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Two exper~ments were ,d.esigned as a preliminary exploration of how 

stress is f~ by 'anguage-impaired children in the - comprehension of 

s'Dok.en ligua~e. Response time was -measured as subj ects decided whet~er 

a probe. word given imm~diately after a sentence had been present in the 

sentence. The results of the first exp~riment indicated that 'the probe 

latency technique wa~ sensitive to the effects of word category (can~ent 

J. 

versus function words) and word position on the response times 9f children 

• • 
with normal language in the kindergarten, first, third, and sixth grades. 

; 

. In the second exneriment, the probe latency task was used to study the • . 
effects of stress in relation ta word category, word position and sentence 

( .' 

meaningfuiness in a group of langu~e-impaired children to whom control 
'-.:: 

groups were matched for language ability and chronological age. The 

response times of the age-matched,group were not affected ?y stress, word 

category or word position variations. The language-impaired and language 

-
matched groups responded to variations in stress and word catel5ory, and 

1" 

to sentence meaningfùlness in similar wa~s., . Response times to function 

words were increased significantlv by the addition of stress. It was 

concluded that the absence of sensi tivity to stress appears t'tot ta be a 

major causative factor of language impairment. 
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Deux expérimentations ont été mises sur pied à ti~\ d'exploration pré- • 

liminaire, sur lalfaçon dont les enfant"s, ayant des troubÎ:~s de langage, se 

servent du stress linguJ-stique pour comprendre le l~n~age p~~. Le temps de 
\ 

r~ponse a été calculé au moment ou le suje~. décidait si un mot cible présenté 
Il 

immédiatement après une 'phrase, y était effectivement présent ou non. ~s 

résultats de la 1ère expérimentation indique~1p que la technique de· cible la-

tente est sensible aux effets de catégorisation de mots (mots de contenu versus 

de fonction), ainsi qu'à l'ordre des mots, et se manifest'e dans le temps de . 
réponse des l!nfants de maternelle, 1ère, 3ème et 6èm~ année ayant un langage 

normale. La tâche faiSa~~Sage d '~ne' cible latente a été utilisée dans l'a 

deuxième expérimentation pour étudier l' effe t- 'du stress linguistique par rapport 

à la catégorie, l'ordre et le sens des mots, chez un groupe d' enf ants ayant des 
"-

troubles de langage. Deux groupes ,de contrôle renc6Îltr~nt les mêmes critères 

que le groupe expérimentale au point de vue d 'habileté l~guistique et' d'âge 

chronologique ont été utilisés. Le temps ~e répo~se pour le groupe de contrôle 

. ayant le même âg~ chronologique n'a pas été modifié par le .strEH>S linguistique 

ou les variations de catégorie et d'ordre des mots. Le groupe expérimentale 

et celui de co~trôle ayant les mêmes habiletés l~nguistiques ont répondu 
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s-ën~iblement de la m~me façon aux variations de stress linguistique-,: de 

'. 

, 

. Cli~ég~~e et de sen~ des mots. Le temps de réponse pour les· mots de 1 fonFtiQn 

. é·~ait pl~ long lorsq'ue la variable de stress linguistique était ajoutée. 
~ , ..... '-

Cette difféJ:"'ènce ét,ait significative. En guise de cOIl,clusion, p ~eniblel 
\ . 

qu'une absence de sensibilité au stress li~guistique n'est pas cause plajeur'e 

de troubles. de langage. 
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CRAPTER ONE 

D1TRODUCTION 

The nerception of Accent (sentence stress) by langua~e-i~naired 

children is the tonic of this dissertation._ 'Lrt.n~niage-imnairpd children 

.l.Te devi,,~t in ::heir use of li:"'gdstic .:;tn.::cture. Int~n?ticn Ani acce~t 

n.1ttern~ an~ one WAV of "tructurinq: linzuistic :c.nd se:'1antic in')11t. It 

~s i-:mortant ta knOlv if lansua'Se-~-;"';1ired c'1iJdren res.,nnd ta structllre 

'" 'of this kind and if thp" rec:.-,n.-,d si,.,il,-'rlv fJr differeTltl" t'.în children 

~it~ nor~l lanzua~e. Accent is a nrosodic nonse~rnental feature and, çan 

be defined as the el'mhasis o!' orominence given to the st'"esspd s~Tllable 

"of,o a word to l)ighlight that word as the sernantié focus of a sentencq. 

--The stressed svlLj1:l1e of 3 '..,.rd, 1. e., Hord stress or stress, is the on'p 

that has the potential for receivine ap ~ccent. Stross rt~d accp.pt are 

. . LI 1î h·"jli . ~T}eYtrlcal y intpn.Toven witt t e ~ntonat on cor:tour. 

i'O FI 1 "c t- nf c<)~.,lqtp :l."'!'ee'T'pnt ...... "., .... di ...... t:-e T'I"tnT"e nf 1""('1,. 

" ' o 

the case of "!,roso~y. thp're, is rli~fic.ultv in assessim, t~ relevR.nt 

. . 
variables by acoustic ~nal~sis and perce~tual ~ud3e~ene, and there is 

In 

difficulty ~n the seuarate ~sseSSTTlent of i'lteractia7<> cues su ch 'lsv$T)itch, , , 

intensity, dur:ttion, and linguisti:c i'!'1ctors. There is alc:o diffic'rlt~7 

" 
:ln com~arin~ rec;earch :resulDs obtainen using diffeJFent e~.,priT'1ental 

T'laradi~s. As far .,~ 1:'lI"'~ua7P i~nairment is coneerned, th'" very cOTTlTÜe";-

itv of lan~uage nakes its ~ia~nnsis and treatment.difficult. There 15 

nrt a.~eneral a;reement ,rp~ardi"~ th~ exact criteri? for definin~ 

lan!!uage ülT)airment, ~nd ~el1-standardized COTTlnrehensive tests of lan~ua!!e , 

1 
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~ .. 
ability. are not yet a~ailable. There 18 again the difficûlty of 

• comparing research results obtained using different experimental para-
a 

digms. lt ls difficult to completely ru le out the influence of subtle 

environmental factors, and alsQ extremely difficult to separate cognitive 
~ ~ 

and linguistie abilities (especially concerning'.semantics and prag~tics) 

in establishlng "normal intelligence". There is now, however, enough 

research information accumulated about accent and language impairment 

to b~gin studying accent in language-impaired children. This 1s prima-

rily sa, beeause the focus of linguistic interest has shifted away from 

se~tence grammar to pragmatic considerations of interactive communication 
. 

situations. The terms accent and sentence stress wlll be used inter-
... 

~hangeably and, similarly, the terms language-delayed, language-impaired 
, " 

and language-dlsordered will'be used interchangeably. 

Researehers have concentrated their efforts on investigating how 

accent aids in the comprehension process; more specifically the~ have 

investigated whether accent increases the rate at which sentences are 

decoded and cons trains th~ possible parsing of a sentence into words and 

phrases. In studying children, sorne investigators ~e e~plored whether 

stress i5 a determining factor in the differential saliency of sentence 

elements. Others have studied th~opment 

children and how the~e are used -to communicate 

of prosodie features in 

meaning at various 

language levels and in vârying situational contexts. Language-lmpaired 

children are children wh6 do no~ develop language in a normal way even 

though they appear to be cognitively, psychologically, auditorally and 
- ' 

,for the most part neurologically intact, and Dot deprived culturally. 

',' The primary' deficit in 0 langûage--:impaired children appears to be dne 

that affects the capaeity ta devélop language. Although there 

2 ' 



have been several studies concernin;:. the rerce!ltion anri acquisition of 

accent in "10rïal c:üldren, on1:1 one- ilreviouc; st'Jd;l }las ~xnlored accent 

i:1. lar'guage-i~T'\aireJ children., 

. l ~,ill revie~,7 the (1) ~eJ evant li ter,"'ture concerni!lSS the "r8cess-

ing of accent hy :ïd'lltc;: (2) the :Jlnce intonati0;; and accent hi1v~" ~:1d 

Tnthtn gener:!l language aC'1llisi,tion theories in nor:nal childreT1.: - (3) the 

"-
effects of vapiations in intonati~n ~r.d i1ccent 0"1 selectiv~ listcning, 

i~it3tio:l :lnd sentence cornpr8hension in "1or.:Jal 'children; and (4) the 

iï~aire~ language. c l shall begin DV clar~~vin~ and describing acco~t· 

:nd then s'"'ow hm' it relc.tes to other' ;-rc8or1ic f~_"lL:res. 

'~ 

-' tl 

',"" 
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RIVIETT ilF TH'!;' L1T~RATt~'": 

;Hthin the pllonological eompon~nt of L:ng't:e, Cr"etal (19 AS) 

diqtinguishe~ bptween s~~ent3} and nnnse~~e~ta' n~onnln~y. Sez~entql 
1 -

ohonology involves t~e studyr of the vowel/eonsonant/syllabie syst~TT) of 

sounds. ":~anse8Wental ~honolo?,y 'eonsists (Jf any lin~uistirallv contrast-

ive sound effeet ~vhich cannot be dcscrihed ~ly referenee to a sinr::le 

,segment (ohaneme) but' which eithpr (1) continues over a 
~ 

stretch of utter-

ance (minimally Il syllable) e.'S .• extra ·loudness or (2) r°(lllirp.s refer-

, 
ence to s~veral se~nents in different part~ of thp utteranee. e.~., use 

. 
of hreathv voiee on vO'·Tels." (p. 33) 'IonsêgTTlental phono',lol:;ical' features 

consist of bath nrosodie features r'tnd naralinguiqtie features. .\lthol1~h 

there i3 not com!-llete agreenent regarding the comTJonents of ryrosody, a 

straiqhtfon,·ard and inclusi~Je definj tiC1n of nroscdy ~.,as sug;>ested b" 

Crystal (1975). Ptosodic features in his view are lin~uistic (i.e .. 

meanin~ful) variations in oitch, loudne~s and duration either singly or 

in co~bination (rhythm including pause, accent, timing). ~onse~ental 

vari~tions other than those caused by oitch, loudness, and duratio~ are 

referred ta as naralinguistie features, 'e'~'1 nasRlity, huskiness, 

whispering. 

Sorne prosodie features which share a" similar formaI basts" 'lnd 

disnlav sorne common "defini tion of contr:'\stivi ty" 1 May be grouped 

toe:ether into prosodie-- systems. There are four ~uch systems: 

4 
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(i) stress 

(H) pitch 

(Hi) timing 

(iv) rh.y~hm 

Although the four systems are not mut~ally excfusive, thëy do provide a 

framework for,separately considering prosodie features, and will be 

diseussed as such below. 

Stress 

The prosodie feature of stress has been studied by linguists, 

phonetieians and psyehologists, and aIl have contributed their own 

1 

def1nitions of stress. This interdisciplinary study, although cèrtainly 

beneficial,ereates)'problems as weIl. There is confusion about the 

domain of stress, e.g., ward stress, sentence stress, 1nherent or phone-

tic stress, and about the d1fferent termino1ogy us~d by different groups 

.of researchers who may'or may not be referring to the same thing, e.g., 

stress, emphasis, prominence, accent, and tonic stress. 

Stress functlon~at ~oth the word leve1 and the sentenéé leve1 

(Lehiste, 1970; Kurath, 1964; 'Bo1inger, 1958, 1972). Bolinger clearly 
~ 

differentiates the two functions by giving them different names. The 

term stress 1s used to refer to word stress, while accent Is used ta 

refer ta sentence stress. Ward stress (stress, lexical stress, linguis-
C' 

tic stress) 1s the inherent stress pattern p08se~sed by a ward of more 
, 

than one syllable when uttered in isolation, ln that one sy1lah1e and 

the same sy11able al~ys has stranger stress than any other, e.g., 

blackhird vs blàck bird. Monosyllabic vards can have no Inherent stress 

pat~~rn. Ward stress iS'predictable stress which belongs ta the lexicon. 

5 
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Accent is stress at the sentence levelcand belongs te the utter~nce. 

Accent faI1s 0n the stressed syl1able of a word. Accerding te Kurath 

, (1964), sone word classes are more like1v ta be :'lccented (nauns, ad;pe t-

ives, main verbs and adverbs). These ward c1a~s are c~lled content 
p;. 

, 
\o,Tords. Otherq which are more like1y ta be unaccented (auxiliary verbs, 

. 
?ronouns, preryositions, conjunctions nnd certlin edverbs) are ~led . 

. ,Junction wordsc
• The function of accent 1s ta 0:; 1 ""na 1 the 1"lpC'rt2'1Ce of 

"-
a ward by 2ivin~ ~itch prominence to one of ,~ts svllables (Bo11n:"f'r, 

195-8). The assi~nment of prim?rv stress or accent hi'ls the fllnctir>n of 

high1ightin~ the se~antic focus of a o:;entencc (Bolinr.er, 1972~. 

Th~ acocstic corre1at~s of strpss are chpn~es in fundam~ntal 

fre<:uency, duration and 1ntensitv (Fry, 1958; Lehiste, 1970; McLe",n l'IOd 

,. 
Tiffany, 1973). Vâria tionR" in fundamental fr"'(Jl1enev ;'lnd dur;'\ti nn "T" . 
the morp reliablF' eues (BcHinr:er, 1958: Frv, 1955, 1958; ':1ie:t1i, ]979). 

'":' 

Ch:'lnr.es in intensity and ln forma_nt oRtterns h;we also been shmm ta 

vary systematicaI1v with' stress but to a nuch lesser'def,ree .ÇFry, 1965). tt 
Try (1958) found ~hat as long as a pitch ~h~npe is easi1v nercentible 

to 1isteners, they tend ta judge a hi~rer pitched syllah1e ~s ~ore 

stressed, regardless of the magnitude of chan~e. Salinger (1958),. 

claimed tORt ~iteh prominenee, that is, ~itch chanze i9 the i~n0rt~nt 

acoustic cue for accent. It ls nuite evident frnm th1& fe~~rintinn 
~ 

th'>t stress cnnnot re d~finpd in teng· rof A 'l:inl2'le aCI'lt!stic l'~r;>n,etpr. 

In ~ddition, it hps been fiounn that thF're is a tradin~ relatio~shin 

bet1veen the !'lcoustic eue'l 1vhieh deoends on syllahlp nqsiti0n and ~ositi0n 

within a phrase (MeLun and Tiffany, 197j;~rol,rn él:nd '{('raone, 1974). 

The nature of stress hRs been studied bv articu1atory nhnneticinn~. 

