*» 3 g .01 s SR o o ¢




Table XXVIII

i Interacuon of Measures and Handxcappmg Condmon- s *‘*
. | | oncier
Lo Bonferrom t-test ~ ) C .} . ¢
: . oo -’ A [ .
: Analysxs of Cl)ﬁsé Developr“hent ‘ ‘ sl
[ ] )
?our_ce _ : Diff \ o+ df- - Values -.  Values .
... Words per T-unit - =2.60 oo 1001 -2062 - L0254%
) "“Words per Main Clayse * -2.28 ' 9.3 -2.47 L0343
: I o . _ . - s
ords per S . : ——
. Stbordinate Cla_use - .06 o 12.7 - .04 , .‘9‘71‘5
Number of Modals = . - .88 T 9.2 279 0 .1063 -
- Number of Be-Have _ . T , -
'Auxmanes‘_ Coo-l2s - 12708 -1.03 * ., ...3240.
Number of Prepositipns -3.13 . 13.0 -1;8# 4 0894 P
Number of Possessives' - .63 . ~ 13.8% . .68 5058 -
~ Number of Advefbs S . _ S
of Time - - - 2.3 __7'.9\‘/ ‘188 .0968
. Number of Gerunds, S Co
. Participles, STy = , T
Absolute Phrases - - .13 bw.o / -2 908l
** = p <.01 " -
. |
N : .
- " , e '



duUl

modals (df= l9 F= 321 p>.05), (3)- number of . be-have forms 1n the aux1llary e
(df i, ll} F lQ6, P> 05), ) number of preposltlonsl phrases (df= ll# F 337.,, |
. p>.05), (5) number of possesswes (df= l l# F_.47, p> 05), (6) number of adverB’s of )
t1me (df l’l#, F= 3 5b; p>.05), and (7) number of gerunds, partlc}ples and absolute.
: vphrases (dfel, l#, F_.Ol,, P >.05).: Tables XXIX to XXXII are included to demonstrate

means, standard dev1at1 ns and ranges for each language measure. -
- In summary, whe readmg level is third grade level orJ\above, and hear1ng
1mpa1red ch1ldren are: matched to ndrmally hearlng. chlldren on the basis of age and
) readlng scores, all dlfferences in performance on wrltten Ianguage measures due to
'_hea:mg 0ss d?sappear. {However,\when hear1ng 1mpa1red chlldren are matched to
. younger nofmally hearm]g ch1ldren solely on the ba51s of the1r read1ng abrllty, they | ‘_'“\-\

o

: dlffer in the number of words per ‘l'-un1t and the number of words Pes ‘?nam cl;use.
E The older hearlng 1mp,a1red children produced 51gn1f1cantly more words per T-un1t,
. "and more words per mam clause than. the younger normally hearmgvchlldren. The
| ‘words per 'I'-un1t and words per mal\n clauser are'«developmental such that older\
hearln; 1mpa1red chzldren outperform younger normally hear1ng chrldren, even 'when -

| R

read1ng levels are matched Thus, there is a close relatlonshlp between read1ng

N i - .
level as measured by the Paragraph Comprehensmn subtest of the Woodcock-f ‘
T q -

/v

appeark to be a stronger relat10nsh1p between read1ng level and the semantlc
written language component, than between read1ng level and the syntactlc wr1tten
l\nguage component, smce the syntact1c component appears to dévelop with age. .
In conclusion, tDe findings of the oanaly51s of clause development for the . .
gro.ups matﬁched on the basxs of readmg alone prov1ded results contrad1ctory to the :
hypothe51s that wrltten language and read1ng abllltles are h'ghly related regardless .

" of age. ’It appears tha_t those 'wrltten language var1ables which measure syntactl,c '

'
h - . l' -

2 et Los R H " bl
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~ | | ‘ Table XXX A |
Normally Hearing and Hearing Impaired Children
Matched by Reading Alone
Analysis of Total Productivity

Total Words  Total bProposAitionAs_"- vATotal Cohesions

Hearing Mean S 741 o 37.8 . 28,9

Impaired s . 32.2 0 19.8 13.9
. Range  (33-108) (15-30) (11-54)

Normally  Mean 122.8 ° 53.9 Soug.6
Hearing ~ SD 86.8 / 7. . 36,9
| Range (43-296)" & (20-122) . (18-126)

) o

w \A
124
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--ksk_ills are more closely related to age than reading.
— ' ’ ‘ v . ' ) ) . )
: ~ Phate Three: ‘ ’
N

Factors Accounting for Variance Within the Hearing Impaired Sample
. - @ Lo . B

.
- »
i

~ One purpose of this study was to choose measures of semantic and syntactic

.'abil-ity ‘which were r'elated, yet distinct, providing information” regardings.the
particular differen'ces in the \;/ritten language of normally hearing children and
'the'ir hearing impaired peers. PhasevO.ne demonstrates that the language measures
chosen successfully di'ffer‘entiated vchildren with ‘severe ‘and _profound losses and

. those w1th normal hearlng on wrltten language,performance. Phase Two showed

the relatlonshlps of these language measures. to.reading. In the hear1ng 1mpa1red

sample, reading was so highly related to the written language measures that all

\ —

"""
g
n

]
‘ wrltten language performance dlsappeared. when the chlldren were matched on the
r 4
basis of reading ability. However, neither 'PhaseAOne nor Phase Two addressed the
P ' z . B . ,ﬂ : . ’
question of whether these measures of syntax and Semantics represent unique

aspecis_ofJanguage_not'_curLentlyJapped.b‘v tradi‘t'ional means'of evaluating the B

léguage of hearing 1mpa1red chlldren. Therefore, it was critical to demonstrate

)

that the measures that are sensitive to the extreme varlablllty which characterlzes

/
~

the language of the hearlng 1mpa1red ‘children are, in fact, more sensitive and -

1nformat1,ve than other language measures now used for this purpose. Furthermore,
L . -

the measures should prov1de other than redundant 1nformatlon ‘about the language ,

abxlltles of hearing 1mpa1red chlldren. , Phase Three attempted to substantlate the

v

hypothe51s that analysxs of semantlc varlables, such as prc‘nosltlonal analy51s and

.- _text ¢ cohe51on analysu_:, in_conjunction w1th thelr relatlonshlp to syntactlc elements,
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i crucial to the understanding of how language develo‘ps yithin a" hearing impaired' §
populatlon. | | '

In order to acCompllsh thls goal, a factor analy51s was performed'on the.
hearlng 1mpa1red sample. Included -within thls analys1s were var1ables representlng 3
auditory ability; speech 1ntelllg1b111ty, 1ntelllgence, age, reqeptlve syntactlc ablllty“

¢

a (TACL), receptive wrltten ’gyntaétlc ablllty (TSA), expresswe Wi itten syntax (words

per T-unit), expressrve “written semantic -ability (macfo prop itions and: micro

proposlti.ons), and expressive written'-syntactic/semantic %bility (total cohesions and

(

- Twelve varlables were 1ncluded in the, factor analy51s of the hearlng impaired

-

collocatlons)

sample. The purpose of the factor analysis was to examlne the contrlbutlon of'\ }

these measures to an understan%earlng 1mpa1red chlldren's written language

» N .

and. their relationship 10 measures and variables . currently used to characterlze __
hearlng 1mpa1red chlldren and their l%ngu \g\e. .

MSubjects and Measures

. [~
“

Thlrty-one complete cases were used

for this study. Identlfylng 1nformatlon '
was prov1ded by the classroom teachers from each student's school record. ‘ Other

measures of language and- speech were administered within the same tlme frame as

the wrltten language measure, by the ! 'same testers who weré trained in the’ same°

fashlon as descrlbed in the Methods chapter. The twelve varLables were: (1) pur;;

~

R tone average, (2)- speech 1ntelllg1b111ty (the Clark Speech Test), (3 perfprmance'

1ntelllgence, (4) age, (5) hours of special educatlon intervention, (6) Test of'
M -

Syntactlc Ablllty (TSA), 7) Test of Audltory Comprehensmn of LanguagL

(Pdmlnlstered oral-aurally or through total communlcatlon, dependlng upon the

A}
. un1t, (9) number of macro proposmons, (lO) number o,f m1cro proposltlons, (l l) total

partlcular m_Ethodology famlhar ‘to each I(;earmg 1mpa1red Chlld), (8) words per T
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-cohesions, and (12) number of ‘collocations. The measures of wri ten lanuage'

-chosen for thls factor analy51s were those which were the best d1scr1m1nators
between normally hearing and hear1ng 1mpa1red ch1ldren (information ﬂ'om Phase
One). - o ‘ . . //
Data’ Anal)f_is" -. | B - g

4 . ’ . ' // .
f ' The data was analyzed with B1omedrcal Program &M, Fac}or Analys1s

(BMDP#V 82) Table XXXII shows the\ four factors, the1r elgenv:ilues and the
cumulative proport1on of the total variance expLalned by each factor. / , _ o
( 7. The analy51s showed that four factors accounted for seventy-s;./aven percent of
_ the var1ab111tVW1th1n the hear1ng impaired sample. The rotated factor loadings

v .greater than .500 are reported Table XXXIV shows the sorted rotated factor

I
loadlngs for each var1able which is included in Factors I through” ’IV

Factor I: = the Semant1c Com@nent. Factor 1, wh1ch//w1ll be named the

’