Ladefoged (19~7) rl"drnt>d th,«; stress i5 b.-.st de9cribed in nh"'''!ido~i('.ql 

1 
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. 
rather th"'n aco1Jsti'c te!'lTls. There.ls. he stated, no "in~:J.e aco 11stic 

,Pvpnt t'l -:t alwa"q nccurs in a Il c;tre,,~eri q"llAhlps in En~lish, but everv 

stress is acco1'Tln anied by an,. incresse nf c:;ub~lottal !1ressure. LiebeT""1~n 

" aareed thpt suhqlottal air nressure is resnonsihle for fre~uenc~ 

c'1r\nges, ~iving lar'rn~e~l Ilcti.vi.ty ;J sE'condarv raIe. r.ollier ~]97"5) " on 

the other ~~nd, ?~VP a ryri~ary role ta laryn~eal activity !lnd a secon-

dar" role to s'1h~lott':ll ;1ir ")1:-"ssnre. 

l ,~ 

, 
Pitch featuxes as ;,rosodic syste"'1s crm be divided into two, s'Tstens, 

(i) tone, Tvhich refers ta the direction of nitch movernent, 1. e., rises 

and fa1ls within·~ syllable, and (ii) ~itch ran~e, i.e., the dlsta,ce 

between adjacent syllables or stretches of 'utterilnce identHied in terms 

nf a scale runnin~ from l~r tn hi~h (Crystal, 1975. n. 94). The ~~tternc; 

of pitch rnOVf>nent that occur in a "lan~ué!'je are referred to .:}S intonation 

~attet"ns. Connecte~ s~eech 9BV be analyzed into a series of units of 

intnn2ti0n called tone-unit~ or tone-nrourys. The central nucleus nf the 
~, ~ 0 

tone groun is ca lIed the tonie. The untts of intonation function in 

se1uences to produce meladic contours. 

o ~ 

V~riation in funda~ental freouency ovp.r tiMe is considered te be 

the strongest single acoustic c0rrelate of intonation (Bolin~er, 1958: 

Lehiste, 1970). Other acoustic corre-lates (lf intonation are CO!1sider"!d 

to be changes in intensity and dur~tion. Boli~~er (1964) nresented 

evidence ta show th~ universal nattlre of intonation. AlI languages, 

he claimp.d, use pitch in sorne meanin~ful lin~uistic Tlla'1, be it at the 

ryhonemic. syllabic or ~vntactic levels. 

Bolins>,er crit~zed researcher'3 ~YhO treat intonation as il unitary 
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. , 
concent. He gr~atly èmphasized that intonation is ~ot a single systé~ 

~ . 
'of contours or levels hut the production of t'le i,te!:'.:J.c.tion of ferrtufE's 

from ùiff~rent nrosodic systems - tone, oitch-range: loudness, rhythm-
, 

icality and temryo ~n 'Jarticular. The varions features ,'lre given a 

?artly hierarchic or~anization; the ton~ unit is seen to consist ninin-

"-
ally of é': tonie svllable exnounded bv one of a set ()'f nuclear trones 

, . 
~ '~. 

(fallin6 , . rising, etc.) and o'P-tional:hly preceded and fo11owed by other 

syllab1es involvin cr differir..~ degrees of ryitch o.nd lOllr1:1eSC; proP.'inence. 
'" fi ' 

Fry (1958) found that vari.:>tions in f,tndanental freq\H'ncy 6affect bot" , 

the intonation and stress patterns perceiveè by the listener. 

Tini:.g 

Timin'g consists of ch?nges in the durational chqracteristics of 

utteranc~ includin~ the duration,o! sy1:ahic utterance, tenpo and 

nausa1 patterr..s. The dura~lon oi sy1iables 15 affected by proximity to 

thè ends of syntactic units, where sv11ab1es ad1acerit to bou~dariès ar~ 

1bnger (Klatt, 197fl); by the 1eT'.~tb of a phrase, ~Th<>rp lo'l'"'er ,.,h..,-ases 
'. 

he.ve sh'Jrter'-s~'11ahles (Lindb10 n:t =nd Rapn. 1913); by the assignnent of 

1e;<ical stress, wr.ere syllables containing :mr~duced vo"els are loc:~~r 

t~an those containin~ re~~ce~ vowe1s (Liberman and ~treeter. 1978); 

and by the locatiod o~ accent, e~~hasis Qr focus in a sentence. wher! 

sy11ables in semantica11y :!.r.1]'1ortant "crès J.re longer (Lin-ib1om and 

R.1.pp~ 1973). The effects of stress ilnd accen t as~i!>nment are not 
" 

necessarily restricted to the emTlhasized segment. The other unemuhasized 
~ ,0 

svllab1es are shortened relative ta their duration in a lIneutral emnhasis lt 

utterance (Lindblo~ and Rapp, 1973), the intervals between the svl1ab1es 

are affected (Fo1kins, ~il1er and Hinifie, 1975), and une~nhasized 
"ç 

? 
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"le~ent'3 '",ill h.:lv~ a longp.r durattnn ,,,,hen the'! ,'lr~ O{!çiacent to the 
" 

-segment receivin~ emnhasis than T",hen the" "l.re f.qrtrer From the locatiop 
4 

of p"1nhac;is (f.Teismer and Ingrisano, 1979). 

"' Pauses are"l,.lOwn to reoresent critical "erceotual features f'rom 

the lev~l of within MorDhpme units,to rhyth~ic D'ltte~n~ "l.cross entire 

nhrases. Lieberman (1967) found th.q~ the duration of the interval 

{J 

bet",~'en the vo','els of ' li~11t' and 'house' served as a cup t0 distin'"!'J:l.sh 

(li1hthousp) (~eerer) from (lirht) (housekeeD~r). 

T~~pa is the overail rat~ of utterance, whic~ is nrimnril~ control- 1 
, , 

led bv the number and extent of the pauses and secondarily bv the dura-

ti"n'al characteristics of the syllahle. 

RhythM 

.' 
Rhythm refers to the nattern of time intervals between stressed 

syllables. Allen (1972) found that l~stenerc; cah ea'3ilv finger ta" in 

ti~e '.,rith the rhythm of an ordinary EngUsh sentence~ ,The tirnin?, of, 

tane; is annroximately synchronous With the onsets of t~e nuclear vowels 

of the stresséd syl1ables. Not aIL lexically-stressed vowels receive 

taps.~but vowels ta which linguists would ascribe primary ohrase-level 

st:ress. ~. e., -accent, and vmvels car'rying primary lexical stress in open 

class words, i.e., content uords, tend to be accompanied by taps for most 

listeners. ~artin (1972) showcd that En~lish is perceived te be rhythm­

ical. He found that musicians can use musical notation' to transsribe 
~ 

tlite -percejved rhythm and timing of sentences. He a1so showed that 

j 

dist'-1rbances ta sentence rhythlll mav ir>fluence stress judgements and inter-

fere with sentence decoding' (~fartin, 1975). 
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It has been su~geste? (Abercrombie, 1965; Marti~, 1972) that in 

Eng1ish there is a tendency for stressed svlla~les to occur at equa1 
o 

time interva1s~.i.e., to ~e isochronous or stress tim~d. Lehiste (197::, ,1978) 

has shown !] 
that isochrony is for thp most oart a nprcentual nhenomenc~ . , 

o 
and that listeners will make;dllm<lances :-or 1ar~e dur:=ttion;ll difEerences 

in the rhythmic units of sneech which are not made for non-soeech units. 

c 

Prosodie Theorip.s 
... 

Several theories have been adv;mced ~vhich nescribe hm] stress is 

assi5jned and T.hat the Eunction of -stress 'llight be. F,()llr theories Mill 
- , , 

.be desèribed: 1) qenerative theory of stress (Chorysky ;lnd Halle); 2) 

semantic theory of st're~s '(BolinQer: Halliday); ,3) interactirmai 'theo'ry 

of prosody (Crystal); and 4) ~hythmical theory of stress (~artin). 

Generative Theorv of Stress. Within the generé'.tive frame~ofOrk 

1 
there W;lS a reluctance to deal with the issue of orosody. The ~enerative 

Rpnro<1ch (Chomskv and Halle, 1963) relied nrirnarily on a syntactic vie,,' 

of 1an~>:ua~e treati.:l~ ryrosody as a ";ec;idue". Crvstal (1975) offerp.d a 

-------good review of .this and l shal1 fo11ow his ar~ument. The '0n1v asoect 

of nrôsoc~y on which generativ"e theorv focm;c;~d ~Yac:; strp.ss assignment, for 

which rules were oro1"osed .;h::lt would assip;n stress at vRrious rliffereT'lt 

hevels, in a predictable fashi~n that was determinecl 'solelv by the 
'-- -

syntactic comnonent ~f grammar. Chomsky and Hp11e (1968) formulAted thp 

nuclear stress ru le which assigns primAry stress (accent) ta the right-

most pri~ary-stressed vowel within a major constituent, the~eby weakenin~" 

aIl others. lt was a -rule that émf>lied to snrface structures" and which 

o"erated after aIL other c;vntactic rul"!'3 "lnd 1exicai qtrec;c; "l'SSi~T'!MeT'!t - . 
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rules. lt resulted in the neutral intonation of English sentences in 

"-- < 

which the la~t constituent of the sentence is the one that is stressed. 

The function of stress was to cue syntactic structure for later semantic 
/ . 

processing. 

• Semantic Theory of Stress (Accent~. Bolinger (1972) opposed, the 
,f 

generativist vaew and emphasized the difference between lexical (ward) 
, 

stress and accent (sentence stress). ,He argued that the location of 

sentence accents was a function of semantic information and not syntactic 

structure. According ta Bolinger, a~cent.has the, definit~ function of 

highlighting the semantic facus and the semantic relatianships of a 

sen~ence. His theory is linked to such notions as predictability and 

presupposition such that the parts of the sentënce that are highly • 
, 

predictable are less likely tb be accented, ~hereas those parts that are 

less predictable are more likely ta receive primary accent. Likewise~ 
( 

the presentingcontext i6 important in the a66ignment of accent .. .. 
Bolinger stated that accent is more likeiy to f~ll on information that 

is new and nat'presuPPo6ed, whereas the aspects that are pre6upposed 
1 

(1. e., nae- new) will té'rpd not to b~ accented. 

Halliday (19~7, 1970) presented a simi1ar theory, stating that 

1 intonation and eoniç prominence'are related to ~he info~ation structure 
i ~ 

of an utterance. He distinguished between information that i8 "given" 

(recoverable from context) and information that 16 "new" (unreco;'erab1e 

from context) and claimed that stress is more 1ike1y to be'assigned to' 
o _ 

the portion of. the sentence that comprises the "new" information. What ' 

the speaker wishes the listener to attend to most particularly i6 
, 

signalled by the tonie - the most salient syllable in the tone group. 

11 
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An Inte'raction Theory. Although Crys'tiill (1975) agreed with the 

semantic approach of Bolinger, he c~aimed that the semantic explanation . . 
may be sa;Cris~ctory for o~e aspect of intonation (tonicity or accent) ~ 

but that other explanations may be required elsewhete. Based on'an 

analysis of'the prosodie patterns used in samples of informaI spontaneous 
\ 

\/ conversation, he presented a model (Figure 1) of language organization 

in which he proposed that prosodie phenomena be seen as an independent 

component whicn interacts with other components (e.g., ,accent placement 

and semantics, tone-unit placement and syntax) in specified ways, but 
-~ 

that no one interaction is;yrior to any other. 
~ ~}:~> 

He provided a model (production and reception) of nonsegmental 

phonology in which (1) the placement of tone-unit boundaries is determ-

ined by syntactic structure, (2) tonicity (accent placement) is primarily 

determined by lexical or semantic factors, by contbasts within a closed 

system, e.g., preposition~ 'in' vs 'on', and by lexical preSUPPosition 

(contrastive accent). 
~ 

Indirectly.tonicity is dependent upon syntax in that tonicity 

requires the prior establishment of atone-unit to define its dama in and 

tone units are determined syntactically. The model that Crystal proposed 

-is an interaction'model in which syntax, semantics and prosody interact 
, , . / 
simult9P€ously tO,give speech its characteristié intonation. 

A Rhythm Theory: Martin (1972) proposed that the~<hythffiical aspect 

of prosody serves a perceptual function in sentence processing. He 
" 

accorded stress an important role in the temporal organization of a 
, , 

sentence. According to Martin, one can from the first few words of a 

sentence determine the rhythm of the remainder of the sentence and thereby 

12 
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Semanties 

roexpounded by 

/I~ 
Syntax Lexicon Prosody 

l l 
Segmental Phonology 

0' .... ~ 

Figure 1. Crystal',s "Model of Language Organization Taken 

from The English Tone of Voiee, 1975. 
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predict where u~e'bming' stress lqcations will be. The 'ability to determine 

where stress lpcations will oecur allows the processing mechanisms to 

direct a greater amount of attention ta the potentially most important 

elements-in a sentence. 

Relevanèè of Prosody to Sentence Processing 

There are severa1 studies which indicate that prosodie fp.atures are" 

relevant tp sentence processing. The st:Judies of O'Connell, Turner, and 

Onuska (1968), Zurif and Mendelsohn (1972), Leonard (1974) and Wingfield 

- '(1975) indieated how intonation affects the ability to recall verbal 
JI-

material; ~ne Most and 'Saltz (1979) study explored the role of stress in 

indieating ne~ information; and the studies by Dooling (1974) and Nakatani 

and Schaffer (1978) explored the positive effeets of stress and rhythm on 

sentence processing. 

O'Connell, Turner, and Onuska (1968) asked adult subjects to reeall 

nonsense syllables whieh approximated more or less elosely the morpho­

logieal and/or syntactic struëture of English. These levels of structure 

~~---
were defined by systematieally varying the plaeemènt of function words 

" ~ 
and meaningful morphologieal ward endings. The stimuli were presented in 

a monotone or With normal English intonation. lt was found that intona-. 
tion faeilitated reeall of both the more "grammatieally" and less "gramma-

ticallyll structured stimuli and that structure facilitated recall on1y 

if' the IIgrammatically" _structured stimuli were intdnated. ~, 

Leonard (1974) investigated the affects of intonation (monotone vs. 
, . 

normal. intonation) on the recall of normal sentences, anomalous (gramma~ 

tical but unmeaning~~l) sentence~, anagrams (ungramm~tical but meaning­

fuI) and ward lists. It was found that synt,actie and/or semantic structure 

recall of iritonated strings while bath seIDjPtic and syntactic 
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structure are: necessary for' recal1 of unintoned strings. Intonation , 
facilitated recall of material with no meaning beyond the lexical ~evel, 

, 
1. e. , ,intonation provided sorne $ tru'cture which aided in the recall of 

otherwise unmeaningful stim~li. Leonard suggested that intonation may 
• "'< 

serve as 'a signal for grammaticality. "Upon the perceiving or" an \ 
Q 

fntenation contour, i.e., a ,sentence-like rhythm, subjects may search 

(or something else sentence like." (p. 334) 

The resu1ts of a study by Zurif and Mendelsohn (1972) again confirm-
"'; 

ed that the rhythms of speech c'an play an important raIe in the initial 

determination of structure. Two sets ,of strings similar ta those used 

in the a r;;onne1l et aL, study, and conta;ining the same nonsense 'syl1a-

b1es, bound rnorphemes and funct{on words, were presented in a dichotic 

1istening task. The set presented in a normal intonation achieved a 

superior right ear advantage~ i:~., the same advantage noted for normal 

language and speech processing, whi1e no advantage was noted for the set 

,presented in a monotone. 

Wingfie~d (1975) presented time-compressed sentences in either normal 

int9nation patt~rns or in intonation patterns that conflicted 'with ~nder­

lying syntactic structure. 'They found a general decreaSe in intel~igiQ~~ 

lit Y with incr.easing compression. Subjects were, however, able ta 

remember more of .,the sentences spoken in normal intona,tion than thos-e 
û " 

spoken ~th anomalous or conf~icting intonation. The same patterns of 
1\ J \ \..' 

response were found for sentences spoken in French (Wingfield, Buttet 
t.'iJ •• 

and Sandova, 1979). Both French and English subjects accommodated the 

syntax to the prosodie curve, leading Wingfield et al., ta conclude that 
Q 

prosody may be the most resistent part of the speech wave form. 