.Semantlc Component, accounted for thirty-six percent of the variance’ w1th1n the .
. :

sample, The variables 1dent1f1ed as represen'tatwe of th1.7/factor ares: (1) total
I :

cohesmns (factor loading = .962). (2) macro propositions (factor loading = .909), (3

e m1cro proposmons (factor 1oad1ng = .909), and (&) number of collocations (factor

-

loading =.775). All ot@r var1ables had factor loadmgS/less than 500; Although- .

words per T-unit is clearly not the same 1nd1ce as measures of narrat1ve d1course or .
. i
. text cohesmn, ‘there is a relat1onsh1p between th1s syn‘ta‘ctlc measure and the
LY .
Fac‘torI Semant1c Component. . /-

" Factor I The=Syntact1c Com‘ponent._ Factor II, -which will be called the .

g

'Syntactlc Component, accounted for - n1neteen percent of the var1ance. .The
. / ‘.
var1ables which comprlsed th1s factor are: (l) words per T-unit (factor loadmg =

< 797), (2) Test of Syntactic Abilit J (factor loadmg = .775), (3) Test of Aud1tory
. L .
o Comprehe%lon of Lan guag (factor load1ng = .76), and (4) hours of speC1al B

v
i
i

| 131
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Thble XXXII
Eigenvalues and Proportion of Variance Accounted For

I - . : )
. .

. - . -
. ‘ .! s o Cumulative
Factor . * Eigenvalues : Proportion of
' . : Total Variance

l. Semantics | 436 - .36
2. Syntax . 2.25 S .55
3. Hearing/Speech " 1.59 ,‘ o ;-f‘-:,‘ 68

‘b4, Cognitive'Performance .06 . 77
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Table XXXIV
E - Sorted Rotated Factor' Loadings
) Factor Factbr :  Factor Factor

o N I S S
~—— _. . ,
_ Total Cohesions 962 .000 - .000 = .000

Macro Propositions <922 .000 .. ~.000 .000 -

Micro Propositions  ° .909 2300 . .000 .000
\ ; ‘ ‘
Collocations \ 775 423 .000 .000
' . \ ) N ‘

TACL -~ .000 796 . .000 - .000
TSA - .000 275 .00 . 000
HRS 000 - 598 . .000 , 407
PTA * .00 000 .0 o.889 . .000
‘Speech xnteuigiémty \.ooo . 2369, -y -.846 000
- Icg - | \ooo w000 w000 825
Age \ooo~ o~ 00 000 =765
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educatlon (factor loadlng = -.598). o j Y
/
Factor Il 1ncluded expressive, wrltten syntactic ability, recept1ve wr1tten
A\

syntactlc ability and receptive oral-aural/total commumcation syntact1c ability.

v

111

This factor is inversely related to the number of- hours ‘of special education -

serV1ces, indicating that the h1gher the level of ‘achievement on these variables, the

‘fewer' the hours of service that are provided. 'I'eachers,- clinicians and staffing

teams seem to use syntax as a measure of ‘whether or not to proV1de service to

hear1ng 1mpa1red children. In add1t10n, there \was some relatlonshxp between three

other variables and Factor II. Although the var1ables were not representative of
the corpus of Factor II, since the factor loadln\gs were less than 500, the factor
loadlngs were greater than .250 1nd1cat1ng a relatxonsh1p to Factor II The three
var1ables were: (2) micro proposmons ( 300), (2) number of coUocat1ons (.423), and
(3) speech intelligibility (.369). Therefore, Factor\ I, representmg the: Syntactlc

Component has a relationship ‘to narrative discourse, text" cohesion and speech

intelligibility. .-

Factor Ill: The Hearing/Speech Component.. A‘actor 11, which will be called .

the Hearing/Speech Component, accounted for. hine percent of the variance. Only

-two variables were included 1n this factor. They were -(l) pure tone average

(factor loading = .889), and (2). speech 1ntell1g-x~b1hty (factor load1ng = -846)

Interestlngly, no other var1ables had factor loadings greater than W25 wh1ch' :

1nd1cates that the component of hear1ng/speech ab;hty is not highly related to the

semant1c or syntactic var1ables of written language. Pred1ctably, there is an

1nverse relat1onsh1p between hearing ability and speech ab111ty, 1nd1cat1ng that as
\
the hear1ng deficit 1ncreases, the speech ablhty decreases and vice versa.

Factor IV: The Cogmtwe Performant:e Component. Factor-1V, wh1ch will be

e
called the Cognitive Performance Component, accounted for Riné percent of the

Y
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/

1
]

varlance within the sample. The three variables identified as Incorporating this

f{}ctor are: (1) performance intelligence (factor loading = .825), (2) hours of ‘speclal'

educatioh (-.407), and (3) age (-.765). No other variables had factor loading greater
X - & .
than .25. The unusual negative factor loading of -.765 for the variable age is

explained by the particular make-up of the hearing impaired sample. As shown in

Table IV.(Chapter 1II), the performance-intelligence scores for the hearing impaired

sample "decreased somewhat with age, although the scores. were all within normal
limits. The fourteen-year-old children had lower mean performance 1ntelllgence
scores than the ten-year-old children in the -sample. .There. was a negatlve
relationship“ of hours of -special education services to Factor v and a pOSlt,lve
relatlonshlp of performance 1ntell‘11ence. As intelligence scores 1ncreése, hours of

special education service tend to decrease.

lnterestingly, -age.was\ not highly related to the semantic component,

~ syntactic component or hearing/speech component. In addition, performance

intelligence represented a separate factor, not related to the semantic component,

syntactlc c0mponent, or hearing/speech component.

In summary, the variance within- the hearing . 1mpa1red sa'nple was most

)

clearly captured. by the semantlé written language measures (narrative discourse

and text cohesion). Thls component is clearly separate from the syntactic

cor_r.ponent which is the language aspect_ most_commonly measured in ‘the hear1ng

. impaired population. However, a ’relationship between the two components does

"exist. Together, the language comp’onents account for flfty-flve percent of the

variance within the sample. Hearlng/Speech ablll ies play a role in the larger

amount of variance within the hear1ng 1mpa1red sample, but are not h1ghly related

- to the language components. Together, language, hearlng and speech account for

L

» 51xty-e1ght percent of the ‘variance w1th1n the hearlng 1mpa1red "sample.

N
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Performance inteliigence was also identified as an important variable, but was not

ExS -

as discriminating as«languagevor hearing/speech abilities. S e
. e o C. ' .
. ‘\/ S .~ Summary ' :

o -
£

~

Phase 'One provided information related to the -sensitivity of the language. -
.. . ’ ‘ . . ‘o . ‘ - N N

- measures chosen in discriminating between normally hearing and hearing impaired

children. ) Quantitatively these analyses of variance also highlighted particular ;

/ characteristics of the written language of hearing impaired children which were
\

To.

different‘.from that*of their normally hear1ng*peers. L B

.
0

, _— Phase Two demonstrated the im°portant relationship between reading ability

s and written language ability. On the whole, differences in writteri language ability
_which differentiate hearmg impaired children from their normally hearing peers,

disappear when they are matched according to reading ability, HoweVer, some

2

. indices of syntactic ability are‘ more related to age than to reading or hearing level,

since younger children demonstrate poorer syntactic ability than older children, _

. even when the younger- children read at similar levels of comprehenSion and the

0

younger children are normally hearing and the older children are hearing impaired
\ L —
* Phase ’l'hree des no@_a,ted/tha’t" the language rneasures chosen. do, indeed

represent different aspects -of language ‘than are currently investigated. Further- .
more, the semantic language measures are responsible for greater variance Within
the written language abilities of school-aged children than syntactic measures,

altbough a clear relationship between syntactic written language abilities and
¢ N

semantic written language abilities does‘ exist. Syntax and semantics represent '

distinct aspects of language functioning in written language.

Thereiore, it is concluded * that" semantic measures of written language

: . ' : = T
. 0 . T

1
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provide ‘valuable and more discriminating information about the written laﬁguége%
abilities of hearing impailred children than synté;ctic rheas@rés. Serhanfic 'measurés‘:_
. ;af . writte_naiéngda?ge are highly -relaﬁéd to the readiﬁg comprehension of l.-1<earir_1g"i
. : ’ * ’ !
\,
|
|

impaired children.  In addition, they are not. redundant information and are not

currently ‘t'appgd by th'os'e diagnostic tools which are ﬁradi‘ti_onélly used to describe

‘hearing impaired phildreh.' : I . '
J > ) . | |
1
° <\ * - 1
—-4:“.!
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- CHAPTER V -

DISGUSSION - IR

The goal of this dlssertatlon was to prowde 1nformatlon about language Wthh

" ‘would be useful in broadenlng the current operatlonal deflnltlon of language used as
AN / ¥

~ the basis of developlng diagnostic assessment; tools and\currlt_;ula for hearing

L

impa'ired children. The-'quel presented was based upon a description of langUage
' -whlch included, 1n1t1ally, two critical components--syntax and semantics. It Was

- proposed that indepth examlnatlon of e1ther component could prov1de only

segmented'.lnformatlon and that this | 1nformatlon could not be fully understood

w1thout knowledge about the interaction between the two components. In addltlon,
it was hypothesized that the deflnltlon of semantlcs needed to. be expanded to
include more “than‘;s:? word ;meanlng. An observatlon about previous research

: and'-Studies dealing with langu‘age and hearing impairment was that most studies

empha51zed syntactlc skills, almost to the. exclusion of s/emantlc abllltles. ‘While an . -

»

abuldant fund of mformatlon is available concernlng the characterlstlcs of

- syn ctlc development, the-delays and dlsorders Wthh characterlze language of
hea 1ng impaired chlldren, there is an amazmg lack of 1nformatlon regardlng the

r

- role. of meanlng within the language of hearlng 1mpa1red chlldren. S

- .