Most and Saltz (1979) tested the raIe of stress in indicating new 
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information. Subjects were given active and passive sentences with 

stress Rn either the agent or patient of the sentences, e.g., "The 

little old lady crossed Cass Ave", or "The little old lady crosse~ Cass 

Ave. " Subj ec ts decided what questions the sentences would be replies ta 

the question-answering'element of the sentence is the new informfttion 

in the sentence. The results support the theory that ward stress 

rommunicates new information in speech. Stress was more effective for 

agent stressing than for patient stressing (the agent is more often 

considered to be the old information, whereas the patient is more likely 

ta be the new information, i.e., where one wouid nonrÎally look for new 

information). The authors conclude that it is reasonable that stress 
1 

would be more effective in directing att'eution 'ta the agent which does 

nct usually get attention. 
• J 

Dooling .. ;(~974) dem~'nstrated the importance af rhythm in sentence 
" ! 

perception. A syntaatic and rhythmic set was induced ~nd followed by the 
," 

presentati~n af~a test sentence in which either the rhythm aIo~e or bath 

the rhythm and surface syntactical structure were changed. Changes in 

rhythm led tp maj or disruptions' in performance in which the effect of 

'changes in syntax alone-was not significaut. 

Nakatani and Schaffer (1978) found results tO indicat€' that bath 
) 

stress and rhythm patterns provide cues which help a listener'break up 
( 

a stream of soun,d into the individual words intendeâ by the speaker. 

They used the technique of reiterant speech ta isolate the extent ta 

" which stress, rhythm, pitch and amplitude aid in parsing a tri-syllabic 

adjective-noun phrase, e.g., "malformed nase" vs "bright campfire" 

became "mama ma" and "ma mama", reiterated in the context of sentences. 

They found that the parsing of a phrase was affected when its stress 

~ 
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pattern and rhythm pattern were changed, but not when its pitch and 

amplitude contours were changed. Rhythm served as a cue, through the 

1engthening of monosyllabic words and the elongation of initial conso-

nants. Stress pattern can be either a direct cue _when it const~ains the 

parsing to be unique for listeners who know the rules, or an indirect 

"-cùe when it gives rise to segmental cues (e. g., aspiration, glottal 
\ 

stops) that are strong markers of word boundaries. 

The studies jus t reviewed have shown that variations in prosody 

affect the ability to recall verbal materia1, di.stinguish new from old 

information for the Iistener, and may help the listener segment the 

incoming verbal me~sage. 

" 

Role of Stress and Accent in Sentence Processing 

There are several recent studies which have deait more ~xc1usively with 

the raIe of stress in adult sentence proce-s-sing -and indicate that indeed-

stress p1ays an important role in sentence comprehension. 

Foss (1969, 1970) found th3Jt reaction times in a phoneme monitoring 

task were fastex ~hen the phoneme to be identified was at the begi,nning 

of a content ward. To identify a phoneme at the beginning of a function 

word produces a longer reaction ti~e. Since content words tend to 

r~ceive higher stress than function words, content words are Iikely ta 

have more p~rceptual clarity than function words. It was suggested 

that the differences observed in the phoneme monitoring task could be 

explained by th~ fact that the phonemes in the content wards were more 

perceptually salient than those in functi'on words. 
-' 

Shields, McHugh,' and Martin (1974) conducted ~ study in which they 

~ ( 
presented sentences to subjects for a phoneme monitoring task. The \, 
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phoneme was in the initial position of a ,twe-syllable nonse~se word in 

which either one of the syllables was acce,nted. The nonsense ward 

replaced one of the nouns in the sentence. They found that RTs ta the 

target phoneme were faster when the syllable contaJ.ning tht: phoneme was 

accented than when it was unaccented. When a control experiment was 

carried out in which the acoustically identical n.onsense words were 

spliced among other nonsense words, the differences in RTs to accented 

"-and unaccented syllables were no longer obtairied. Although ft has peen , . 
suggested that a stresse~ syllable is more perceptually clear than an 

unstressed one, the authors claim that a difference in perceptual 

clarity cannot account for the difference in RTs among the, meaningful 

stimuli, because the target words in bath experiments were acoustically 

• identical. They explained their results according ta the rhythm theory •. 
p-roposed by Martin (1972), whieh was cited previous1y. Cutler and Foss 

(1977), however, suggested that perhaps a "forro class hypothesis" could 

account for the results, since they claimed that although the target 

words in the Shields et al. study were nonsense words, they were never 

the less noun-like in function as they subqti tuted for nauns. 

A phoneme monitoring task was canducted by Cutler and Foss but 

t:his time the target phonemes wete placed in the initial position of 

content and function words which were varied for stress. The results 

showed that RTs ta stressed content words were no different than RTs 

ta stressed function words, indicating that it was the stress factor -, 

and not the forro class of the ward tha t dètermined the eff ect. 

A further study was conducted by Cutler (1975), as reported in 

Cutler (1976), to determine if one can predict where the stressed 

portions of an utterance wiÙ occur. A set of sentences was recorded 
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in three versions such that. the target element in each version received 

either high, low or neutrai stress. The stress was varied by assigning 

different endings ta a sentencè so that the target word in one intona-

tionai curve natural~y received high stress while tbe same word received 

low ~~s in another intonational curvè. The high and low strèssed 

targets w1re then exeised and the neutral stress target splieed into 
t1) , 

the sentence in its place. The two sentence versions presented ta the 

subj ect were, therefore, the same except that each had a different 

infonatiorral eurve'and different endings after the' occurrence, of the 

target ward. The target items, however, wer~ aca~stically iden~ical, 

having neutral stress. RTs were the neutra~ 

targets substituting for highltre ed targets and slawer to the neutral 
, /t

l 
-...1 

~ .~ 

targets substituting for low stressed Cutler interpreted these 

results as indicating that subjects track the intonation contour and 

',thereby conduet an active search for locations of high stress. "Since 

the RTs were faster, if the item was expected. to b~ar hi~h stress, 
, 

processing at that point of the sentence was apparently facilitated 
,A 

in Some way by the expectàtion "of stress". (p .137) 

The Foss, Shiel,ds et al., and Cutler studies show that the expect .. 
, / 

ation of stress facilitates the way ah item will be processed and that 

subjects consequently actively seek out where stress locations are more 
, ,1 

likely to occur so that attention may be focused there, thus reducing 

some bf the unce.rtainty for the sentence processor; 

The Place of Prosody in Language Acquisition Theory 

Research in children' s language h';s been almost exclusively concerned 

with segmental and verbal phenomena. "The nature and development of non-
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segmental phe~omena ::ln children are generally ignored or rè:ferred ta 

haphazard~y" (Crystal, 1975, p. 125). Crystal cited many' reasons . for 

this lack of attention, including absence of a generally agreed upon 

classification, difficulty with obtaining data and' terminologieal 

confusion., More recently, however, there has been more recognition of 
'-

the importance of intonation and related features in 'rècent language 

acquisition ~tudies. 

l sha11 briefly review five areas of research concerning language 

acquisition in arder to indicate the raIe that prosody has within 'theories { 

pertaining ta language acquisition. These five areas are (1) Telegraphie 

Theory, (2) Semantic Theory, p)'Strategy Theory, (4) Adults Speech to 

Chi1dren, and (5) Pragmatic Theory. A brief description of t'he deveiop-

ment of prosodie features will follow. 

Telegraphie Theory 
\>, 

Much of the ear+l research in child language wàs primarily eoncerned 

with char?cterizing or describing the verbal output of children at differ­

ent stages of deve1dpment (Brown and Fraser, 1963; Brown and Bellugi, 
, 

1964; ~raine, 1963; Miller and Ervin, 1963). The basic technique was to 

tape record the ehi1d' s spontaneous speech and then write a grammar that 

- '" could generate the utterances observed. No aceount was taken of the 

eontext in; which the utterances were spoken nor of the prosodic features 
~. 

that accompanied them. It was thought that the written grammar in sorne 
6 

way reflected the production ru1es that children used in generating 

speeçh. The independent researchers listed above, observing the natural 

languages of children from ages one and one half to three in a variety of 

language communities, reported similar rule systems and similar developmental 
'1 
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sequences. The consensus was that from the onset of sentence produc~ion. 

the constructions children usé' are not random combinations of words. but 

quite systematicûly ordere.d combinations of primitive grammatical 

categories that they join together. The basic gramma~ica1 relations (e~g., 

nouo., verb) are combined into the basic grammatical categories (e. g. , 

subject of a sentence) of phrase-structure grammar. 

"Brown and Fr~ser (1963) and Brown and Be11ugi (1964) described early 

speech as being "telegraphic". During this stage of deve10pment the 

sentences the chi1d forms are very similar ta the syntax an adult would 

use ,in te1egram. They found that their children retained nou~s, verbs 

and adjectives, and de1eted articles; prepositions, modal auxiliaries 

and inflections. The retained morphemes were those that were reference-

making forros, were relatively unpredictab1e from the context and received 

the heavier stresses in ordinary English pronunciation, i.e., content 
'" 

words. The deleted morphemes were those that "were nat reference-making. 

were relatively predictabl'e from "Context and sa carry little information; 

aqd receive the weake/ stresses in arcfinary Eng1ish pronunciation," Le •• 

function words. 

Brown ancr his colleagues suggested that the reason for the deletion 
, 
o 

of function words and the retention of content,words may be that fudction 

words are not stressed while cOntent words aroe generally stressed. I,~i' 

was ~hought that the stress factor might accaunt for the perceptua1 
1fI 

selectiort of items from utterances and in turn determines the expressive 
~ 

content of early sentences. 

Semantic Theory 

Bloom (1970) began ta look net only at the actua1 surface ~ords that , 

21 

1-
'". 



L ... 

,/ 
/ 

" , , , , 

were used, but at the context in which the words were spoken and at the 

prosod,ic features which accompanied the utterances to determine the 

functional relations and meanings which the child ~ntended. Bloom's 
, ~ 

\ 

argument centered around the faFt that the motivation of children's 

speech is not in the grammatical structures and relations bhat children 

use, but in the semantic intentions or relations that they are trying to 

communicate. The chi1d may use the same grammatical structure ta commu-

ùieate several semantic intentions and it is only the context and prosodie 

features which indicate what the child is trying ta communicaté. It is" 

her feeling that the surface characterization of child speech as tele-

graphie is an inadequate description of children's real compet'ence as ft 

is a superficial description gove~ed by distributional characteristics 

and has no way of'-incl~ding or describing the semantic re~ationships 

which the .words express . 

. 
One example cited by Bloom concerned Ka t~ryn, one of Bloom' s 

subjects, who used the cànstruction "Mommy sock ll on two separate , 
occasions. 1'he utterance, however, had 'a different semantic intention 

on the two occasions that would not be highlighted in a characte~ization 

of speech ba'sed on distribution characteristiés. On one occasion the 

intention was to show ownership or ~ossession, IIThis is mammy' s sock" , 

on the other occasion the intention was to indicate an agent obj ect 

relationship. i.~., Mammy i5 putting on Kathryn' s sack. At the two word 

stage, intonation is used tt> indicate different sentence types Ce.g., ' 

Imperative vs. question) and stress is used to indicate differentiation 

of meanlng, e. g., possession vs. location) within sentence types. 

From the results of Bloom 1 s work, semantic intentions and thêir 

syntactie expression becarne one of the central foeuses of child lahguage 
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- study. To gain a better understanding of the early semantic-syntactic 

relat:i"ons, researchers began studying children's single 'Word utterances. 

Prosody took'on new importance in attempts to describe syntactic know-

ledge in one word utterances and successive one word utterances, and in 

differen~iating the syntactic knowledge at these perJods from that at 

the twa word utterance level. 
, 

Pro'sody, according to Bloon! (1973), distinguishes successive single' 

word utterances at 19.3 and 20 months of age (utterances in which the 

words are separated by pauses and each \Yard has equal stress and a 
o , ~ 

"'-
falling terminal contour) from two word utterances at 28 months (~hich 

have a "-falling têrminal contour aftet the last word only with shorter 

although still, variable pause times between words and stress applied 

more ta one ward than ta the other). She claimed that single word 
J 

utterances and successive single werd utterances are not syntactic', 

because although children have th'e availability of the words, e.g., 
, 

"daddy car", they do not relate the two concepts under one syntactic 
• 

structure. Branigan (1978) has spectrographically studied the duration 

and fundamental frequency contour of words in children's single ward, , 

successive single word and multi-word utterances. He found that success-

ive s'1ngle word utteraçces shared prosodie patterns with muIti-word 

forms and not wit~ single ward forros. For Bloom and Branigan, the 

prosodie integration of utterances, rather tIran the number of elements 

expressed, was taken as an indication of.underlying structure. 
" 

. \ 

Strategy Theo:a, 

,Researchers looked at the ch~racterizations of child speech and 

remarked upon the uniformity and commonness -of pattern with ~hich 
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d1fferent chi1dren 1earn different languages in different parts of the 

world. The strategy approach, which places g~eat emphasis on how children 

1earn ta process and comprehend speech. was suggested ta account for the 

common orders of language acquisition. 

According to the strategy approach, constraints exist on children' s 

capacity to process ~peech. making it necessary that they use strategies 

to pro cess 1inguistic information, e.g., two-year olds séarch the input 

'-
~ for adjacent noun-verb sequences which they interpret as agent-action 

f 

constructions (Bever, 1970). lt is hypothesized that the strategies 

children use are universal ta aIl children 1earning language. Slobin 

(1971, 1973) drew on the results from languàge acquisition in children 
, ( 

1earning different languages: He compared the'devices which different 

languages use to express a similar semantic notion and the a'ge at which 
-, 

children using those languages express particular concepts. In this way , 

he isolated some of the features which children seem to sèlect in the 

utterances they hear. From these he postulated a set of 'operating 
, " 

principles' Dr strategies that govern the s~lective listening of c~ildre~; 

e.g., pay attention to the ends of words. Chapman and Kohn (1978) found, 

-~ 

however, that children who are two and two and one half years old showe~ 

consistent individual preferenëes for app1ying a strategy, e.g., animate 

'" 
nouns as agent, in some sentences but no~ in others. 

Brown (19\73) claimed that the idea' of telegr,aphic spee,?h is still 
~ 

appropriate as a characterization of ear1y speech, providing one rea1izes 
~ 

that there is not a total absence of function words and that there are 

various independent variables which can account for the earlier acquisition 

of some words over others. He suggested that frequency, perceptual 
, 

r' 
sàliency and syntactic and semantic factors ~ill aIr play a role in 

, ,ttl' 
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determining which function words will bè mastered first, There have been 

several studies which have investigated' accent as a decoding cùe for 

ehildren. However, these will be reviewed in a -.la ter section. 

, 
Adults' Speech to Children 

, 
Prosod~has become an important variable in a new group of studies 

which focus on the variables present in adults' speech to children. These 

studies focus on the form of adults'speech in arder ta pesc~be the madel 

of speech from which c?ildren ;Leam language. oThe results of these studies 

show that the speech which adults direct to children is very different 
1 

from the ~peech which adults use in conversing with other adults (Ervin, 

1973; Snow and FergusoI1', 1977). Linguistic structure is simplified and 

sent'enees tend t~ be short and grammatically weIl formed. Speech con tains 

a lot of redundancies, repetitions, imitations, and attentionals and is 

generally close1y related to the. immediate context or situation. These 

features can be seen in the",fo11owing examp1e from Snow (1972). "Pick 

up the red one. Find die red one. Not the green one. l want the red 

one. Can you find the red one?" Cp. 563). Adults also tend ta speak , 

,'with exaggerated intonation patterns when speaking to childoren (Blount 

and Padgug, 1976; Sachs, 1977). Garnica (1977) 'found that intonation , 

patterns, as measured by frequency range, were exaggerat~d ta the extent 

/ 
that many adults speaking ta ,children used alIpost twice the normal 

ad~lt-to-adu1t range. She also found ~hat~primary stress (accent) 

placement was different in the speech directed to the child listener with 

the occurrence of two primary stressed sy1lables in a sentence which 
i _ 

ordinarily in adult-to-adult speech would contain only the p'rimary stress. 