It was proposed that an expan51on of the deflmtlon of semantlcs w1th1n the.

~written language of chlldren, e1ther normally hearlng or hearlng 1mpa1red, should

«~ include the use of proposmonal analys:s and analysis of text cohesmn. It was also

. proposed that the most useful organlzatlon° of syntactlc 1nformatlon, when

examjning the relationship of semantics and syntax within the wrltten language of

L
hearlng 1mpa1red chlldrenv,'was the~analy51s of clause development. Through the use

£

115 =~ -




w1th1n written language d1scourse could be an 'yZed-more eﬁectwely. :
Although clause development has not been utﬂ{{ed much for the urpose of.
invesngatmg language- charactetistics of

I
’hypothe51z°d that ‘thlS method could prowde i formatlon wh1ch wi

ear1ng 1mpa1red chil ren, it was
in conco'rdance
with other measures of syntactic ability now utihzed W1thxn &he educatmnal field.

Furthermore, ‘1t was hypothe51zed th_at i r1tten language “could

‘provide .some' clues conceming the 'read 'g d1ff1cult1es of ear1ng 1mpa1red ch1ldren,
because the relatlonshx.p between rea mg and wr1t1ng as very.,strong

’I'he followmg dlscussmn atte,mpts to des: nbe the contnbutmn of this
‘_research project to the understandmg of writfen and read language w1thh1 'ne

' hear1ng 1mpa1red populatlon. The results of this d1ssertat1on will be discusséd w1th

_ ‘espect to each phase. Phase One prov1des 1nformat10n concermng the 1nteractxon, o
_‘ similarities, and dé}fere’nces found about the.language measures chosen to analyze
' the written narrative discourse /o_f" the normally hearing and hearing impaired

children, Phase Two provides in;or‘mation about'the relationshib between re‘adin.g

©

and Writing Phase Three//xs an 1nvest1gat10n uf the factors which. 1nﬂuence e

o ’

var1ab1.hty thhm the hearmg 1mpa1r°d populatlon. The d15cuss1on wdl end with,

1mp11cat1ons for- future research, ’
‘/
s : ' 1

[N o »

~

N¢
-
i

. Discussion of Phase One o c \
4 “ » . - ‘ . " ' a ) ‘

/

< The d1seuss1on of Phase One will bevaccomphshed by addressing answers to.
each of the research questlons generated for '‘this research pro;ect, and the
contnbunon of each analysis of variance to the 1nd1v1dual questlons. Slnce the\

" "
part1cular measures, mcludmg proposmonal analys;s and text coheszon analysm




B I b
- ' L A N - B ’ : “ . a .
, !“ have not been used previously to analyze the cha,ra'cteristics of written language in
[ ’ .v ;- . a - ’ ‘ ‘ . ’ l :
a normally hearing population, several interesting'findings have implications to the

#

5 .
popllation as a whole, even though the major thrust of the researclf was directed
\

toward a better understanding -of language skills within. a hearing impaired‘

i

,population._ ' . T o Lo o
~ Question 1. . _. L . -
Is there a Significant difference between normally hearing and hearing -
N :

“impaired chiidren across all measures"_ As hypotheSized, normally hearing and
hearing impaired children performed differently on’ each of the four analyses. ’l‘he
" chosen language measures were effective in discriminating between pe"formance of
@ hearing impaired children and their norma.lly hearing peers prOViding information |
'~‘Wthh substantiates preVious research endeavors -and proVides novel information.
Overall productiVity With relation to clause development narrative discourse and
text cohe5ion, is significantly less i in the hearing impaired children than in normally
hearing children. - However, the most interesting finding was in the analysxs of .
. proportions. The proportional usage of types of propo/&itions a‘nglP eoheSions to the

different.. in the hearing

/
impaired sub)ects as- compared With the normally hearing sub]ects. ’l'he exact

‘ nature of this difference Will be discussed in the succeeding sections.” -

- . -
{ .

Question L . - R R o
s there a significant difference between age groups on all measures” Is this
- difference in .age group performance developmental in nature” As predicted an -
overall age difference was found in three of the analyses, those ‘Which investigated
' various types of productiVity. "The analysis of clause development emonstrated
age differences across a.ll levels which were both linear. and quadratic | 'l'herefore,

these components of the syntactic aspect of written language_

A
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of micro propositions to total propesitions, macro propositions to total propositions, '

semant1c cohesions to-total cohes19ns and syntact1c cohesions to total coheS1ons, .

d1d not differ hy age. The’ dlfference in th1s proportlonal usage found accord1ng to -
e .

hand1capp1ng cond1t1on, does not appear\So be related to developmental d1fferences

present bet/ween ages ten anc'l fourte /n ' Such d1fferences, however, . cannot be

termed d1sorders, since the exact development of these language ab1ht1es pl‘lOl‘ to

>

the age of ten years is not yet known.

In general, syntact1c age dlfferences appeart 1o b characterlze,d by a linear

development. Semant1c sk1lls while character1zed by a\e d1fferences follow a

. -

_var1able of  micro propos1t1ons. This | var1able by def1n1t1on appears h1ghly

.

-A1nteract1ve with the‘syntact1c component of language (‘I'urner and Green, 1978)

Ed

Quesnon 111,

Is there a significant interaction between handicapping condition and age"? It

was hypothesized that the age trends demonstrated by normally hearing children

w1ll also be démonstrated by hear1ng impaired ch1ldren. SRR o

N R4

. analysus of proport1ons,'there was no slgnmcant interaction between hand1capp1ng

‘ cond1t1on and age. Age dffferences or lack of age d1fferences found in the hear1ng

4

dlffered in performance on the langu’age measures, these d1fferences ‘represented

: parallel performance. Hearlng 1mpa1red children, then, are depressed w1th respect

-quadrat1c trend. There 1s only a- sl1ght ev1dence of a l1near component on the :

. In three_ analyses, analy51s of clause development, ‘analysis of types, and

»'1mpa1red were also found in the normally hearing sample. Although the two groups

to. overall productivity._ However, the changes in this productmty at each age level . |

are representatxve of changes also seen within the normally hearlng populatlon.

¢ ‘' There was a S1gn1f1cant interaction of hand1capp1ng cond1txon and age for the

b

- analysm of total product1v1ty. This was caused by the age “twelve group They were

N

»

.

6y



“the most™ productiy

finding seems™“to

o o 119

group w1th1n ‘the hearing 1mpa1reg sample, but the least

productive within the normally hearmg sample. An explanat16n for thls unusual

o

years.

QuestionIV. - T S 24

Do thé language measures dlffer sxgmﬂcantly from one another’? It"was'

]

hat the effects of puberty are related to age span not spec1f1c~

measure factor for all four analyses were: hxghly s1gmf1cant, 1nd1cat1ng that the'

functlon w1th1n the wr1tten narratlve ~discourse of . the ent1re s/ample. The

significant findings on all _four analyses __support the hypotheses /that these are

different aspects of language functioning., - ‘ . ”ﬁ} :

-

Question V.

. ! - . o . . . /"" : - -~ .
'Is there.a slgmflcant 1nteractlon between measures’ and age? It was.

%3

A.hypothe51zed that the language .measures_ would prov1de umque 1nformatlon. The -

_ componeﬁts of Ieach analysxs looked at a d1fferent aspect of the overall language _

hypothe51zed that the age trends for all measures would be, /51mﬂar. There was no A

)

slgmflcant interaction between measure and ‘age-on e1ther the analysls of clause.
v /o

development or the analysxs of proportlons. The age°/trends for all measures of

,) [N,

syntax ab1hty were sxmllar. Since no sxgmflcant d1fferences by age were found in

total productlylty and the analy51s of. types. Although 51gn1f1cant d1fferences in age

v

" the analysxs of proportlons, age was not slgmflcant for any’ proportlon._ However, v

“thete was.a 51gn1f1cant 1nteractlon 'between ‘measures and age for the analysis of -

groups were found for total cohe51ons and total wo ds, there was no age effect for

total proposmon productlon. Similarly, several language measures 1ncluded w1th1n
the analysls of types did not differ accc/>rd1ng to/age. Only 51x of the e1ght varlables

demonstrated age level Llfferenceso./number. of subordinate clauses, number of T-

units, number of macro propositi

ns, number of micro propositions, number of :



- form.- _ T,

Question VI

reference cohesrons and number of lexical repetmon coheslons. All six demon-

o

to develop linearly, while the semantic measures are characteristicly quadratic in

.
s

. Is thére a signiﬁcant— interaction between measures and handicapping

B

o

cohesions. Again, these results reiterate that syntactic.structures have a tendency -

| A condmon? The sxgmﬂcance of the measures and handicapping condition 1nteractlon A

prov1des perhaps the mpst 1nterest1ng 1nfcl>¥matlon about the language of hearmg- '

ce . -

w . oy

impaired children. _ - 4

Claus'e deVelopment‘ will bé _discussed first. Hearihg impaired children

: produced fewer words per T-umt, fewer words per main clause, fewer words per

v

su}pordlnate “clause, fewer adverbs of t1me, fewer gerunds, 1nf1n1t1ves and

~

.p%rt1c1ples and fewer preposmonal ‘phrases ‘than their normally hearlng peers.

However they produced sxmllar amounts of modals, be-'have_forms in the aux1l1ary

and posswswe nouns and pronouns. It is important to note -that most hearing

1mpa1red chlldren did not use the have-form in the a_uxﬂlary, but used pr1marlly the

a

“possesslve pronouns, his/hers, and t_he modal used was primarily /will/ use in the

future tense."Since. overall production of total words was significantly less in the

hea‘z"lng'.~i'mpaired sample' than in the normall'y' hearing sample, the usage of present

- progressives, 5future -tense and posSessive pronouns in written language must be

- ¥

1 vproportlonately h1gher in their written language than that of their normally hearlng

~ peers.@Errors or deV1ances were not -as characteristic as the total omission of

i ¢

4

;‘preSeht progresswe, ~is verblng form. -The possesswe form was primarily through :

,



Proposmon dlfferences w1th respect to-total product1v1ty were not statistic-

-

“ally: 51gn1f1cant when comparlng normally hearlng and hear1ng 1mpa1red chlldren.
This. represents an 1mportant flndlng, part1cularly in view of the ,fact that
-51gn1f1cant dlfferences were ‘found in total'product1v1ty ‘of words. Hearlng 1mpa1red
chlldren dellver a 51mllar amount of meanlngful umts, in- toto, when compared to

their normally hearlng peers. Howe.;er, they use far fewer words to do so. The

@ L

variety.and quannty of syntactlc forms 1s also*mgmflcantly less W1th1n the hearlng

o

\1mpa1red sub)ects as. compared to normally hearing subjects. Therefore, then
language then generated is. similar to teleg_r;aphlc language, ‘where content of >

mformatlon is dellvered conc1sely and dlrectly. Proportlonately, hearlng 1mpa1red
) -
. chzldren yse more macro 'proposmons than thelr-normally hearlng controls. For

example, they are concerned w1th dellverlng the message. the car h1t the boy. It

]

does not seem critical to descrlbe the car, or the drlver, how the car h1t, or any

' speC1f1C°defalls about the boy. Normally hearing chlldren, on»the other hand_, use a

o )

’ greater proportlon \of micro proposmons in thelr narrative dlscourse. There aye

- -

- more descr1ptors relate\d to temporal characterlstlcs, qualltatlve characterlstl s
and locatlon, prowdmg th\e reader wrth speC1f1cs about the 51tuatlon described. The"’

use of m1c 0. pro osmons re\ures more facxllt w1th syntactlc forms. In summary,"
£ Q q y

v A ~

language is more elaborat'e w1thm a normall)b hearlng populatlon than 1n a hearlng ', .

~impaired populatio?.- ThlS does not\mean that hearlng 1mpa1red chlldren produce

more informatiof w1th1n their storles than normally hearing chlldren of the same

age.. He'arlng 1mpa1red children produced 51gn1f1cantly fewer~macro_propo51t;ons .

and micro pt‘oposmons than the normally hearing-Chlldren.

There were also 51gn1f1cant differences between the two groups according to

v

their use of coheswe dev1ces withiri the written text. Hearlng 1mpa1red chlldren

v

P : . o . e
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produce less redundancy and linkage Within the text, The"quantity of cohesive

deVices is much less prominent within the hearing impaired written .sample. ..
Information in the text often does not require the use df cohesive devic s, since the

information -may’ not necessarily need to be related to \p

/
,

eVious chunks of -

informaiton.\‘ Each idea ; presented is_an independent. and ¢ mplete unit of

'informat'ion, not -necessarily? relying ‘upon 'understanding of the information

previously /delive'red. _ Héaring impaired chaildren use only ‘a smal va'riety':of‘
cohesive devices. Interestingly, although the total number ‘of ‘co esions is
% significantly less within a hearing impaired population, the number of reference
cohesions, lexical repetitions and con)unctions were not statistically different when
compared to that of their normally hearing peers. Hearing impaireo children use‘
many pronouns .and. demonstratives in their written language._ They repeat
lexi(_:ally. "The boy" is ‘referred to urepeatedly as "the boy.:' .ConJunctions vwgre'

' primarily ‘additive "ahd" conjunctions. ‘. |
An observation about the data\obtained from the written language samples )

was that absence of structure was. more characteristic than incorrect ‘usage. of

structure. There ‘were :Mchildren of the forty-nine hearing impaired
\ :

~ . children who used the cohesive formsiof substitution or ellipSis. Collocations ‘were

_minimally used, and often absent. The use of synonyms, superordinates, antonyms,

e
or, metaphors was so delayed that often only one or two instances could be

i
recorded, even in samples over ong, hundred words in lengthﬁ

TRe v use of collocation types should be fur‘ther investigated within the hearing ‘

impaired population's written language. ,Error analysis og(che use of demonstratives "

and pronouns, although probably not proViding noveliinformation to the field would

rei_terate what other studies: _have reported concermr the difficulties hearing

~ impaired children evidence with these syntactic forrs. Proportional usage of
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ohesive deVices should not lnCl.Ude the Iise of leXical repetitions With the use of
collocation since the excesSive use of repetition tends to mask the effect of

¥

collocation use. . o -

Question VII. N R B

Is there a Significant interaction betWeen age, handicapping condition and
. : ¢ -

: language measures" The general findings~ of this research Phase One, are’ that

hearing impaired children differ from normally hearing children of the same age by

\ A

producxng Significantly fewer syntactic and semantic forms Within their written

"langu_age. Normally hearing and hearing impaired children do not differ by age

No
groups, but are similar regardleSs of age.. Alth”ough some differences were found_

' according to language measure, they were common to all five age groups. For

' example, when hearing impaired children produced Similar quantities of certain -

»

semantic or-syntactic forms, this inding was conSistent across. all ages. ln only one”’
analysis was g Significaqt intera tion between age, handicapping condition and
language measures found. Again, l'/t*he group of hearing impaired twelve-year-olds

: p_erformed better than the normally ‘hearing "’group of r\twelve-yé’ar-olds with respect
" to productivity of total propositions. | | |

In summary, ‘while' hearing impaired children produce quantities c}f overall %

" units of meaning similar to their normally hearing peers, they’are severely delayed

'

: in the development of the syntax skills With which they can.communicate these

: ideas. Additionally, they Jack a variety of ei\(her semantic or syntactic tools for

¢

a

conveying information. This is chara teristically referred to as the "stereotypic

language" 1 of hearing impaired children.’ Overall their use of cohesion is dependent-

primarily upon three . types of deVices, demonstra’fives, pronouns and leXical <
" e 7 4 .
repetition. The hearing impaired children produce proportionally more macro

~

propositions than the normally hearing children. However, this dissertation does‘ '_

- : e, : N
. 5 .
1
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not provide information regarding the exact natdre of the macro propositions used,
: . ) . N . P . - - T - ) 5
nor the 'cdhesiveness of the/macro proposit’ions required for the formation‘of a good
‘ &

story. Ful*ther 1nvest£gat on lS warranteH about the story grammar structureaand .
" types of macro progosltlons employed w1th1n the w itten language of the hearlng
-1mpa1red Slnce llnear deVelopment of cohe51o and proposltlons was not el
" demonstrated, the development of these skllls in ora} narrative dlscourse, or lnj
' begmnlng wrltlng ablllty must be’ studled Perhaps th development of semantlc _
language skills occurs pl‘lOl‘ to the development of written language. The art- of R

story. telllng and the understand1ng of the coheslveness of\ the storles may ogcur ‘

between the ages of three and seven. The development these skllls £an be'::k. '

-

”

. measured within the written language of chlldren after hey have mastered '
decodrng skllls, or phonlcs, spelllng, punctuatlon, grammar \and syntax Tules._

X

. HoweVer, the skills measured ‘may slmply represent the develpp ent of semantlc

*

Discussion of Phase Two. "

i

Phase One provided 1nformatlon about the dlfferences and sxmllarltles of he

syntactlc and semantic language measures employed for thlS research pro)ect. _ ‘l‘h‘
\

‘ relatlonshlp between these language measures and the read-ng ablllty of hearlng
r1mpa1r¢=:d chlldren cbuld not be 1nvest1gated successfully through the research -

deslgn of Phase One. Phase Two-was de51gned to examine relatlonshlp between

v B

‘readlng and wrltrng abllltles in hearlng impaired" chlldren matched with normally
\‘