The duration of certain content words was prolonged, in speech to the child 

/ 
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1istener a'5 compared to the adu1t ~istener. 
'1 

lt has be~n said that the feature modifications of adu1t speech have 

an adaptivé significance to the child d~v'e10ping language (Sachs, 1977). 

Like mothers, aIder èhi1dren will adapt their speech in appropriate ways 
G 

when speaking to younger children (Shatz and Gelman, 1973), and ta dol1s 

(Sachs and Devin, 1976), and the speech fathers direct to their children 

'disp1ays the same simplification characteristics (Rondal, 1980). 
~--

Some ~udi'es' (Furrow, Nelson a,nd Benedict, 1979) a·re beginning to 

e~ore the relationship' b~tween certain aspects of parent lang~age and 

child'language grawth. There have nat as yet been any which explore how 

l ' ". 
the intonational characteristics of moth~rs affect language growth. The 

results of oile group of experimenters incidentally shed sorne light on 

this matter. Li and Thompson (1977) found that children in their ~udy 

produced syllab1es that wou~d ordinarily be unstressed as stressed, i.e., 

with the full tone accorded to stressed, syllab1es. In an effort' to 

explain 1 this result, they looked at the sp'eech of the care1akers of these 

children and fop,nd that the caretakers wer~ using these "deviant" stress 
r"~t ' " 
~~tt~rns in their speech ta the children, when trying to teach them words. 

Pragmatic Theory 

Prosody has an important communicative function within th~agîïiâti~ 

th~ories qf language acqui~ition (Bates, 1976; Dore, 1974, 1975; 

Hal1iday, 1975). From glosses gained by videotaping children, Dor~(l974) 

d~scribed children's single ward utterances as "primitive speech acts"'! 

\ 0 

A primitive speech act may be a single word (rudimentary referring express-

ion) and/or a ~ingle prosodie pattern which functions to canvey the chi1d' s 

intention before he acquires sentences. Prosodie patterns convey' the 
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'primitive force' of the primitive speech act, Le., they indic.ate how 

the child intends his utterance to be understood. The prosodic pattern. 

enables -the listener to distinguish among the acts of labe:p:.ng, request-
~ 

ing, and caQling even 'though the child may have only a limited repertoire 

of words'. Dore stated ,that , "contrasting intonation patterns are the 

strongest behavioral evidence for inferring eontrasting pragmatie intent-

ions" (p. 134). 
~ 

Dore, (1972) found differences in the formaI aspe~ts of children 1 s 

early language. 
'\ 

One of the two children that he studied produced far more 
o 

prosodie, features, while the other 'Produced far more words and fewer 

prosodie fea tures. Dore suggested tha,t there may be predominantly "word­

babies" or "intonation-babies" and 'that " t hese differences among ehildren 

may provide them with ·the basis for different strategies' for acq~iring 

the syntax of èheir language" (p. 349). 

1ialliday (1975) reported that Nigel, the child he studied, used 

prosodie features to distinguish between new and old informati0t; and to 

• 
eonsistently communicate different functions (intentions). Up, to the 

age ~of two, Nigel would use a declarative,struc.ture, i.e., falling into­

nation to accempany infot:mation .that was already known to the listener 

and used an interrogative strue~ure, Le." rising intonation~to indicate 

information t'hat was riew. The falling intonation pattern was alsO' used 

"" ta communieate the pragmatic function "language as doing", Le. ,language 

which did not require a response on the part of the listener. The rising 
~ 

intonation pattern was used ta communlcate the mathetic funetion "lang7'/ 0 

'\ u /' 

uage as learning", Le., language requiring sorne response on the part of 

the listener. 

The role of adult speech wi thin a pragmatic theory of language" 
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acquisition is not osa much a matter of how the adult input determines 

what the child learns. It is more a matter of how adult-child interaction 

i tself is the origina ting and motivating force >for language learning. ' 

The Development of Prosodie Features 

Although the research eoncerning the acquisition of prosodie features 

is very sparse, one can put together some of the findings ta suggest a 

-description of prosodie acquisition. A far more' detailed descr~ption cau 

be found in Crystal (1975, 1978). There is evidence that early communi-

cation is essentially prosodie in nature. Kaplan (1970) demonstrated. ____ \ 

that a contrast between falling and rising tones can be ~i.scriminated,by 

rour manth old babies. .Contrasting tone and intonation contours are 

produced earlier than segmental contrasts (Von Rtlffler Engel, 1973; Li 

and Thompson, 1977). The infant at first varies intonation patterns to 

express physiologieal and emotional needs. These patterns emerge at six , 

ta seven months (Crystal, 1973) and become distinct at approximately 

eight months of age (Lenneberg, 1967). Intonation has been cited ~s the 
~,-.~~.:~ ,~- ~) 

prinfciry means of segmenting the re1a tively continuous speech signal to 

permit isolation of relevant;, syntactic or semantic components (Lieberman. 

1~67). Tonkova-Yampo1'skaya (1973) studied the deve10pment of intonation 

.-r 

contours and pr~sents evidence to show the appearance of a p1acid coaing -intonation at two months, a happiness int~nati~~' at three monthsi; and a 

request intona tiono at seven months. From nine ta 12 manths children may 

use primitive lexical items on single words with, appropriate rising and 

falling p~sodic contrasts to communicate 1abelling, calling, and request-

, ing functions. Tlle prosodie dimension of these units ia far more stable 

and easier to e1icit than the segmental dimension (Crystal, 1975). Lewis 

1, 
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, (1951) found that children at the end of their first year respond iIl 

simi1ar ways to phonetically different adult utterances if the intonation 

" contouT," is. the same. 

The singl~'wo~d utterances of children are at first separated from 

each other, with each word being equally stressed and having its own 

terminal falling contour (Bloom, 1973). Leopold (1971) suggested that 

comprehension at the single word utterance stage primarily depends on 

the child being able to recognize the highly stressed' and sa1ient words 

'. in an utterance, and that adults speaking. t<? chi1dren help them under-
" 

stand b~" repé'ating key words and exaggeradng stress. Ç-hlldren saon 

D a~ter produce successive _single ward utterances with prosodie character- ) 

istles th~t resem le those of multiple word utterances; Le., the words 

occur with\ u equal stress and with shorterbut variable~ intervening 
~ 

pauses between them (Branigan, 1978). The prosodie characteristics of 
// 

successive single ward utter~nces give way ta the full pros'odic inte-
, 

gration of two or more w6rds under one intonation contour. 

Within this intonational contour, th~ p~acement of accent ls 

governed ~y the "new information" -~t[l,ents in a sentènce or context 

(Hornby and Hass, 1970; Wieman, 1976.). It has been?~ug~ested that the 

communica~ive value of prosody for the 1istener decreases with increasin~ 

, , age and that chi1dren by age t~o have mastere~ aIl the relevant prosodie 

contrasts. However, the use of accent patterns to distinguish betwe~n 

grammatic pa,tterns such as nominal cpmpounds (hot'dog) and adj ective-noun 
" 

phrases (hot dog) (Atkinson-King, 1973), learning to associate me~ning 
1 

with certain intonations (Cruttend~n, 1974) and ~earning the rules for 

pronominàl reference (Maratzos, 1973; Solan, 1980) are not learned until 

much later. 
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, 
Effects of Variations in Intonation and Accent Upon 

The Respense Patterns of Normal Children 

The ~fects of variations in prosodie input on selective listening 

preference, sentence imitation, grammatical class selection and sentence 

comprehension have been investigated in a number of studies. 
" 

Selective Listen~ng Preferences 

Evidence for the effect of intonation on selective listening prefer-

ences first came from a study by Rileigh (1973), who found that first and 
\ 

second grade chilâren 

intonation four times 

monotone intonation. 

chose to list~~ to a story presented in a lively 

more often than\the sarne st ory presented in a 

Bohannon and FriFd1ander (1973) foûnd similar 
, 

resultp_when they asked children in kindergarten through fifth grade to 
l ' 

choose between a meaningful, normal syptax story narrated in a fIat 
1 

monotone and a non-meaningful, scrambled syntax stery narrated in a live-

ly intonation. The kindergarten and 'first grade childrén's choice was 

again more det:rmined by the liv~r intonation despite a sacrifice in 

meaning. The older children's choices, howéver, were determined by-

/ 
meaningfulness based on cor~ect syntax. 

,/ 

Effeéts or Prosodie Variation on Imitation 
.' 

Bonvillian, Raeburn and Horan (J979) examined, among other variables, 

the effect of intonation on children's ability ta imitate sentences. 
/ 

Twelve nursery school children were asked to imitate active affirmative 
( , 

declarative' sentences that were t.hr-ee, six, nine or 12 words long and 

whieh were spdken with either a normal or fIat intonation. They found 
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that intonation had no effect on the imitation of short sentences, but 

did allow subjects to perform more accurately on the l2-word sentences. 

The'authors concluded that intonation does facilitate recall when the 

limits of the child' s memory are approached, and went on to suggest ,that 

"exaggera ted intonation of the sort used by.adults when talking to Chï.d-
.y 

intonation" Cp. 465) . ren might be even more helpful--than normal 
~ 
"-A study by Risley and Reynolds (1970) inclicates that· stress can 

determine which aspects of an utterance are more likely to be imitated. 

" They' asked four- and five-year-old, disadvantaged children to repeat 

sentences of varying lengths in which-the number of words stressed per 

phrase was varied. F'or the children who imitated only parts of a sentence, 

stress was effective in infiuencing which parts the ehildr~n would imitate. 
\.... 

~tressing a word increased the probability of that word being repeated 

as an inverse function of the proportion of the words that received stress. 
'-, 

When only a small number of words in a sentence were stressed, s~ress 

increased the probability tnat unsi'essed words in the same Ph~se as 

stressed words would be imitated. ~ 

also 

the 

Blasde11 and Jensen (1970) showed that stress and word position act 

as decoding cues for first language us ers • ,In English it is diffieult 

to separa te the effects of stress and terminal position, sinee it is the 

terminal position which is most likely to receive the stress in un-

marked English intonation. Thev presented strings containing four nonsense 

,syl1ables to children between the· ages,9f 2:4 and 3:3. Primary stress 

accent was assigned with equal frequency ta each of the four sy1lables 

within a string. They found tha~ both primary stre~ and terminal 
, !\ 

position favored reproduction of the syllab!e by the children. In their 

discussion, the authors suggested that "the role of stress and word 
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position may be to mark the content words of the adult utterance for 
, 

processing and that the child may learn the contept items of the language 

on the basis of intonation eues" Cp .202). One must keep in mind, hawever·, 

that the stimuli in this experiment consisted of nonsense syllables and 

that orle cannat necessarily generalize these results ta meaningful 

structured speech. 

Dupreez (1974), provided further evidence ta indieate that stress 

---- ' determines which aspects of an uttérance are more likely ta be imitated. 

He callected speech samples'from three children at the one ward stage of 

language acquisition while'they were eonversing with adults. He divided 

'he samples into tone groups and ~hen analyzed the tone groups for imi­

tations of the tonie syllable. He found that the children had a strong 

tendency ta imitate the word on which the, maj or streSÈ\. (tonie accent) \ 

falls. Words occurring in the final position of atone. unft we,re imita-

ted before similar content words which were not tonie (i.e., oecurring 

earlier in the sentence). When the tonie appeared earlier in the sentence 

the ehild imitated not only the tonie ward, but also sorne of the'words 

that followed. Dupreez stated that his results demonstrate the ,importance 

of the tonie (whieh adults greatly exaggerate in their speech ta ehildren) 

in shifting the attention of the ehild ta the different parts of the 

sentence whieh oceur early, and that the tonie "appears ta act as a signal 

ta notice what is to f~llow" (p. 71). 

Effects of Stress on Grammatical Class_ Selection 

The experimenters of the next three studies were not particularly 

\ 

concerned with the effect of stress variations on responses. However, 

some of their results are relevant to the question ot" the role of stress 
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in the comprehension of utterances and selection of grammatical classes 

(content vs. function wo~ds) for future use. Shipley, Smith, and 

Gleitman (1969) investigated how children at the holophrastic and early 

telegraphic stages of language development obey co~ands by a touching 

or looking response. The investigators attempted to ascertain what parts 

of the utterance these 'children select or attend to most. The imperatives 

were weIl formed 1 i.e., containing content and function words which were 

varied naturally in stress (Give ~e the baIl), telegraphic (Give baIl), 

containing,only content words in which both,~ords were equally strjPsed, 

and holophrastic (BalI), containing a noun which was necessarily).(tresseù. 

ChiIdren at the holophrastic stage of development responded best to 

holophrastic or telegraphac commands, i.e., commands similar to the kinds' 

they produce. However, the experimenters noted that the presence of a 

familiar item was the primary factor in obtaining a relevant response. 

While the exp~rimenters concluded that familiarity rather than stress 

seems to be the determining factor, it-is possible thaV children are 
-~. \' 

accustomed to hearing well~ed sentences'from adults and resp,ond un-
I • 0 \ : 

naturally to ill-formed sentences. Telegraphie speakers responded best 

to the well-formed comm~nds which were more cOmPlex th an their genera~ 

way of speaking. 

Petretic and'Tweeney (1977) replieated the Shipley et al. experiment. 

They required that childre~ aet out the meaning of well-formed imperatives 

and deelaratives, i.e., adult forms, telegraphic imperatives and deelara-

tives, i.e., child forms and imperatives and declaratives in which some 

of the- function words :vere replaced by nonsense words. AlI of the subjects 

responded more accurately to adult forms than ta child forms, and although 
. 

the subjects responded to forms containing nonsense words, the adult form 
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WAS responded ta Most often, indicating a facilitative effect of the 

,function words. They concluded that although "primary attention ls 

addressed to content words, non-contentives do appear to he evaluated 

by telegraphic speakers" (p. 208). lt was suggested that non-contentives 

may act as markers for content words (i.e., f~cilitate their detection). 

Homzie, Gravitt and, Deese (1978) compar~d~the tendency for children 

to drop functions (prepositions) and contents (nouns and verhs) vhen 

each of these provide's a critical element in what children are to 

reproduce from immediate memo.ry. Child·ren vere asked to repeat a story 

containing two to three sentences with a total of ten to fifteen words., 

Some of th~ sentences emphasized nouns, some verbs, some prepositions 

and some had no special emphasis. Emphasis vas not achieved by alter-

atiOD8 in prosody but by contrasting two words of the same grammatical 

"e~ss, e.g., Tom iB ronning not swimming, or' by making the emphasized 

ward a ~ecessary·component for underst~nding the story, e.g., Tom 

couldn't 8ee. His hands vere ~ his eyes. Therefore, the emphasis 

vas created by semantic variation. Children had greater difficul~y in 

repeating the content of the story in which prepositions are emphasized 

than stories in which nouns and verbs are ,emphasized. Hawever, they 

fOund that when prepositions are emphasiz~d, they are produced as often 

as nouns and verbs. 

The expiarimente!s in three of the next four studies vere concerned 

vith the effect of stress variat~ons on responses. Since content varda 

are more likely to be stressed than function vords 1n English, ft is 0 

1 --

\ 

difficult to separate the effects, of stress and grammatical form class. In 

o'order to assess tbe affect of stress on the selection of content and function 

~ord8 in a normal speech situation (where stress tends to he placed on 

content Yards, and where function words are generally unstressed), these 
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experimer:ters used the strategy of "leaving the prosody out". Scholes 

, "-

(1969) asked adult~ and children (3 yrs. 4 mos. to 5 yrs. 10 mos.) ta 
, 

imitate both well-formed sentences and sentences violating semantic and 

syntqctic constraints. AlI stimuli were presented in citation form, 

Le.; unaccompanied by .. any intonational features. He found that the 

absence of suprasegmental features and the presence of anomaly had no 

,~ffect op the adults'I imitati.on'ability. The important factor for adults 

was the grammatical well-formedness of the stimulus. The younger chi ld-

ren's reproductions contained the same number of errors for both grammatic-

al and ungrammatical sequences, a finding which, according ta Scholes, 

was dte ta the absence of suprasegmentals. This finding, however, may 

have nothing to do with the absence.of intonation, and could be just as 

easily interpreted as a failure of these children to Use grammatical 

. '. " IIi < h '\ organl.zatl.on l.n reca ng t e sentences. With increasing age (at 

approximately four and one half years), the children were able to use the 

available gràmmatical"cues. The 'errors made by the children tended ta be 

deletion errors with function words being deleted much more often (31% 

of attempts) than content words (10% of attempts). Thi"s pattern of 

deletion did not vary with the type of strings, i.e., for grammatical 

and ungrammatica1 strings. Since no intonationa1 cues were present to 

distinguish function ,and content words, Scholes concluded that something 

other; than stress was accounting for the .observed different:j.al deletion. 

In a second study, Scholes (1970),. tried to further explore the 

factors responsible for retaining contentives and deleting functions. 

Yôung ~~~ren (mean age 3 years, Il months) were asked to repeat a set 

of ward strings which varied in length (3, 4, and 5 words) and syntactic 

and semantic well-formedness, and then the sarne set with the function or 

, 
" 
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content words replaced by nonsense words. The data 1ndicated that 

deletion of content words was not affected by deviations from well-form-

edness. Subject's eould recognize and retain those words whether the 

strings they were embedded in were sentences ,or not. The deletion of 

function words was strongly affected by well-formedness. A-greater number 

of funetion words were deleted when the stimulus was weIl formed or 

" 
syntactically devia~t than if the stimulus was semantically anomalous. 

lmit~ion of the strings containing nonsense words indicated that 

children deleted nonsense items accompanied by real con~e~t words far~ 

more th an they deleted nonsense ~tems accompartied by'real function words. < 

Scholes again claiced tha~ stress is not a factor ainee aIl the stimuli 

were citation readings. However, this conclusion 1a unwarranted, as the 

"-
stress factor was never assessed as a variable in the experiment. 

Syntactie factors do not account for the data, aa the differential 

retention was observed in the syntact1cally deviant strings. Scholes 
\ ., . , 

askeâ, "Could the child be equating importance with some semantic notion 

such as propositional nucleus? Perhaps he could. If the semantic 

cohesion of the string is destroyed, the differential retention al~o 

t;lisappears" (p. 169). Scholes conciuded that if the c~ild can 3ssign a 

reading to the string, he deletes functions. However, if no reading can 

be assigned, ~ll wurds are then treated alike and the amount of deletion 
o 

ia governed by capactty and not linguistic strategy. 

Freedle, Keeney and Smith (1970) found that while sentence gramma-
.... 

ticality had no ~ffect on the retention or de1etion of nouns, lt did 

have a strong effect on the im1tati~n of function words (articles in 
( 

this case), in that a significantly greater number of articles were 

deleted in ungrammatical strings. These .,findings' are contrary to those 
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of Scholes, who foun~r deletion rates for well-formed sentences 
, 

than for ungrammatical ones. The fact that the sentences were read with 
~ 

normal intonation, as opposed to the citation fo~ used by Scholes, may 

account for the difference. Sentence grammaticality was claimed to be 

the predominant factor accounting for article deletion rather than low 

information value and lack of stress (again these researchers did not 

investigate thé~tr~ss aspect). However, a general tendency to delete 

functions was noted for the grammatical sentences as weIl. The authors 

state that, "It is still possible that the tendency to delete articles 

and inflections may be due to differential stress and ~low information 

value withiI1:, the grammatical sentence" Cp. 153) . 

Eilers (1975) compared the effects of suprasegmental (prospdic) , . 
cues~ semanticity and word order changes on the imitation of content and 

function words in an imitation task. She varied the suprasegmental, 

grammatic and semantic features of ten siiple declarative sentences 

(four to six morphemes long) and presented them to children between 18 

and 37 months of age. The sentences were presented under three sUPFa-

segmental conditions: 
~ 

(i) normal unmarked intonation pa~tern 

(ii) as citation readings 

(iii) with only one suprasegmental variable, i.e., duration. 

As only the semantic and word order (grammatical) changes produced 

statistically different performance, Eilers concurred with Scholes and 

Freedle et al. that suprasegmental features cannot account for the pre-' 

dominance of content word~ in children whose speech is telegraphic. When 

o suprasegmental eues are removed, children still distinguish content from 
\ 

funetion words and, in fact, delete functions words even more. However, 
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a closer examination of the data rev~a1s that the sentences lacking 
. 

suprasegmental cues were imitated more'poorly than those in the control 

condition and that when on1y one suprasegmental fea,ture--duration--was 
\ Q 

added, there was no decrement in performance from the control c'ondi tion. 

\ Eilers said that these suprasegmental trends w~re reflected by the-
---\ 

difficulty the experimenter had in obtaining imi'tations when a11 supra-

" \ segmental features were held constant and the relative ease of persuading 

children to imitate the sen~en~es in which one supr~ntal feature 

duration was allowed to vary. She stated that l'suprasegm~tal salie~ce 

predominates sometime during the first 18 months of life and~e1Ps to 

determine the order (hierarchy) of linguistic processing in the 
, 

child ll (p. 237). Eilers felt that "for children aged 18 to 36 months 

sucn suprasegmental information may already be redurtdant since grammatic-

al processing is fairly weIL developed" Cp. 237). However, the results 

of this study do not necessarily mean that stress has no function, but 

oqly that it does not affect the imitation of certain sentences, i.e., 

the sentences of her study. In ad4ition, one must keep in mind the results 

of the Cutler (1976) study, which indicated that stress plays an important 

role in adults' processing of sentenées, even though their grammatical 

processing i5 weIL d~veloped. 

As a final note on this topic, Crystal (1978) was critical of the 

strategy of invèstigating prosodie effects by' Illeaving the prosody outil, 

i.~. ,presenting a series'of stimuli in identical tones of voice. He 

said that they involve assumptions which themselves need investigation. 

Sequences lacking prosody'are abnormal in par~nt-chird interactions, 

and there isa question as to how much the strangeness of'the stim~li 

would affect responses. Ta really examine the effects of stress, one 

woul~ have ta use stimuli that'are deviantly st~essed. 
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Effe~ts of Prosodie Vari'ation on Sentence Comprehension 

Wheldall (1978) investigated the influence of intonational style on 
/) 't~ , 

"-
.sentence comprehension in children between the ages of 3:9 and 4:9. Some 

of the ehildren heard sentences presented in a highly-intonated, lively 

form (similar to the way adults talk to young ~hildren), while the ot~er 

ehildren h~rd the sentences presented in a fIat, monotonie forme 

Although they found that overall sentence comprehensi?n scores did not 

vary as a function of intonational style, they did find a st'atistical1y 

significant effect on the comprehension of passive sentences, favoring 

the heavily-intonated conùition. 

Lahey (1974) investigated the relative importance of word.order, 

synt::actic markers (morphemic inflect;i.ons and ,function words) and prosody 

(intonation, stress and durationa1 aspects) in signalling the re'l~tion-

ships among the grammatical units of sentences. Children were asked to 

act out the semanti~-slfOtactic re1ationships of sentencé~ (co-ordinate 

sentences, sentences wifh center-embedded relative cl~ses, and sentences 

with a right branching relative clause) presented ~ith prosodJ and/or 
,\ . 

markers eliminated, or with both intact. She found that for ~ost 

sentence presentations, the presence of prosody and/or ~rkers did not 

increase the performance over tha~ obtalned whèh on1y ward arder was ~he 

primary linguistie eue used for the determination of relationships 

within sentences. She attributed the difference in the use of prosody 

in her study and in studies of imitation (wh~re the prosody has been 

shown to have a positive effeet} to the nature of differen~ response 

_ modes. ' An imitation task, she, explained, may not reqùire interpretation 

of semantie relationships as does a task requiring the manipulation of 
~ , 

objects. Furthermore, the time between the stimulus presentation and. 
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imitation of response is ·different for the two~tasks, perhaps requiring 

different œemory proc.sses. "owever, for centr~~ sentences 

containing markers, the presence of proso~ did significa~y improve 

performance. Lahey explained that when centre-embedded sent~ces aré 

presented with prosody there is ~ raduction in tha int~rferenc~~ the-­

markers.o With sentence prosody, substantive (content) words are ~st~­

ed more ,than function word~ causing a decrease in the duration of funct~, 

,words relative to substantive words. Without prosody the duratian of 

al1 words was e'lual. Lahey suggested that the childr,en may have had a 

" search strategy that ignbred unstressed elements without a referent and 

held only stressed words in memory when a stress difference ls present. 

DifferentiaI stress may aid sentence prdcessing by reducing the time, or 

space in storage for elements not considered essential in the search for 

subject-verb-object, i.e.) basic syntactic-semantic relations. Lahey 

concluded, that "if so, prosody may play a role :Ln language learning by 

pointing out the major lexical items upon wnich ta apply an order 
, 

strategy and not as a device signalling relationships~' (p,' 664).. 

The àbove studies of the effects of variations in intonation and 

.accent upon the responses of normal children, suggest that children 

attend differentiall~ to;different grrunmatical ward classes and that 
" 

accent may play a raIe in determining thi~ferential attention, The 

results obtained with these experimental paradigms cannot necessarily 

be generalized to the'communicative function of prosody in actual 

communication interactions but have provided some important information 

about the role accent plays in psycholinguistic experimentation. 
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The Language Deficits of Language-Impaired Children 

Q 

L~nguage disorders may be associated with many different conditions, 

e.g., mental retardation and dea~~ss, in which the cause for the dis-
"" 

order ls knawn. Hawever, there are ot er children,who fail-ta develop 

nguage, and although neurological ahno ality ls suspected, the cause 

language problem is not known. In me of these cases, it is 

the~ absence of language ls part 0 /:,more encompassing 

al disorder, e.g., auti~m, SCbiZ~h~~while in other 

cases the absence· language seems to be a m~re spec1tic ~~menon and , 
" ' 

c somewhat 1ess related . other factors. The children" in~~s las~~~,~ 

category are generally lab led Îilanguage-impaired", "langua~4,~sordere~'" 
~, ~. 

and "language-delayed". 

~ The 1iterature to he reviewed co 
--." 

erns langùage-impaired chi1dren. 

However, the concept of language impairment i omplex and fhere is a 

1ack of complete agre7ment regarding its na~ure. Whl most investigators 

try to control for '{the known causes' of language delay, 1. e., hearing, 

neurological, physica1, cultural, and personality abnormalities" a 

variety of these may occur either singly or in combinatlon, to a small 

?egree, in language-impaired chlldren. 
, '- ' 

It is difficult to completely rule 

out the influence of environmental factors and e~tremely difficult to . . , 

separat~ cognitive and linguistic abilities (especially semantlcs and r 

pragmatics) in establishing "normal intel~ligence". It is Qfte~ difficult 

to compare research results obtained using different experimental para-

digms, an~ in comparing the perfo~ances of language~impaired children 

to that of matched normals, different 

procedures. Some investigators match 
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while others match according to chronological age. .. ~ In mat ching according 

to language ability, some use standardized tests, which differ; while 

others use length of utterance, ca1culated from spontaneous .speech samples', 
/ 

whic~ vary'according to, the number of utterances collected and the con-

text~al situa~ion, in which the utterances are obtàin~. lt is importanti.:.' 
\ ' 

therefore, to keep in mind aIl this variation when gen~ralizing about the 

results of studies concerning langu~ge impaired-children. 

There have been two approaches to the study of language function~ng 

in language-impaired children. The first involves obtaining desériptions 

and classifications of the language patterns produced 50 that comparisons 

may be made with language patterns produced by normal children of the same 

age or younger. T~e descriptions have been obtained primarily from data 

collected from spontaheous speech samples. Syntactic, cognitive-semantic, r 
,c ~ 

and pragmatic comparisons have "been made in order to determine where the 

impaired~linguistic,functioning i8 deviant .an~ whether it is ~ualitatively 

deviant, quantitatively deviant, or whether it is simply delayed. 

The secona approach is concerned with identifying the underlying 

processes which may account f~r·the obsérved language patterns. The main 
'«l '.............' p 

theories put forward to account for the deviant language of language-

impaired children postulate 1) a deficit in auditory abilities (temporal 
" 

percep.tion, auditory memory, or rate .of processing), or 2) a specific 

1 uistic deficit. 
----'----.......~ 

reviewed,' 

Research dealing with both approaches will now bé 

The Syntactic, Semantic and Pragmatic Nature of Dysphasie Language , 

Syntactic. Menyuk (1964) used a generative model of grammar to . 

42 

o 

\ 

1 • 



, 
1 

, 
if' 

, \ 

" 

\. 

cO,mpare the grammar of ten children diagnosed as using j'infantile" speech 

with the grammar of ten children using normal speech. She elicited , 
,....... ô 

language samples from the two groups of children who were matched for age 

(age range from 3 years to 5 yearcs, 2 months) and asked the ehitdren to 

repeat sentences which contained varying phrase structur~s, transform-

ations, and ungrammatical forms (approximations to wèll-formed sentences). 

An analysis of the language samples .... ·revealed that -the grammatical usag,e of 
.' .--' 

the two groups differed. The children with normal speech used more 

transformations than the, "i~fantile" children, who used more ungrammatic-, 

al,forms (approxi~ations) and used,them significantly mqre frequently. 

The approximations 'of the children using "infantile" 'speech contained 

1 

many omissions (noun phrase, verb ph~ase, preposition, marker of tense). 

Those of the ,chi1dren using normal speech contained a greater number of 

substitu't:,ions and~redundancies. Menyuk conclud'ed that "infantile" seemed 
,,; 

ta bé a misnQIIler since at no age did the grammatical production of a child 
é 

" wi th "infantile" spee'th ma'tch .that of a normal1y developing child. 

"Infantile speech", she conc1uded, was no~ merely delayed but different. 

Lee (1966, 1974) confirmed the qualitative différence observed by 

Menyuk (1964).' In ana1yzing language samp1es of "language-delayed" and 

normal children, she found that the 1anguage-delayed children did not 

produce some of th~ syntactic structures (artic1~s, verb tense markers, 

auxiliary be, moda}- cau, copula) produced by the normal children. She 

concluded that many of the chi1dren who ~e called "language-delayed" 

are not merely following a normal pattern of development at a slower 

rate. ' 

Leonard (1972) found on1y a quantitative difference between the 
... 