' ' MOT—
N e .- - . " . . . . 3 )
] PN - ] _




hearing children. .- . S,

When hearing impalred school-aged children between' the ages of ten and

: ‘fourteen were matched with’ their normally hearing peers .on the basis of

s

performance o‘. the Paragraph Gomprehension subtest of ‘the Woodcock-Jthson
Psychoeducational Battery and chronological age, al ¢

"ferences on the written

langua e measures ween rou S, due to handicappin ‘condition, disapp'eared.'
] group &

T SNV
rad B e —

’l'he cloze procedure for evaluating reading was not intended ¢

examlnatlbn of the reading process, but was an 1nd1cation.of a general-: | llitylevel
of reading comprehension. ‘ | | | | :
However, most commonly, hearing 1mpaired chilclren are matched on the baSis
of reading level (Vith normally hearing ‘children. who are chronologically - much. )
younger, - When \he hearing impaired children were matched tanormally hearing '
children on the basis of reading level, aga1n using the cloze procedure, but not age, '
and the normally hearing children were at least three years younger than the
heari}g impaired children, some \differences in- performance on the written
language measures were found. Syntactic abilities, which were shown to-be related
to age in a linear fashion, also ‘were more related to age than reading
'comprehension. Older children demonstrated better syntactic ability than younger
children; even when the older children had severe and profound hearing losses. -

These findings replicate and extend the results of the four analyses of Phase

One. Syntactic structures follow a strong linear development, whose slope is less

steep in ~hear;ing impalred children's written I[anguage development. Semantic
written language structures, on the other hand, are predominantly quadratic in
function, at least between the ages of ten and fourteen. Semantic written language

.abilities are less affected by age differences than ‘the syntactic wr1tten language

’

- abilities: While words per T-unit is an efficient and quick method of evaluating the -
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written langu'age of children, this method appears to have a greater relationship to
oo ' !
age than to readlng comprehensmn ablllty. 4 o ¢ _ |
. ‘ -
Phase Two substantlates the claim that there i is a strong relatlonshlp between

@

the written language skllls and read1ng abllltles of hear1ng 1mpa1red chlldren. Until
now, this relatlonshlp has’ never been demonstrated. Semantlc written language
va iables appear more related to reading comprehenslon than syntactic written
‘language variables. o | . .

The implications of these findings are that the semantic characteristlcs of
written language prowde valuable# 1nformatlon regardlng dlfflcultles with readlng.
Galns, Mandler and Bryant (1981) found that hear1ng lmpalred children recalled
confused storles better than normally hearlng chlldren. The ’ flndlngs of this

' research were that hearlng impaired children do not have versatilitk or.variety - \
when using text coheswe devices. They tend to use lex1cal repetition or pronouns

to the exclusmn of all other cohesive dev1ces. Each meaningful statement appears .

1ndependent 4of what preceded and what follows within the text. Since individual
segments are con51dered as 1nd1\;1dual umts of meamng, it is not surprlsmg that
hear1ng\|\mpa1red chlldren can retain more information from confused stor1es than
the1r normally hearlng peers. The 1nformatlon, cobeslon, of the whole text must be
meamngful for normally heahng chlldren to retairi 1nformatlon from the1r readlng
It is crltlcal to 1nvest1gate 'wheRher currIt methods of remed1at1ng language of the
hearlng 1mpa1red Wthh emphasize the urlit of the sentence and the components of
~¥~--the—sentence;—’~teach~segmentatlorr—to>~such—an— extent that .the- plecesﬁar,‘e*more—%-
1mportant to hearlng 1mpa1red children than the whole. h
‘Again, the ?:lose relatlohshlp between semantlc written language variables

‘and read1ng--neces_51tates a thorough mvestlgatlon of the. types of macro

propositions and the linkage 'of macro propositions within the written texts of

o
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hearing impaired children -with techniques such as thestory grammar anal_ysis of

Stein (1982). - T ; c .

The possibility of teaching syntactic structures through semantics may be a f

|
viable alternative to present programming pf educational clrriculums. It is further -

hypothesized that connective devices" within a text and cohesion within a text must

be understood, before. the use of syntactic structures‘can be truly understood The

T -y

communication “of the same unit of meaning 'through a variety of syntactic_
~structures cannot be functional unle.ss a child appreciates the utility of such
devices. Phrase st_ructure rules anc,l‘;'h concepts of embedding must first be
understood on the level" of what units of rneaning are conveyed. Sentence
combining techniques are, the‘refore, both syntactic- and \ser'nantic. The absence"of
certain structures within the written langyage of hearing impaired children may be

e

directly related to the fact that hearing 1mpa1red children are oblivious to the role.

B

these structures play within the written narrative discourse. If the function is not

appr’eciated receptively, it cannot possibly be. incorporated expressively in the
s Ty ] k :

communication process. L o IR

The 1mplications of this research for educational practice are that syntactic
structures alone Will not improve reading ability. Improved syntactic ability is not
synonymous with reading comprehension. A close relationship between semantic

ability and reading comprehension exists. - .

‘ . " -Discussion of Phase Three

. Phase Two proVided’inform‘ation about the relationship of written lahguage

variables to reading comprehension.r Phase Three prov1ded 1nformation about the

\

relatlonship between the ¢hosen written language variables and current 1nformation
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(3

used to identif_y and classify» hearing impaired children, near:j’E]g ability, speech
intelliglbility,vp‘érformance intelligence, age, receptive syntactic ability both in
oral/total communication and inx‘written lan"guage.

Are the semant1c and syntactlc written language varlables ﬂmﬂ{y repet1t1ve

‘ ‘or redundant to 1nforma‘cxon already available about hearlng 1mpa1red chidlren?

o

The results of Phase Three indicated that semantic written language variables do
indeed provide information other than what is currently known about hearing
impaired children. In fact, these semantic written language variables are more

sensitive to the varlablllty w1th1n the heanng impaired populatlon than other

measures currently utilized. ‘l'he factor analysis d1v1ded semantic factors and

syntactlc factors into two dlstlnct units. Syntax components, such as the test of

syntactlc ablllty and the test of. auditory comprehension of language, as well as

&"/’QWOI‘dS per T-unit. measure a particular language ability common to both receptive

”

and 'expressive forms of language. Language abilities, both semantic and syntactic,
are distinct factors from hearing abiiity and speech intelligibility. X‘lthin a sample
of hearing impaired children with performance’ intelligence at least 80, and w?}en ‘
other handlcappmg conditions are absent, age and performance 1ntelllgence account
for very little of the variability within the population.

If the purpose of diagnostic tools is to- differentiate the high degree of
varlablllty of language SklllS wrthln the hearing lmpa15ed populatlon, then more
emphasis must be placed Uup:n semantlc language variables. It is possible that

'mea5ures of receptive vocabulary, -or expressive vocabulary whether- in the

oral/total communlcatlon or wrltten modes, may ‘be more- 51mllar to the semantic

component of language than the syntactic component. Such a measure was not

available for this analysis, Addltlonally, dlscussion about hearlng 1mpa1rment and

language must clearly separate semantlc and syntactic abilities since they are not .




T . f
oo ~ | L 1w
the same aspect of language.” Auditory ability and -speech inteiligibility are not -

synonymous to language.

There may be subtypes'of language deficits within a hearing impaired -or

normally hearing population. Perhaps there is such a thing as a semantic deficit,

not necessarily related to a syntactic deficit and vice versa. The primary "

"J

contribution of Phase Three is that semantlc written language varlables, measured

?
A Y

through proposltlonal analysls and text cohesmn, are extremely sensltlve to the

‘variance within the hearlng impaired populatlon.

4

Thls research _provides more questions than answers. A new direction in

emphasis within written language research for both hearlng impaired children and
normally hearing children is warranted. It is important to know that the concept of '
language must be expanded and that_language competence is not completely
understood. In {act, there remains as yet an unexplored region of study, emphasis
on the rneaning of the whole, rather than dissection of the Parts. Such an emphasis .
on semantics has.implication for studies of reading, studies df written language,
and studies of oral and signed language. There is much m‘_orelunknow‘n about
semantic variables than is known. The use of written language ma.y prouide a
quick, accurate and useful tool for diagnostically assessing the language problems

Guf

of hearing lmpalred chlldren in rélation to their reading.

L 4

.
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\) - © Table XXXV . .