. 1angu'age samples of "defective" and normal speaking children matched for 
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ag~ (mean 5 ~ears 3 months). He fo~nd signifieant differences between 

the two groups,only in the frequency with which they ùsed certaio trans-

formations (normals used more conjunctions, embedding auxiliary be, 
( 

adj eetives, negation, pronoun forms) and deviant forms? ~nd .nat in the 

,.~ 
developmental level of the structure used. Leonard concluded that there "-..&' , , 

d 

were no apparent qualitative differenees between the normal and deviant 

speakers. 

MoreheaJ and Ingram (1973) substantiated this quantitative differ-

ence. They compared the grammatical structures produced by 15 normal 

and 15 "aphasie" chi1dren matehed for M.M.U. (Mean morphemes per utter-

ance). They found that the linguistieally deviant ehildren do not deve10p 

bizarre linguistic systems that are qualitatively different from normal 

children, but develop qui te' similar linguistic systems with a marked de1ay 

in ~nset and lacquisition time. However, they did find signifieant differ-
1 

\ . 
ences between the groups in the number of major lexical categories (noun, 

verb) used, per utteranee length, i, e., fewer semantie relations per 
. 

utterance. Morehead and Ingram concluded that "aphasies" may have a 

"representational" (semantic-eognitive) deficit rather than a syntactic 

one. 

Steckol and Leonard (1979), found that language-i~paired children 

show less us~ge of specifie gramma tieal morphemes (present progressive, 

articles, copula and auxiliaries) than normal children with the same 

M.L. U. The language-i!llpaired subj ects did not use a greater number of 

substantive words (words of semantic importance) ta compensate for the 

absence of grammatical morphemes. The language-impaired ,subJects were, 

, ' 
therefore, nat expandi-ng their utterance length by adding features of 

substantial semantic importance. 
1 -' 

The results are explained by\ the 
""~"""" 
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hypothesis "that language impaired children fail to view grammatical 

morphemes as significant features of communication", p. 299. When the 

communicati ve significance of certain morphemes is made salient (i. e. , 

by its meaning), language impaired children make greater use of them. 

Johnston and Schery (1976) investigated the acquisitiolll' and use of 

14 grammatical morphemes in 287 language-disordered children aged 3.0 

to 16.2. They found tha t the language-disordered children learned the 

same morphemes in much the same arder as normal children and with the 

saine ge~eral rela tionship to ove raIl language devel~pment level as 

measured by sentence length (M.M. U). The language-disordered children, , 
however, did differ in the rate of acquisition time,' i. e., the time 

" 
between their first use of a morphological fom to full control of its 

~ 

usage in obligatory contexts. The authors suggest that semantic, concept-

ual and cognitiv~ processing v~riabl~s may be responsible for the differ-

ent acquisition rates. 

... 
Semantic. From the resul ts o,! the above studies, one can see 

that the q~antitative/qualitative debate conce~ning the syntactic 

capacities of language-impaired children has not been resolved. Ta this 

~ 

date, studies concerning the semantic performances of dysphasie children 

indicat'e that ·they do not differ 'qualitatively from normals. Leonard, 

~ 

Bolders, and Miller (1976) obtained language samples trom 40 cl}ildren and 

examined semantic relations as a functi~n of chronological age' (3 and 

1 

5 years) and linguistic status (normal and language-disordered). They 

found no difference in semantic relation utterance types (case relations 

similara tç, those sugges'ted by Fillmore, 1968) nor in the frequency of 

their use when the normal and language-disordered ~hildren were matched 
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on M.L.U. (Mean length of ~tterance). The semantic relations expressed 

by the disordered group refiected those used by normais at an earlier 

level of deve1opment. 

Freedman and Carpenter (1976) compared the two-word utterances of 

four language-impaired children with the two-word uttefances of four 

normal children at the same linguistic leve1 and also found no differences 

between' the two groups in the use of a set of ten basic semantic relations. 

Pragmatic. The equivocal results of the syntactic studies, the 

lack of demons trated deficiencies in the semantic studies and the influence 

of pragmat'ic- studies in normal children haye prompted investigators to 

'apply pragmatic approaches to study the cOIamunicative effectivenéss of 

impaired lang'!age. It was thought that the frequency differences report­

ed in earlier studies may be a conseque~ce of a more fundamental issue, 

1. e., a' consequence of qualitative differences in the conversational 

strategies of dysphasie children. The three studies which will be review­
'-.." 

ed a-Il indicate that language-disor4ered children are deficient in their 

effective use of language for communication. 

Snyder (1975), comPé!red pr,esuppositional and performative (decla-

rative and imperative) pragmatic performance of language-disordered and 
1 

normal children at the one-word stage of language development. On the 

verbal presuppasitional measures, language-disordered children, unlike 

the normals, tended ta encode the less informative elements in the 

conversationa1 context almost as frequently as the more informative ones. 

The language-disordered children performed more poorly than the normal 

children, on,bath of the performative measures as well. 

Gallagher and Darnton (1978) studied how language-disordered children 
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at three stages of language development (1-fLU = 1.6, MLU = 2.4, MLU = 

3.1) revised their responses when asked "What?" by an adult pretending 

" 

not ta understand. The responses of the language-disordered children 

were ~compared to those of normal children a t the sarne stages of language 

development. They found that although the language-disordered children 
, 

modified their responses to meet the demands of the conversational 

situation". they did sa in a q'ualitative1y different manner than the normal 

child. The revis ion strategies of the 1anguage-disordered children did 

not vary signif;icantly wi th language level and their unchanging profile 

of revis ion strategies did not correspond ta the profiles of strategies. 

used by normal children at âny language stage. 

Musselwhite, ,St. Louis,ahd Penick (1980) studied nine language 

disordered children between the ages of 7 years 1 month and 10 years 

6 months (the ehildren were divided into three groups) açcording to their 
, , 

language abili ty. The .investigators videotaped the children in a play 

situation and analyzed their verbal and nonverbal communicat~e inter­r " 
actions. They found that the percentage of successful communicative 

interactions correlated with other conventional measures of receptive a~d 
"-

expressive language (MLU, number of verbs or verb complexity, standardized 

language age score on part~ of Peabody and LTPA) while the total number 

of successful and unsuccessful interactions did not. 

UndérlzinS'Prèeess Which May Account for Impaired Language 

, Many of the èlinical descriptions of ehildren with language disorders 

include reports of auditory perceptual defieits. Benton (1964) stated 

that the basis for the developmental aphasie' s telegraphic speech may be 

a high level auditory perceptual defièit comprising deficits in the 
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orie~tational,discriminative and integrative aspects of auditory cognition. 

Hardy (1965) described the aphasic child' s difficulty as "auding" Ci. e., 

perceiving; storing and recalling the seriaI order of information received 

through auditory channels) which results in a poorer ability to discr\mi-

nate between similar sounding words. Eisenson' g (1972) concept of. child-

hood aphasia was ,based on the assumption that a child' s receptive and 

expressive language dif~iculties are the products of auditory perceptual 

" dysfunction. According to Eisenson, aphasie children do not ~ave the 

capacity tb listen as rapidly as i8 required to perceive and process what 

i5 physical~y received.' These elinical observations have been the impetus 

for the experimental investigation of the auditory perceptual abil{tie8 

of language-disordered children. The areas whieh have received the most 

attention are deficits in temporai ordering, auditory memory, and speed 

of processing. 

Temporal Order. Rosenthal (1970, 1972) presents evidence 

to support a temporal ordering deficit in language-impaired children. 

He . presented short speech and nonspeech sounds either in isolation or 

in pairs to language-impaired and normal ehildren. The ehild was asked 

to te~po:ally arder the sounds presented in pairs. He found that 

although the\language~impaired children learned ta identify sounds 

presented in isolation as weIl as the normal. group, they had great 

difficulty when they had to report the order in which the sounds 

occurred. Rosenthal claimed that the auditory trace 1s long 

enough for the identification of a single sound but not long enough for 

language~impaired children ta determine temporal arder. He concluded 

that the ch1ldren's inability to temporally and sequentially arder 
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stimuli may be the result of a primary auditory storage deficit. 

Memory. Evidence for memory d~ficits in language-impaired child-

ren cames from studies by Menyuk (1964, 1969, 1972). She asked normal 

and language-disordered children ta repeat sentences which varied ,in 
, 

length as weIl as syntac tic structure. The repetitions of the language;-

disordered ,children contained many omissions while the 'repetitions of the 

normal children contained substitutions and redundancies. The language-

disordered children were not able ta repeat certain syntactic structures 

which they were able to produce spontaneou~l.y while the repetitions of. 

the normal children were more advanced than their spontaneous speech. 

Menyuk hypothesized that a cognitive limitation on theoshort-term memary 

l> 

of language-impaired children might be responsible for their deficit. 

However, an increase in length of the ,sentences presented for repetition 

(in Menyuk's study) also entailed an increase in sentence complexity. 

As a result, Menyuk and Looney (1912).compared the effects of sentence, 
~ , 

length versus sentence structure on the sentence repetition ability of 

13 language-disordered children and 13 normal children. Two sets of 24 

sentences were presented for repetition. One set consisted of sentences 

containing varying syntactic structures that were three ta five words in 

length and the second set of sentences consisted of words and nonsense 

syllables containing the phonological sequences contained in the fir5t 

set of sentences. They found that the language-disordered childr~n had 

greater difficulty ;in repeating aIl the s~nces (longer sentences as 

weIl as more complex sentences) than did the normal children, bpt that 

" the degree of difficulty they encounte~ed was a function of sentence 

structure rather than sentence length. Many 'of the errors that ~ere 
" 
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pJ:"odu,ced consisted of modals ··can" or "will ll or auxiliary markers C'be ll or , ~ , 

past tense) being omitted. Menyuk and Looney ruled out stress accounting 

for the omissions, because while some of the items omit ted' received no 

stress (Le., lIis ll in IIthat boy i8 named Tommi') others omitted did 

receive some stress '(Le., "does". in "does the boy like milk"). They 

also ruled out semantic factors accounting for the results because the 

language-imI?aired children retained and expressed the elements' (Le., 

content words) which preserve meaning. 

,~hey concluded that; there are limits on the structural decoding 

capacities of. these children as a resu1t of limits on their immediate 

memory. These limits do not al10w time for the 'Storage of the complete, 

phrase to enable a deeper analysis. As a resu1t, the parts of the 

utterance that are retained are those necessary for deriving meaning and it 

'" , 
is these same meaning bearing e1ements which the disordered child produces 

in his repetitions. It was, therefore, the view of these researchers . . . 
that the expressive language problems of the language-impaired are a 

result of memory factors which do not allow syntax to be adequate"ly 

processed to promote learning. 

Rate of Proeessing. TallaI and Piercy (1973) present~d evidence 
, 

for a defieit in the rate at which language-impaired children can process 

auditory material. They investigat~d the perceptual deficits of language 

disordered chi1dren by using visual stimuli, non-linguistic stimuli 

(tones) and non-linguistic speech like stimuli, 'Le .• stimuli which 

acoustically resemble speech sounds, but which do not mateh -the acoustic 

spectrum of any specifie phoneme. The durations of the stimuli and 

interstimu1us interva1s were varied. Subj ects responded bM pressing 
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panels corrèsponding to the arder in which the 'stimuli had been present-

ed, or corresponding to sarne different judgements. They found that 

language-impaired children (matehed for age and sex and nonverbal I.Q.) 

were unable to sequence or discriminate audit ory stimuli wh en the rate 

of presentation ls too fast. They found that it was the total duration 

of the two stimuli and the interval between them ~ 1. e., the total time 

, 
l' between the onset of tone l and the offset of toue 2, that was criticaL 

( 
for the performance of the language-impaired children. This difficulty 

in the rate of processing' was not found when visual stimuli were present-

ed. TallaI and Pierey eoneluded that this eonstraint on the speed of 

processing auditory information might underlie the dysphasie' s language 

impairment. In further experiments (Tà.l1a1, 1974, 1975; TallaI afld 

Stark, 1981) the "aphasies" diseriminated between voweis as weIl as 

matched normal children. These have steady state frequencies in the 

first three formants whieh remain constant over the entire length of 

the stimulus. However. the language-impaired children cou1d only 

discriminate between speech sounds mediated by transitions' if they were 

sufficiently long in duration. 

The work of TallaI and her colleagues indica te that stimulus 

durat;ion is an importan't variable in the auditory processinJS' of language-

disordered and that inereased exposure to aeoustic informati~n is 

neeessary whether the nature of the information is linguistic or non-

linguistic. 

Linguistic Hypothesis. Cramer (1976) advocated only a weak form 

of cognitive hypothesis ta account for the language-impaired children' s r 
failure to develop language. He c1aimed (1976) that "the cognitive 
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structures and operations and the COgnitiorO which th~y give rise 

are of central importance in understanding the Language acquisition 

process, but that these cognitive entities by themselves are not 

sufficient to explain that process. We must aisa possess certain 

specifical1y linguistic capabilities in ord~r ta express these meanings 

in 1ang~age. Such linguistic capacity may be 1acking in çertain path-

ological conditions" (p. 326). Cromer (1980) claimed that the difficulty 

language-disordered children have in acquiring language is due to an 

inability to deal with hierarchically-ordered re1ationships of the type 

inherent in the structure of language. Cramer was critical of the 

research which has investigated the temporal anâ sequential ordering of 

abilities of language-impaired children as being based on the erroneous 

view of lan~uage bfing sequential. He linguistically artalyzed the 

written productions of language-disordered and deaf children (children 

who both suffer from auditory perceptual problems) and found differences 

..... between the two groups. Although both 3;0up s of children showed gramma­

tic disorganization in their writinj?;, the deaf children tried a variety 

/ 
of structures (many of which rely on comp1ex transfC?rmations), whi1e 

the language-disordered children wrote simp~er sentences and failed to 

use the kinds o~ structure th:".t would involve a true hierarchical 

organization of the overall sentence. He cited ,Martin' s rhythmical 

theory (Le., .that rhythmic sequences possess hierarchical o1?ganization) 
:::::c 

and experime~tal evidenee (Krâcke, 1975) indicating that "aphasie" 

chi1dren have difficulty in reprodueing nonverbal rhythmic sequences to 

support. his theory of a hierarchical ordering disability. 
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Studies of Prosody in Language Disordered Children 

The Iiterature reveals only one study direetly I,eIate<i ta this tapie, 

and'a second study which is releyant, even though it deals with a mental-

ly-retarded language-delayed population. 

Stark, Poppen, and May (1967) investigated the effect of altering 

prosodie features in the language-impaired. The chronologieal ages of 
• 0 

-" the language-impaired children ranged ~rom 7 years 5 months to 9 years 

'5 months with a mean age of 8 years 3 'months. The normal control group 

was not specifically~atched with the impaired group on language ability 

or age, but consisted of a younger group of ehildren ranging in age 
, . 

from 4 years 2 months to 7 years Il months with a mean chronologieal age 

of 5 years 3 months. The researchers inv'estigated whether aiterations in 

prosodie features of three-word auditory sequences would enhance sequencing 

ability, Le., wouid affect the attention directed to different aspects' 

of the sequence and thereby enhance rpproduction of the sequence. When 

stress" was applied .to the initial ward of the sequences, rec.all of the 

entire sequence was enhanced ,for the Ianguage-impaired children.' Stress 

had no effect on the performance of normals. However, this result may 

refiect a ceiling effect in which the ,three-word seq~ences were tao easy 

for normais. When the other ite~ in the sequence were stressed the 

recall ability of the language-impaired children tended to be d'srupted. 

The authors concluded that the diffieulty that Ianguage-impaired childr~n 

have in decoding and encoding language ma~ be reiated:to an imp~red 

auditory memory for sequences. 