Turner & Greene, 1977 .
Propositional Analysis of Narrative Discourse

Sample from Pilot St.udy

L. is worried, man 2
2. -because, 1, 3
" . 3., run over, man, boy, car

4. - his, car, 3 '
w 5. 'fly out, papers, motorcycle &
6. of B, motorcycle, 5 - N

! o 7. come, ambulance, 8

' ‘ ) 8. is inside, m., ambulance
9. come, police

10. also, 9
' -11. set, drs., boy, wheels
. o . 12. loc: in bed, 11 ,

© 13, bring, .drs., 02
- 1%, for, 13, 15 .
. 15. breathe, boy, 02
16. is worried, mother, boy
17. of boy, mother, 16
18.  take a look, policeman, boy
19. wrap, drs., boy, blanket -
: 20. 'get ready, drs., boy
M ..~ 21. purpose, 20, 22
- o 22, gd, Doy
23. loc: to hospital, 22

Total Number of Prop'oigsns: 23

Propositions/T-unit: 23/9
!, . K}

w4
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/

\/ ' Syntactic Density

Loading F reciueng:y LxF

[
Table XXXVI

. L"R::.I)

 —

1. Words per T-unit _ - .95
2. Sﬁbordirlate clauses/T-unit - .90
' ? Main' clause Word léngth (mean) .20
4, Subordinafe clause Qord length .50

3. Number of modals (will, shall,
can, may, must, would...) 465

6. Number of "be," "have" forms - ‘ L
in the auxiliary .40

7. Number of-prepositional phrases’ .75 . ) ' ﬁ

8. Number of possessive nouns and
pronoups . - W70

— ~

9, Number of adve;'bs'of time
(whenj then, once, while...) .60

10.  Number of gerunds, participles
and absolute phrases (unbound ,
modifiers) :

SDS:  Syntactic Density Score (Total/Number of T-units)

Grade Levéi Conversion Table:

DS .5 1.3 2.1 2.9 3.7 4.5 5.3 6.1 6.9 7.7 8.5
Grade. 1| 2. 3 & 5 6 7 8 ‘9 10 117
sDs . 9.3 10.1 10.9 T

Grade 12 13 14°

156
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Table XXXVII

B Anélysis of Cohesion ’
" " Halliday & Hasan, 1976 Sadapted‘)
T-unit™  No6. of  Cohesive . Type of . Presupposed
No. Ties Item - Cohesion S Item
1. 2 “A-he ’ | RP - man
| _ ‘ A-his. RP-U man ' -
2. 1 Ahis - RP-U boy
3. 3 . A-and C-U B
A-his . . RP : boy .
. A-ambulance LR . ambulance
4, 0
5. 5 A-the ' . RD . , boy_
A-boy o LR ° . boy .
, A-and . C docto .
\ A-and. RD boy
| A-boy . LR : boy
6. 4 " A-the RD boy
: ' .A=boy's LR . boy ’
%) A-mother ) LR o mother
‘ A-him~ RP boy
7. . 4 A<the . RD’ police
SRR . A-policeman " LR . . police
A-the : s. R ‘ » boy
. A-boy . LR . boy
. 2 A-and - c ~ doctors N
._ ’ . A-him | RP* boy .
) _' - o - .
9. 1 A-they RP = - doctors
" KEGEND: T LT
A=anaphoric . - ) ‘ - : : N
RP=reference/pronominal
C=conjunction - o - °
RD=reference/demonstrative o \ . .
LR=lexical repetition: . . . .

" coll=collocation S L 4 , o B
+ U=unclear . . ' E
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Table XXXVIII

Two Factor Repeated Measures ‘Analysis of Variance

R & _ ,
' Clause Development .
Groups Matched by Reading and Age
| - | j Tail
Source . Sum of df - Mean " F- Proba- .
. -Squares - Square Values bility
Subjects 4988.9 1,16 . 4983.9 124,82 .0000%*
" Handicapping . i - : :
Condition ‘ 4.98 Iyl16 . 4.98 .12 7287
Error . 639.5 39,97 ;
. Measures - 1561.52 8,128 195.19 -~ 22.09  .0000%*
Measures x ) B
Handicapping L 3 I
Condition 62.63 8,128 - - 7.83 .89 5304
) - Error - o 1131.13 - 8.84 A
* = p <.05 B
** = P <.01 " Vi *
~ ‘ ¥
N R “ .
) H . ¢
| %
. , #
5
4 . ) ‘
» :
‘ d
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Table XXXIX
1 “
. Two Factor Repeated Measures Analysis of Variance
v  Proportions N i
. .
S/ \Group,s &Iatched\ by Reading and Age i’ 5
Ve “ ‘ T N b
!
. - .'F o ; Tail,
Source - ) Sum of ~df ~ Mean F- . Proba-
- Squares - : . Square Values  bility
1 . N | . -
Subjects 155402. 1,16 155402. - 10178.29 .10000** -
Handicapping - : .
Condition | ° ) 3.51 é,16 N 3.5l .23 6382
. . Error 244.29 | 15.27
v s ! . .
Measlres o 8845.29 A 2211.27 40.02 .0000**
- . 4 -l o “
Measures x N » ’ c o ‘
Handicapping _ X ‘ . ’
Condition/ '« 26.36 . b6k 6.5 - .02 9752
" Eror - . 35%.61 . 55.26 |
*2p 05 /oor S
*% = p <.01 ) - /,’/
. .
B LN , -
. L “ ‘ 4
e N
'\ ,‘ \\\ <
» v
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(" “Fable XL T

. Two .Fact‘or R_epeated Measures Analysis of Variange
Types
. o Groups Matched by Reading and Age
R ‘ .
4 . -
R . . | Tail
Source Sum of df *~ Mean . " F- Proba-
. : Squares Square Values bility
Subjects 36608f.4 1,16 36608.4 44.31 .0000%*
Handicapping i ' o "
Condition i 20.25 1,16 20.25 ",\'02 8775
" Error 13218.06 826.13
Measures | 19047.4-< 7,112.  2721.06 25.22  .0000¥*
Measures x' . | ‘ )
Handicapping , . '
Condition | . 282.31 7,112 40.33 .37 .9159
! ‘5 i ;

Error 12085.5 ' ‘ '107.91
—_— : * ; »
. % ; pP< .05 B 4 ' . - . 2
** = p¢.0l° - - '

T 4. ] h g (Q .
L .
[4 \ | ! N
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AN o © Table XLI Q
‘ Two’Factor Repeated Measures Analysis of Variance
o '\ © Total Productivity ) \
Groups Matched by Reading and Age:

L

. " Sum of df Mean - F- \Tail :
Source + Squares Square Values Proba-
> . v bility
S_ubjects : . 314§#6. : l,lv6 :31#646. \"45.73 ,0009#
Handicapping . ‘
Condition 696.96 1,16 696.96 - %10 L7544
Error 110088.37 . ~ 6880.52
Measures " 64677.0 2,32 32338.5 l{gl .05 .0000%*
Measures x ) |
Handicapping : : .
Condition 314.48 2,32 157.24 .20 .8201
~ Error 25207.19 787.72 |
* = p <05 h '
** - p <. 01 N . v - N . ' * ? .
. K ’P

. 1e2
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Table XLII
: . ' n
Two Factor Repeated Measures Analysis of Variance
Proportions
Groups Matched by Reading Only
: |
’ R ‘- Tail
Source ~ Sum of - df Mean - F-, Proba-
Squares Square -Valdes bility
2 ) "\ - ’
Subjects 137038. 1,14 . 137038. .. 8411.89 .0000*+
Handicapping -~ ‘ \\X
Condition 87 1,14 o 87 : .05 .8209
Error . 228.07 ‘ . 16.29
- Measures ‘ 10548.0 4,56 2636._99 53.47 .0000%*
Measures x
Handicapping » ’ .
Condition - 295.6l 4,56 . . 73.90 . 1.50 .2150
Error 2761.57 49.31 X
* = p<.05
¥ = p<.0l
- \ 38

163
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Groﬁps Matched by Reading omy

“Table XLII -

Types

Two Factor Repeated Measures Ahalysis of Variénc;e

o

141

=T e - y ) ’ . Tail
Source " -Sum' of df . Mean F- Prcpa-
. Squares ~ . Square *Values bility
" Subjécts 19281.6 L0 19281.6  _  36.67  .0000%*
Handicapping ' ' N
Conditiep _815.07 1,14 .. 815.07. _1:55 . .2336
Error 7361.98 T '525.86 )
Measures X _
Handicapping Lo ' S :
Condition - 455.49 7,93 65.07 1.10 3707
Error \ 5808.64 59.27
. * = p g‘os N
** = p <.01 .
/
' 9
¢ . . .
A i
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7 Table XLIV , "
Two Factor\]Repeated.,M;asures‘ Analysis of Var?an_ce.
o Total P‘roductivity .
Groups Matchéd by Reading Only

s Tail

Source " ' Sum ‘of df .. Mean P Proba-
Squares Square Values bility
Subjects 177512, 1,14 177512, "' 36.21  .0000%*
Handicapping : . " o - _ 4
Condition 9775.52 1,1 - . 9775.52 - 1.99 1797
) : o \ )

Error 68624.46 .
Measures 3440:5 2,28 ©17220.3 0 33.26  .0000%*
Measure§ X . A o ' ) |
Handicapping o o /
Condition . . 2465.17 2,28 1232.58 2.38 1110

Error  *  14497.67 o os17a77
* = p<.05 e
*% "=

p<.0l - _ _ /
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Table XLV ° .
Modals - .>/
Age - Mean '- SD Range | 5
Hearing 10 1.1 7 0-3
Impaired L ' o
- 1 1.9 L3 -5
12 3.3 3.5 0-10
13 1.7 1.5 0-5 "
14 .97 .5 d—'; |
R
/ . .
Normally 10 - "y .52 0-1 )
Hearing ,
11 1.7 2.4 0-6
12 1.5 1.6 0-5
13 4.2 \ 4.2 "‘0-227—-&—--‘ e
) BUY 1.0 L1 03
’ )
)y |
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i 1

) Table XLVI
| Total Be-Have Auxiliaries ;
1* Age . - - Mean . ) . Standard . Range
\ - ' Deviation.
Hearing Impaired ~ 10 3.1 C 251 0-7

L}

S 2.8 177 05
12 5.92 B . 5.31 ,5-26
13 3.54 - 2.8 0432
‘ . S 3.4 %5 L 06
Normally Hearing 10 =~ 2.2 | . 1.8 T1-6

- VU N N 0-10
12 . 6 ,-?.’9_- 1-11

L 13 | 13.5 "'21j . 281

14 g 5.6 ¥ W 27 . 3-1b

67
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I e
. . Table XLVII
’l T Total Prepositional Phrases

i

. -Age Mean . Standard Range
P ‘Deviationf ' B

Hearing Impaired 10 v b6y .. 5.74 0-19

T b3 2.66 06

Q@

12 10.6 : f7n .. 226
13 7.54 g.08  0-32°}

T
< - 1

-

- . - 6l 3.06 “1-12
Nobrmwaliiy Hearing - 0 . 5. _ 29 - 1;10,

| N o 7. 57 316"
2 9.8 ©o50 2-15

: 1 89 6.9 6-37

DT 1. | 8.6 42l

168
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Table XLVII ~ « - "«

;) Total Possessiv_es \

N . N , .
) “Age, <Mean . 0~ Standard. = ‘Range
- : o . Deviation :
Hearing Impaired 10 . 2,2 ", 2,39 0-7

o 2 1.68 . 04

L} s
12 . - 531 k59 o3
B ‘

13 " 2.3 . . 287 © 087
e 1.67 Lok - 0-3

: : . « e
Normally Hearing 10 2.2 , 1.8 ©0-5
o 11 w0 .2l L7
12 4 2.3 0-7
13 e - 4.9« - 019
U 4.1 - T he 014
F -
}:
.
¥ %
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"Table XLIX

/‘\_

Total Adverbs of Time s

/ ) .~ ° l‘ : ) N "' .
.Age - Mean - Standard | Range
. Deviation S

P

Hearing Impaired 10 &f ' | 1.23 0-4
SV 286 49 041

12 177, ¢ .69 05

=y
PPy
£

\: i 13 L ©2.76 08

- | 14 .89 S T 02 /L

Normally Hearing 10 21 w7 o2
o i R 53 =15
R 2 3.9 3 'o-'13‘_' o

1'3'. 5.0 - 3.3 1{11

o b D WA ¥

r
-«
.
1
N - 7
. ~
'
L I
) )
\\ ) /
/ \
/
, s
/ /
/ .
2 // %s
/
7
s
/
a
L~
i
o /
/ " -
< o % y .
L
//
) /
S _ 4
3 B T —
7 ’
/
/
* /

R A 170
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Table L '
Total Gerunds and Infinitives ' | B

3

s _— . Age Mean ‘ Standard " Range
. ' | o » \, Deviation -

' — : — ;T — . :
_"Hearing Impaired 10 1.7 . 374 - 0-12

11 114 146 04

112 292 . ' z93 09
13 20 271 010 o
14 31 252 .14
b‘ .l L ‘. ,. ) ! . ’ “.v, . ’
Normally Hearing ~ 10 1.9 T 2.0 ®06
. 5 E - \‘-, . . K
o " 3.7 Yos5u v 0-13
- 12 3.5 1.9 0-6
13 7.5 62, - 222 )
’ BV WA 2.5 0-8
- J
Q&/"\:_ - ?
. \' R < L £
< ( o 7'&'.
Yo ~ ' . ‘ ‘
7 /‘ ) . X
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t . Table LI

Total Subor_dinate.Cladses' .

R - ~ ) yd
- Age Mean . Standard Rangg '
' BT R Deviation )

L d .

Hearing Irripaire_d 10 | 2.1 L 33 0-11  °
‘ | 1 329 . 2.56 - 017
| a BT 'a._7‘7 | Gk o o
e S T o - ,‘ -  3.4 - 0-12 ',

o 1w 3.11 i 2.3 o5

Normally Hearing 10 1. ‘ 1.5 05

S 9.2 - 44\ . 0-12

7/@ L 12 es o s 2-12
: - 13 7.2 8.6 2%
v 6 . 3.5 213
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Table L!I o . '
) Total Whrds
- v _ .
Age ) Mean - Standard | Rang;:'
o ' Deviation ‘
Hearing Impaired 10 7.7 %63 30-226
11 89.9 - 297 34134
12 1502 5 78.1 34-287
¢ 13 103.0 ©69.5 23:296
{M 1 7 80.9 s R SUNE
Normally Hearing .10 . 728 365 31
T 1 w7, oo+ 110. 41-310
. 12 3.2 ¢ 5.8 53.231
‘ 3. w6s 2065 86-791
14 15244 \ o 75.6 70-281
‘x‘
e ;
5
/
\ # NS
. . Z‘




151
Table-LIII -
Syntactic Density Score_

" © .

 Age .. '___.M'ean. - w....  Standard Range

ST Deviatign
S

LR
Ly

¥

Hearing Impaired 10 1.89 - 109 .6-4.2

..

BT e 14

] 12 Les a2 1.0-2.4
° 13 "2437 L9970 )
AP 14 o236 . Lol -t L0
;\“.Normally-H_earing' 10 2.2 _ 77 l_.3-;.6“l‘ &
20 o« 55 .0.1.5-2,'3""-._ )
20 29 . L3  L.5-4.6
o - : L SR -
13 2.9 L3 1.5-5.7-
w35 1.3 L7509
v o | B
o 4
"y |
| P
3 ——
) A
.
N '°\~
| 1"74 - p;.‘-;ﬂ




| . S : 152
Table LIV ’ 1
- Total Cohesions - ;
Age' Mean Standard Range
a . Devi.‘:-xtionn -
Hearing Impaired 10 "28‘.7 16.6 13-68
| 11 38,3 C 13 - 15-57
12 62.2 s w3 & U122
o 13, 4.8 0.9 | 10-1%6
14 33.1 9.3 14-40
Ndrmauy Hearing 10" 2.7 6.2, 11-54°
11 52.3 %.9 . 17-108
12 | 42.9 0.0 . 1780
13 L 673 46 31186
14 ©47.0 o195 = 2570
- ST ., -
L :
s
o
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.o " TableLv -

Lexical Repetition

N
) Age . ‘Mean , Standard " Range
‘ " Deviation
Hearing Impaired 10 - 7.5 5.6 1-18
" 1o sz, 519 215
12 17.85 .15 057
\ 13 - (0.77 ©8.83 124
| U N w0l L 0°16
- Normally Hearing 10 . 5.0 3.6 0-10
o s 82 49 3-15
\ ' . - : '
12 . 7.5 7.1 024
13 152 16 - 26l
14 7.1 6.7 \ 1-20
. | \
e . S . e
\ . . :
v
p N

176
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.  TableLVI

_ — - Conjunctions Cohesions _ B . .
e o~ . , i . ) 7 R / )

LT ' Age . Mean . Standard - e

- . . Deviation :

< Hearing Impaired 10 - 3.0 C1.94 0-6

W/ | w71 3.6k sl
12 w6 8a9 0-29 | -
A3 623 469 ° 115 -
S 6.0 .- 3.97- -7
‘Normally Hearing” 10 5.9 | C 3.2 3-13
| 1 9.8 C s . 523
12 Ces 3 1-14
B w77 wm
L v 66 % 2.8 o3
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L . Tadlervm &
e - ~ ~

_ Lexical Collocations _ ~

-

"Age * ' Mean - Standard Range .
T - Deviation ‘

=

Hearing Impaired = 10 oL 2.9 | 288 0-8
11 . b4 T 2,54 ' Oih\

12 4,31 | 3,28 0-i1 |

N 2,92 | : 3.93 N 0 15/JL/
e .+ 32 C 235 18

A A - . : o

. Normally Hearing 10 3.2 ., I11.9 : - 0-6

11 | 8.2 49 315"

12 - s 33 )
13 o4 .. 7.7 )

I X 3.2 o 313
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Table LVIIT' SR
” , «
Regﬁnce Cohesions

Age _‘ Mean ' ) - i Range
Nesmally Hearing 10 15.6 B 7.9 535 "
| L i’ 258 1906 960
i2 | 25.0° 9.6 . 13.75
3 s TR 4-\ 124-62'
w25 1. 12-48 v
Hearing Imp'aited‘.‘ {1 15.4 A 8.7 k | 7-31 "J .
y o 27y 6.7 "9-29
12« . . 310 T o \\10-53 ©
| SO B ) 2% Sz 7-36 .
WL 16025 5.5 o 8-23
e R - _
- N\ | \\ </' h
! %
‘ | / . -
. ' 5 A
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- .. Table LIX
Normally Hearing and Hearing Impaired Children

Analysis of Total Productivity ..

Z»

F oo - Total Words Total Propositions Total Cohesions
Normally = Mean 147.6 64.2 480
Hearing - SD ¢» 119.8 67.3 ‘ 0 29.7.