Another study (Wheldall and Swann, 1976),i~vestigated whether 

stressing a crfticai element of a syntactic structure would facilitate 

the comprehension of that structure in mentally-retarded language-delayed 

1 
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'children. .The results indicated that stress did not produce any 

• 1 

significant positive effect in comprehension in either normal or sub-

normal children. Only a few exanrples of the items used to test 

comprehension were included in the artiCle. From these examples, 

however, it seems that the items were relatively simple, and, therefore, 

possibly already comprehensible bY,the subjects. The effec t oI stress-

ing mày have increased the speed of comprehension but this factor was 

not measured in the study-_ 

-. ---
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CHAPTER THREE 

RATIONALE OF THE PRESENT· RESEARCH r\ 
As indicated in the preceding re~'iew of the literatur~ ~ittle or 

noth~ng is known about sentence pr9cessing 'in children with language 

disorders. We do not know what eteme~ts in the speech strfjJam these 
, / 

( 
children ,attend to. They may be using strategies' different from those 

~ 

used by normal children. 'and therefore, fail to attend' appropriate1y to ' 

the parts of the sentence necessary· to promote normal language Ilearning. . . 
,. 

Language-impaired children at"p. for the most part more a'dept at . 

producing the meaning-bearing items o'f a sentence than they, are a t producing 

the grammatical morphemes. At the same time, there is eV'idence which shows 

that language-impaired children have difficulty processing auditory stimuli 

of short ,duration and that an increased exposure improves perception. The 

grammatical forma which language-impaired children acquire easily are 

those that are stressed and of longer duration, whi1e the forms which they 

have difficulty acquiring are those that are not stressed and of shorter 

duration. 

Brown (1973), indicated' that perceptual sal~ency, frequency, gramma-

ctical complexity, and s~ntic complexity may a11 p1ay a role in determ-
"-. 

Ltling why some forms are acquired earlier than others. 'Studies on adult 
(' 

l'rocessing of sentences have shown that the expectation of stress modifies 

how adults disperse their attention among the words of a sentenc~. Some 

attention has been directed toward u'hderstanding the relationships between 

, ~r' .----------
syntactic~semantic learning and stress in normal children.---.J!.Q..we-v~ only 

~---. 
one study explored the effects of stress variations among the language-' 

impaired. 
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A per,ceptual reason may possibly explain why language deviant children 

ha e difficu1ty in acquiring grammatical morphemes. Furthermore, the 

. ~, 

general use of stress to increase the 1ikelihood of imi tation of the,ra-

peutic sit/ions recommends an inVê'"stigation of it~ actual function. 

The purpose of the present research was to investigate those aspects of 

an utterance to which language-impa1red chlldren attend and to examine 

the affëcts of st"ress upon the foeus of their attention. More specific-

a11y, this research investigated stre'ss and its function as a d~coding 

cue in norma1 and delayed 1anguage Iearners, while keeping grammatica1 

and syntactic complexity c?nstant. 

A probe latency teclJ,nique was chosen as it involves a minimal amount 

of speech production on the part of the subj ect. This ,techrlque, develop-

ed by Sud, Ammon, and Gamlin (1967); Walker, Gough, and Wall (1968); and 

CapIan (1971), involves presenting subj ec ts w~th a series of sentences, 

each of ~ich i8 immediate1y fol1owed by a ward (the probe). The sùbjects 

must decide ... whether the probe occurred in the sentence just:- p,~~sented. 

The experimenter measures reaction time (RT) as the interval between the 

presentation of the probe and the subject t s response. The RT differences 

are a measure of hov initial at-tention affects' the search of the immediate 

memory representation of the sentences for the various probes. The probes 

in the study cons1sted of stressed, unstressed and neutral, content 

and function words. 

Two studies were conducted. The first study was done to in"estigate 

wheÇher the content-function phenomenon observed in ch11dren' s speech 
. ~ 

production might have a counterpart in perception, when normal chlldren 

listened to neutrà11y accented sentences. Th}s f1rst study was also 

undertaken to 'investigat,e the feas ibllity of using a probe l.atency task, 
) ~ 
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the effects of age, the difference between positive and negative probe 

words and whether subjects process the sentences in a probe task for 

, meaning. 
. 

The second s tudy waa perf ormed tO"1 investigate whether variation i11'-

the plaeèment of accent effects the perceptual saliency of content and 

function words, whether the syntactic-semantic structure of a sentence ... 
effects the way in whieh content and fiunction words are proc~ssed, and 

whether the patterns of response to accent variation~ and ayntactic-

semantic sentence structure by la~guage-impaired children differ from 
., 

those of normal children of the same language ability and normal ehildren 

of the same, chronologiea! age. 

/ 
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CHAPT ER FOUR 

EXPE~IMENT l 

HyPotheses 

The fespon,se times of oider normal children would be faster than the 

r~sponse timesvof younger normal children. 

2. Response times to content words would be faster than response times 

to function words, although this difference in response times May 

disappear with increasing age. 

3. Response times to positive probes May be different from the response 
, 

times to negative probes. 

4. -~e9ponse times to probes occurring later in the sentence would be 

faster than response times to probes occu~ring earlier in the sentence. 

5. Response times to probes from meaningful material would be different 

than the resnnnse times to probes from semantically deviant·material. 

i 

Method 

Subjects 

Th~ subjects consisted of -4()-children, eight randomly selected from· 

each of the prekindergarten, kindergarten, first, third, and sixth grade 

levels. These leveis were cnosen to provide a br~ad spectrum for studying 

age trends in sentence-processing strategies. At each age level there were 

f9ur males and four females. The subjects were from middle class homes, 

and of average intelligence, as judged by their teachers. AlI the children 

were from the same school except for the prekinderglrten group, wh1ch was 

obtàined from a nearby nursery school. None of the 8ubjects had any known 
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hearing or speech difficulties and aIl had l~arned E~glish as their first 

lan~uage. 

Stimuli 

Two sets of stimuliOwere constructed. The firat set consisted of 48 

meaningful, simple, active declarative sentences nine words in length. Each 

sentence contained an adjacent function and content word in the 5th and 6th 

word positions of the sentence. These position~ will henceforth be referred~ 

to as the lst and 2nd probe positions. The words in the sentences were one 

syllabl~ in length except for one two-syllable word which could occur in any 

ward position prior to the lst probe ward position. AlI the words were 

controlled for frequency of use and were among the 1,000 words most trequently 

used (Thorndike and Lorge, 1944; Ling and Ling, 1978). 

The second set of stimuli consisted of 24 syntactical1y intact but 

semantically anomalous sentences. These sentences were like the meaningful 

sentences in length and structure and the words used were the same words 

that had been used in constructing the meaningful·sentences. 

Each meaningful a~d anomalous sentence was followed by both positive 

and negative probe words. The positive probes were the function and content 

words occurring in the lst and 2nd probe positions. The negative probes 

were a function and conterit word which had not occurred in the sentence. 

These probes were syntactically similar to the posit~ve-probes but we~e, 

for the most part, semantically anomalous with the sentence. For the 

following sentence, "The big fat monkey jumped through the small holer
" 

the lst and 2nd positiTe probes are "jumped" and ffthroughff respectively, 

and the negative probes are flasked" and "down". Nouns and verbs were 

a 0 

chosen-to represent-~he content category, and adverbs, pronouns, aux-
1 . 

i'liaries, and prepositions were chosen to represent t~e _ function 

category. lt' was decided that adverbs would be included, as adverbs had 
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been classified somewhat tentatively with respect ta content and function 

words. Figure 2 shows the number and type of meaningful stimuli probed. 
,\ 

The meaningful sentences and their respective probes are given in Table 

1, and the anomalQus sentences and their probes are presented in Table 

2. 

Materials 

Rach sent~1J..Ce was recorded'on a Sony 350 Tape recorder by a female 
, 

speaker using'a normal ,fal1ing intonatio~, at a rate slightly slower 

than normal speech. A 50 millisecond tone was placed at the etfd of the 
, 

sentence to denote the sentence end. The probe words were recorded 150 

miIllseconds after the sentence by a male speaker, and a click was 

recorded on a second tape channel at the onset of thé probe word. The 

"-purpose of recording the probe word in ample voice was to mak~ the 

probe word as distinguishable as possible from the sentence. Figure 3 

shows the timing of these events as they occurred on the tape for a 

single sentence. 

Each recdrded stimulus sentence and probe word were then randomly 

dubbed as a unit to one of four different tapes. For example, "The big 

fat monkey jumped through the smail hole" occurred on each of the four 

tapes. On Tape l, the probe wor:d following it lofas "jumped", on Tape 2, 

the probe ward was "through". on Tape 3 .• the probe word was "asked" and 

on Tape 4. the proDe word vas "down'·. The probe vards were assignèd 

such that there vere an equal numbe~ of positive and negative probes, 

lst and 2nd position probes,and content and function probes on each tape. 

The order of the sentences was such that these p~obe characteristics 

~ere randomly sequenced. 
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Figure 2. Number and Type of Meaningful Probes 
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TABLE 1 

48 Meaningful Stimuli witp Positive, Negative Content and Function Probes . 

SENTENCES 

1. The man was showing me bears 
in the woods. 

2. At the school "arty we 'plaved' 
a nice game. 

3. My father cornes home from 
'- work in a train. a 

4. 
R 

In five minutes the boys 
had cleaned the room. 

5. We placed 2 pieces of bread 
in t~e bag. 

6. The tiny white mouse ate sorne 
of the e'heese. 

7. The boy is cutting us cake in 
the house. -

8. My wet red sweater soon dried 
in the sun. 

9. The taii mai1man could give 
that to the boy. 

io. The big fat monkey jumped 
through the small hole. 

Il. My big strong brother out 
them on the truc~. 

12. The young ~etty girls stayed 
there in the rain. 

13. The·girl is feeding him food 
from the dish. 

14. AlI the people ride to town 
in the bus. 

15. The"squirrels must look near 
trees for good nuts. 

16. At night the doctor could help 
the old man. 

. 
POS ITlVE PROBES NEGATIVE PROBES 

me, bears her, fence 

we, olaved her, sat 

from, work bv, arm 

boys, had fish, would 

of, bread up, truck 

~te, sorne put, us 

us, cake we, pen 

soon, dried first, climbed 

give, t'hat make, none 

. 
jum?ed, tbrough asked, down 

put, them ask, yau 

stayed, there ca1led, near 

him, food that, card 

ta, town out, seen 

near, ,trees from, milk 

could, help , were, dig 
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17. He threw the rubber baIl high 
in the sky. 

18. At the circus my friend did 
watch the bear. 

19. The driver drives the car on 
the wet road. 

20. Early in the clay l comb my 
long hair. 

21. The fat old lady walked doyn 
the long road. 

22.~ Many tall plants will saon grow 
in the yard. 

23. Each day the farw~r does milk 
the brown cow. 

24. Only the pretty nurse can get 
you this pi11. 

25. Soon the funny old clown will 
eat the bread. 

" 

26. 'The good teacher should see 
mine in the box. 

27. The nice little girl has found 
the red bike. 

28. 
... 

AlI the young children went up 
the wrong street. 

29. The small baby birds first 
lived ~n this" tree. 

30. Our soft white kitten fights 
wi th the new dog. 

31. In the kitchen the girls -have 
baked a cake. 

32. The nice old lady broke this 
in the room. 

33. In the morning the child must 
brush her teeth. 

34. Father will see"you at home in 
2 days. 

35. The two new horses ran fast in 
the race. 

" 

ball, high saw, out 
" 

friend, did dogs, could "'-, 

,~ 

car, on tree, Îor 

l, comb him, build 

walked, down pushed, next ~ 

soon, ~row here, pull 

does, milk are, dish 

can, get do, meet 

clown, will oueen, have 

see, mine fall, us 

ha,s, found are, sang 

wertt, up fly, in 

first, lived there, cooked 

fights 1 with swim. to 

girls, have men, should 

broke.. this read, they 

child. must frog, cloes 

at, home with, car 

ran, fast smell, now 
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36. The girl i5 leaving for 
school in a week. 

37. My ~mall happy friend now has 
a ,new toy. 

38. She put the yellow black ~ext 
to the cul'. 0 

39. By morning the birds were 
go ne from their nest. 

40. Her hice dad always reads her 
books in bed. 

41. For mv birthday l would like 
a new doll. 

42. The tired old man' then ~n. t in 
the chair. 

43. My grandma could bring yOll 
juice in the ya/d. 

44. My sis ter l'ushed the glass off 
the blue chair. 

45. .Th~ good,children can now swim 
in the pool. 

46. The farmer threw the Hsh back 
!> in the lake. 

47. Sorne of 'the dirty pigs should 
take a bath. 

48. My brother kicks the baIl far 
in the park. 

• 

for. school on, CUl' 

/ . 

now, has saon, cry 

/ 

black, next mat, slow 

were, gone did, stood' 

, reads, her 1 shut, them 

would, lil<-e had, grow 

then, sat far, hopped 

you, j uice none, foot 

glass, off mat, at 
1 ... 

now, swim than, bake 

f1sh, back toy, naw 

pigs, should men, is 

baIl, far ship, here 
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TABLE 2 

24 Anomalous Stimuli with Positive and Negative Content and Function Probes. 

SENTENCES 

1. At night the kitchen can help 
the new cow. 

2. The wrong white squirrels see 
through the soft ear~ 

3. He dried the rubber man fast 
in the raine 

4. Then the dirty milk must get 
you this room. 

5. Only the old red bath would 
clean the bread. 

6. 

7. 

Honkeys 
home at 

My good 
threw a 

. \ 

must place you from 
2 schools. 

) 
pretty park first 
tall yard. 

'8. In the circu5 the teeth could 
help their friend. 

9. The tired small trees now kick in 
the cup. 

. 10. ylé ride youhg drivers with bread 
in the trees. 

Il. The box i5 showing us woods in . 
the bread. 

12. The old yellow lake sat there 
in the plant. 

13. The tall old mOUge broke·her 
in the man. 

14. The lady will jump for dogs 
in good holes. 

15. The small pretty bike had 
baked the browp girl. . 

16. My party coulà feed him hair 
in the game. 

65 

POSITIVE PROBES NEGATIVE PROBES 

can, help were, eat 

see, through bring, next 

man, fast cake, out 

must, get could, run 

bath, would nut, did 

from, home in,' yard 

"first, threw here, broke 

teeth, could bears, are 

now, kick then, play 

with, bread on, cow 

us, woods him, truck 

sat, there got, fast 

-, 

broke, her Âte, l 

four, dogs with, cups 

had, baked was,stayed 

him, hair us, block 



'~ 17. My good white mai1rnan ate you in ate, you swim, we 
the dish. 

18. Our pieces pushed' the road near road, near food, at 
~ t,he wet bags. ......... 

19. The tiny nice house reads that reads, that give, it 
in the cheese. 

~ 

20. AIl the -blue people look do"m look, down pull, to 

" the fat nuts. 

2l. Many new 00015 will soon live saon, live now, cry 
tin the chair. 

22. Sorne of the funny days should dSlYS, should woods, wouid 
brush the cake. 

\ 

23. She walked the happy toy next toy, next mou th, there . 
ta the sky. 

24. In the old lady l played a long l, played her, jumped 
truck. 

Q 
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~è materials, therefore, consisted of four tapes, ea~h containing 

the 48 meaningful sentences followed by th~ 24 anomalous sentences. The 
,-

only difference amongst the tapes vas in the probe vords that followed 

the sentences. 