! Range (33-791) (5-429) (11-184)
Hearing Mean 105.1 : 45.9. ‘ 43.1
Impaired " SD | 65.9 32,9 ! 2.7
~ Range (23-296}- (6-135) (10-126)
//”/
) /l//
\\-
- S~
- -
J T i/
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AR Table LXII * 7. |
Words Per T-Unit
. S
[ Age ‘ .Mean . . Standard Range
Deviation
iicaring Impaved 10 . ¢ 6.8 ' 2,29 " 4.2:10.7
Y 7.72 1.34 © 6.1-10.1
12 7.83 - - 1.64 4,9-10.3 -
13 7.9 7 5.0-12.9
( TR .
' 14 8.35 1.71 6. -11.25
Normally Hearing 10 7.5 : 1.2 5.8-9.6
' 11 8.9 1.7 - 5.9-10.73
: L2 B 10.5 2.8 5.0-15.3
| 13 1.5 . 3.5 | 6.8:18.8
! 14 2.3 2.3 8.3-15.7
-
- 4{"
AT o
. &
1 ° .
¥
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Table LXIV -
Suborc"ii[iat(g\ Clause Word Léngth,

Age. ~ Mean Standagd Range
e . Deviation .«
Hearing Impaired: 10 . 2.96 2.79 0-7.5
1 - 2.5 4.3 0-6.3
127 3.9 187 0-5.9.
T, 13 3.79 N T 0-7.3
14 7 4.55 3.09 0-10
Normally Hearing 10 o 2.9 0-9 -
11 3.8 .25 " 0-7.3
12 - 56 L3 277
T3 6.t L 4.0-8.4
J o 14 39 2.3 0-6
. I . «
8 .
. -
1 q./
tb / 4
. Y :
187 : ‘
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g Table LXV
) Subordinaté Clauses Per T-Unit "
Age Mean Standard Range
Deviation -
Hearing Impaired '@‘io | 16 19 0-. 52
' * .26 .23 0-.7
¢ 12 43 .67 0-.9
. 13 38 .38 ’ »o-.'5z/
. | 14 .l .23 | o-’.z/,‘;vf
- Normally Hearing 10 Ay .11 | (0-.36)
| o 11 | .16 A3 F 038
12 .50 19 274,91
\ 13 R L3 .15/,11.33
14 - ,' Sl - .24 .18-.87 -
. |
r —~
o , I
. ’
S '
. . j




Table LXVI

©Q

Ma'in Clause Word Length

189

Age ‘Mean Standard Range
Deviation _
Hearing Impaired 10 5.84 Lus 48,4
. 649 (1,32 4.6-8.5
12 6.84 1,32 4.9-9.9
13 5.88 3.8 1.4-14.3
14 7.43 .49 ‘»5.6-9I.6
Normally Hearing 10 " 6.0 21 5.4-8.3
11 8.1 1.2 5.9-9.2
12 5.2 1.9 2.9-12..1
) 13 3.3 2.1 5.5-12.4
14 92 N\o 13 7.3-10.6
; oo : o
N
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Table LXVII

Total Micro Propositions

. | |
Age :‘ Mean . Standa:rd Range
- Deviation
Hearing ‘-Impa-ired lb- , 17.2 - 17.8 ; 2-64
| u 17.7 Ce7  7-23
12 3.7 - 252 T
. ;13' w %.5 23.6 1-95
R VRN S TR 4,99 11-25 -
qurr%ly Hearing 10 21.3 15.2 - 10-55
Lo TR 47.3 40.8 11-107
12 5.2 221 1277
o 13 757 3 7.9 29312,
14 - 47.0 2 16-95
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:\,. .
Table LXVIII

Total Macro Propositions

3.

Age Mean .. Standaid Range

_{5 - Deviation

Hearing Impaired . 10 14.5 - 10,9 . 5-43

P RTEE 19.3 6.3 - 10430 .
|2 2.9 18.6 . 7-6l
: ' e
|13 13.2 8.96 7-32

R . s 3064 11-18
3 ’ / . ‘ T ) e )

Normally Hearing/_/‘_- 5 : - 14.6 6.3 3-25
. | 2.8, /. 19.9 7-59

25.6 - 13.9 547
o 13 w0 8.4 16117
1/ TR 2.3 C 4 12-52

\
ot

| - . )
o » N . L7,
' 191 S
. NG
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. Table LXIX o S
Total Propositions . _ g
) . s
) Age ' ‘Mean " Standard Range
' ' Deviation - *
— . ; ~ )
“Hearing Impaired 10 o 3.7 78.36 9-107
: / ’ - ' '
CoIL 37.0%1 11.4 17-53
12 9.0 42.0 10-135 «_
- s 13 e 30.2 6-122
s i ; 6.8 26-39
Normally Hearing 10 37.9 18.7 15-80
. i 7.2 . 60.6 23:166
12 . 70.8 .~ 339 ¢ 32-118
13 157 105.3 . 45-429
w753 big 28-150°
~ 3 \; . \ :
- W
) i -
. - ) \ X
: ] ~
; | /
i ,
o7
4
- 192
Q s/ . :
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. Tz;ble LXX
) ' Sefnantic' Cohevsions/’l' otal Cohesions
. o Age, o Mean - - ° Standard = Ra.mgeb'
/- . . . Deviation * .
- - -~ — J : v
"Hearing Impaired - 10 36 . LT L15-.46
' | ISt 31 09 .20-.38
12 .32 NI 21-.55
a3 .15 L le.58
. oo f’é_ | 09 N L07-43
Normally Hearing . 10 .26 .09 . .09-.38
‘T .3l ) R - .18-.45
q 20 a2e . a0 o 06-.43
L \
, 13 | 32 . SUR .07-.52. -
-! - 14 32 - - Al o l4-a47
<. . ¢ , 4
t
o
o,
" . N

193
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@ N ) T
Table LXXI
. Syntactic Cohesiioné/'l"ota_l Cohesions~ K
N e . ! - . . ‘
‘ -, Age " Mean *  Standard ~ Range
' Deviation :
1Y r . —
Normally Hearing - 10 5 ' 09 . 7 - J62-.91
o 11 B
- 12 .73 S . L5849
13 .68 e 4893
! . - \ .
- ll‘ .,. v . o68 . ~' Dll '_ . J\"' c53,‘c86
- e
Hearing Impaired 10 3 .64 - .23 47-.79
L : a ) .
i .0 ' 09" ' .62-.80
12 e T .11 45-.79
13 .68, . Jd6 0 ,39-.83
;o A . .85 .13 .50-.93
. [4
I Y
|
| ) :
:} .
"! D -‘)« ; ‘
4i ¢ :
j v ”
: f i ]
} ‘ . ‘.\ L4
! ]
j 194 '
, 2
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Table LXXII _ S .
. ' ) N * . c.
\ - Macre Propoftio_ns/Total Prépértions E | ‘
A g
= Age ‘Mean . . Standard ‘Range
' : S Deviation o
Hedring Impaired 108t .50, A5 .31-.78
| | o .53 08 - .47-66
12 45 T .30-.70
: 13 . .46 N 15 .22-.83
< I U W © .08 .36-:62
" Normally Hearing - 10 :39" i e [EICH -
’ TR 39 06 328
. 12 .36 T .20-.81
= S .. 05 ¢« 27-.46
7 o039 - .07 2752,
B ! | - . o . | | ’
L 7
S
. .

o
e
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Table LXXIII

Micro Propositions/Total Propositions

; P Age , LMean _ SD - Range
i . ) I . ' .

Normally 10 .61 ;.08 /o 47-.69

Hearing o N \ , | . .
: ll 06\1 : ) 006 . .52‘.6#
: 2 - 64 - \ j b7 .55-.80

» ‘ . v e ) . | y . " .

< K . 13 .' 063 . ‘tj ‘ 005 R 054-073

. A ' , A \ ) R - .
14 . ) 047 02‘8 ’ C 048‘07%
Hearing 10 s e .22-.69

Impaired y S : I

, ,__\) R 45 . -\-.,07// 3452
12 . .55 Lo " .30-.70

yb gl3 ! 054 L o 01\5 .' 017-078 i
14 > .53 . .09 < Y .38-.64

M . “ . i -
B f’ n
e )
3
- \ =4 T
< ‘./_” )
\

~
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. Table LXXIV
. | . | Paragraph Comprehension ‘ <
' : s ’
'Azgé - Hearing Imp_aired . Normal Hegrihg
10 ©sD 42 T ke
‘ - Mean ’ . »9.0 ' 15.7
» Range o (4-17) . (12-25)
11 » SD 3.7 - 3.0
- Mean T .. 8.2 19.0
*  Range T C(7-12) . (14-23)
12 ' Sb ‘ 4.2 ‘3.9
Mean ~10.7 : 19.0
o Range . - . (5-18) - (16-23)
13 s> . 7 5. 19 ¢
Mean ‘11.3 ‘ . ,20.8
"Range - v (8-22) (18-24)
14 SD ' . 4.0 . y : 2.3
| ' Mean - 11.9 ) 20.6
- Range - (6-19) . (19-23)
(. .
) r
\ .
-
J ..
. '
7
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