Apparatus 

The ,equipment used in this s'tudy included a Sony 350 reel-to-reel 

tape recorder, a Hevlett Packard millis~cond timer and a· standing 

microphone. Figure 4 shows a schema tic diagram of the apparatus. The 

----experimenter started the tape recorder and the subject and experimenter 

listened through separate headphones to a sentence and probe vord. The 

inaudible click recorded on' the 2nd tape channel activated the milli-, 

second timer, which was stopped when the subject's spoken response 

activated the voiee operated relaYe 

Procedure , . 
One male and one female subject from each grade level vere 'àssigned 

to each ôf the four, tapes. One subject r,eceived the anomalous sentence 
- " 

set first and the other subject received the meaningful set Urst. For 

the 'prekindergarten and kindergarten 8ubjects~ the me~ningful sentences 

vere presented in two groups of twenty-four. Each subject vas e5co~ted 
r 

to the testing ',roOll and vas seated at a table on which there vas a tapè 

recorder and a microphone. The subject W8S told: 

------"First you aré going to heara lady say something and 
then you will hear a man say something. If the man says 
something that vas the same as something the lady said, 
th en you say 'same'. If the man says soaething that ls 
not the same as something the lady sald, then you say 
'not the same'." 
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They vere told to make sure they got the c9rrect answer and to say the 

ànswer as quick11 as possible into the microphone. 

A set of earphones vas then fitted to the child's head and each 

child was given six training sentences before beginning the test 

sentences. The training sentences vere the same length and format as 

•. the test sent~nc'ts. !fR.y child who did not give correct answers for th~ 
"~ob.. ,/ -......... 

final four training sentences vas not used' as a subject in tbe experi: 

ment. Six first grade children had to be excluded'because they were 

unable to peFform the task and seven kindergarten children could not be 

used because of not wanting to participate, not.wanting the earphones 
" ' 

on, or not belng able to do the task. Other subjeëts were chosen to 

- " fill their places. 

The test ~entences were presented at an approximate intensity of 

70-75 db SPL~ The tape recorder wa~ stopped alter each of the subject's 

~ responses and the experimenter recorded the subject's response and his 

response latency. Before proceed\ng to the next stimulus sentence, the 

experimenter alerted the subject by saytng "ready". AlI subjects' 

responses were socially rewarded by the experlmenter saying ft go.od" • 

o • 

Resulta 

Seventy-tWo latencies were recorded for each subject; 48~were 

responses to probes from meaningful stimuli and· 24 were responses to 
" 

pro~es fram anomaleus stimuli. The probes also varied~in word class 

(noun, verb, preposition, pronoun, adverb, and auxi~iary), presence or 

absence in the stimulus séntence (yes, no). and position in the stimulus 

sentence (lst, 2n~). These three fa~tors and their respective levels 
~ 

form a design which has 2~ cells with one 'response per cell per subject 
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for the me.,tLngfu1 Lft"-4nomalous stimuli respectively. ,A repUc.tion 

factor "was adde~rease the number of times that subjects responded 

ta .ach of th. four \function .. rd el...... Th. replicàtion factor which 

was not complete1y crossed with position produced a design in which some 

cel1~ had more than d1ne response p~r cell. 

The variance of latency scores in latency response s-tudies May be 

affected by the negative skewness in reaction, time measures. Latency 
,. 

scores tend to be negatively skewed because there i8 a lower limit to 
, \ 

the l~tency of a particular response but no upper limite The results 

of such a' study May have a positive biaa not attributable ta experimenta1 

vari~nce. The use of a transformation 1s often,indicated and helps to 

reduce the positi're bias. Therefore, a Box and Cox AnalysilJ (Box and 

Cox, 1964) was performed on the data to test the effectiveness of the 

.. 

log, ~eciprocal and square root transformations. The results demonstrated 

the effectiveness of the reciprocal transformation which was then applied 

to the latency re~~n~es ta give a measure, of response speed, where the 

shorter the response\latency the larger would be the reciprocal l~tency •. 

The aim of this stlldY was to study differences in the speed rather 
~ 

than accuracy of response. However, response accuracy must be high in 

order to meaningfully'study speed differences. 

of response accuracy had been emphasized, many 

Although the imporrnce 

subjects did make a small 

number of errors. , The 'occurrence of these, error resp~)Oses presents a 
, • J ' • - \ 

situation in which a portion of the 24 cells have missing data. This 

missing data added to the variation in the number of responses per cell, 

already produced by the replication factor, necessitating that the data 

be lollapsed ac;~oss t:actors in several ways. , Due to the amount of data 
1 

, 'l, 

and the need -to collapse the data in different ways, four sep,arate 
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analyses of variance were r,equired. The main analysis involved assess-

ment of age, Bex. individual word category and type of probe for meaning-

f1,1l sentences only with data collapsed across the position factor. A 

second important analysis involved the assessment of meaningful versus 
.i? 

anoma~ous 'sentences in addition to age. sex. position. content/function 

word category. and type of probe, with data collapsed across the 

individual word categories. This analysis permitted me ta de termine if 

the meaningfulnes8 of sentences had any effect, and how the effects' of 

• age, sex, word category and probe type might vary as a function of 
- q 

meaningfulness of sentences. Two remaining analyses permitted assess-

ment of the effects of word position and lists,or tapes. to, sle ~f these 

fac:tors must be considered in interpreting the data. The des n is a 

completely erossed design with subjects nested in groups. sex and tape. 

The signifieance levels of aIl F values were determined with eonservative 

estimates of degrees of freedom (IUner, 1971). This provides a more 
, 

stringent test for rejection of the null hypothesis in repeated measure 
• 

designs. AU post "hoc analysis results are from the Tukey test of 

honest1y significant differences. 

The data vere first collapsed across the po~1tion factor. and 

m.edians vere ta~en of correct tlyes" and "no" responses to each of the 
c' 

six ward categories for each subject. An analysis of variance on the 

meaningful s~ntences (Table 3) revealed a signifieant main affect for 
,/ 

grade level (F - 9.0637, df = 4, pc. 01) (Figure 5). Post hoc analysis 
, 

(Appendix A-1) revealed that only, ~he 6th grade level subjects (i speed 
o . 

= 13.51) responded"'" signif1cahtly fastèr than subjec'ts ~t the 'other grade 

levela (nursery i speed = 6.82, kindergarten ~ speed = 8.60. lat grade 

X speed = 9.23. 3rd grade i speed = 9.93). No significant differences 
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il-

Grad~ ( 
Sex (s) 
G X S 
Errer 

Probe Type (Y) 
G X Y 

" 
S X Y 
G X S X y 

Error 

Word Category 
G X W 
S X W 
G X S X W 
Error 

'Y XW 
G X Y X W 
S XYXW 
G XSXYXW 
Errar 

* p < .05 
** p < .01 

(W) 

TABLE 3 

Summary of Ana1ysis of Variance 
Meaningfu1 Sentences 

DF MS 

4 582.89 
1 .13 
4 30.87 

30 64.31 

1 
'----

57.61 
4 5.82 
1 10.43 
,4 7.11 

.'!~ 3.14 

5 18.16 
20 .90 

5 .82 
20 1.18 

150 1.25 

5 6.21 
20 1.13 

5 1. 39 
20 .78 

150 1.25 
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F 

9.06 **, 
0.00 
0.48 

18.32 ** '-
" 

1.-'85 
.1 3.31 

2.26 

14.49 ** 
.72 
.66 
.94 

-. 
4.97 * 

.91 
1.11 

.62 
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in response times were found between males and feuales. A significant 

main effect for probes (F :: 18.3238" df ~,1, p« • 01) indicaEed that 

positive probes received significant1y faster response times (x speed = 
1 

9.96) than negative probes (i speed = 9.21) (Figure 6). 

The main effect for worft c:ategory w~s also found ta be significant 

(F := 14.4853, df :: 1, p« • 01) • With1n the content ca tegory, responsel? 

to nouns, verbs and adverbs did not differ, nor were there significant 

differences among the words within the function category. Between 

categories, however, responses to nouns (i speed :: 10.29), verbs ,(x 

speed = 9.95), and adverbs (i speed = 9~ 86) were significantly faster 

(p c .01) (Appendix A-2) than responses to auxi1iaries Ci speed = 9.).5), 

pronouns Ci speed = 9.20), and prepositions (i speed = 9.26) as i11us-

trated in Figure 7. 

The on1y significant interaction was the word-probe interaction 

(F, 4.97, df l, p« .05), which occurred because response times between 

word ca-tegories differed for positive probes, but not for negative 
'-

probes (Figure 8). Within the positive probes, response times ,ta nouns 

(i speed - 10.98), verbs (i speed := 10.51), and adverbs (i speed = 10.31) 

were sign1ficant1y faster '(p« .Ol) (Appendlx A-3) than response times 

to pronouns (i speed :: 9!, 23)', prepositions (i speed := 9.28) and 

auxi1iarie9 (i speed :: 9.48). Simple effects tests showed that response 

times to aIl three positiveJcontent probes were significantly faster. than 

respouses to negative content probes. Simple effects tellts indicated 

tlult respons8 times to positive fun~tion ward probes did not differ fram 

the response times to any of the negative probes with the exception that 

response time to positive auxiliaries Ci speed - 9.48) was signif1cantly 

,> 

".j . 

" faster Cp c •• 05) tbaÏt response time to negative auxiliaries (i speed = 8.82). 
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A second ana1ysis of variance (Table 4) compared the, response times 

for neani,ngful sen tences to those for anomalous sentences. .. Any main effects 

and interactions not inc1uded in Table 4 were not significant. The results 

reveal~d t'hat .thp .... ~ was no ,significant difference betw,een the response times 

to the meaningful Ci = 9.73750) ahd anornalous (x = 9.54666) sentences. There 

were no significant differences in th'r way tha t children of different ages 

Or sex responded to meaningful and anomalous sentence l'laterial. There were 

no interactions wi th position and the absence of an interaction with word 

category' suggests that the response difference between content and function 

words was not res tricted to meaningful senten~es. The word category X probe 

interaction was the same as that found previously, and a significant meaning-

fulness X p!obe X word category interaction (t = 5.6950, df = l,3D, p < .05) 

was found (Figure 9). Tukey tests (Appendix A-4 and A-5)' revealed that 

. l' -
within the meaningful sentences and within the anomalous sentences, positive 

content words received faster response times thanJposit.J..ve function words 

and that responses to positive function words did not differ from the 

response times to any of the negative orobes. Simple effects indicated 

that meaningfulness did not affect the response times for positive and 

negative content words and negative function words.. However~ response 

Urnes to positive function"words were faster when these occurred in 

meaningful sentence contexts than when they occurred in anomalous 

sentence contexts. 

The data were then col1apsed across the word category factor such 

that medians were taken separately for c?rrect ,responses to positive 

and negative content and function probes in both probe positions for; 

each subj ec t. An â'nalysis or variance on the meaningfuï da ta indica ted 

tha t probes in the 2nd probe position (x. speed = 9.84) were responded 
'- 'Î 

to. faster (F = 4.4199, df = l, p < .05) than p~obes in thè'-lst probe 

7~ 
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SOURCE 

Grades (G) 
Sex (S) 
G X S 
Error 

Meaningfu1nes s 
MX G 
MX S 
MX G X S 
Error 

Yes/Ne (Y) 
Y X G 
Y X S 
Y X S X G' 
Error 

Content/Func: • 
Y X C 
C X G 
C X S 
C X G X S 
Error 
C~M 
Errer 

Position (P) 
P X G 
P X s-
P X S X G 
Error 

MXY XC" 
Error 

S'X P X Y X 
Error 

* p < .05 
** p < .01 

2 

C 

TABLE 4 

Summar:i: of Ana1:i:sis of Variance 
Me,:'lningflTl -crnd -Anomalous Stimuli 

DF ' MS F 

4 743.66 12.58 ** 
1 l' 

.32 D-01 .00 
4 52.93 .90 , 

30 59.12 

CM) 1 5.83 .27 
4 9.89 .47 
1 .16 .01 
4 26.07 1.23 

30 21.22 

1 97.12 42.63 ** 
4 7.50 3'î9 
1 6.11 2. 8 
4 5.01 2.20 

30 2.28 

(C) 1 106.17 69.87 ** 
1 58.64 40.59 ** 
4 1.90 1.25 
1 5.56 3.66 
4 3.64 2.39 

30 1. 52 
l- l .33 .22 

30 1.49 

1 2.26 1.54 
4 .47 .32 
1 .17 .12 
4 1.24 .84 

30 1.47 

1 6.64 5.70 * 
30 1.17 

1 10.95 5.95 * 
30 1.84 
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position (x speed = 9.64) (Figure 10). The lack of a meanin~ful X position 

interaction showed that the oosition effèct was not re1ated to Isentence . , 

meanin~. Asignificant interaction (F=6.92, df = l, p..;, .05) between sex, 

position, probe type and word category was found. The position X probe X Î 

word category interaction was not sig.nificant and the main effe t for sex 

was not osignificant. Interactions invo1ving sex were not of primary inter-

est in the interpretatiQn of this study. The other results of this analysis 
1 

are in agreement with the resu1ts of the first analysis. 

The results of a fourth analysis of variance confirmed that there were 
n 

no response time differences between 'subjects receiving different experiment-

al tapes (x soeed = 9.64, 10.47, 9.i6, 8.49). 

Dise ss,ion 
-, 

The probe task used in this study demonliltrated that there are differ-

enceSJ in the way that content a d function words are perceived. Children 

recàl1ed the meantng-bearing c ntent wor,ds of a sen,tence faster than 
J-- ~"\'I~ 

they recalled the I:unction woras. 'these perceptual differences are 
.a,; " 

paral1el to those found in t;he te1egraphic language production, of young 

children (Browo_ and Fraser, 19(i3; Brown and Be~lugi, 1964). The differ-
J . 

ences appear to be somewhat depende~t on task requirements because 

they apl'eared for positive but not negative probe word,s. The differences 
- , 

occur for both meaningful and anomalous stimuli although response times - , 

to function words are faster- in meanin~ful sentences. Other important 
~ , -, 

findings were that woy;:ds classified somewhat tentatively as content and 

fU~ words, e. g., adverbs, grouped themselves very consistently with 

respec;)to response speed for ~ositive probes; that there was a éonsistent 

increase in response speed with age but no interaction of age ,lwïth 

word category or probe type effects; that there wer,e no, important 
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main'" effec ts ot' interacti.ons in~olving sex, and that more rapid rè'sponses 

to Position 2 indieated a rec.ency· effect. 

The rapid responses to positive content "Words indicates that 

subjects could more directly aecesa content words that had been prese~t 

"in the sentence. The fact that this occurred for both meaningful and 

anomalous sentences suggests that content words were retrieved in terms 

of their individual meaning rather than the ,overa11 meanin~ of the 
Q 

sentence. The meaning of the sentence, however, d:t,d have an effect on 

the retriE~val of positive function words as evidenced by the more rapid 

response tim~s to positive func tion words' in meaningfu.1 as opposed to 

anOUlalous sentences. 
. 

Sinee responses to positive func.tion probes are not significantly 

faster than' respo!1ses to negaÙ.,ve probes, one might hypothesize that the 

processing strategies for, these two kinds of probes are simi.1ar. It 

"may be fhat responsea to these probes" require more of a seriaI processing 

straFegy than responses to positive content probes. Such a strategy 
l' " . 

wou.1d involve mu.1 tiple successive comparisons of the pwobe wi th the 
, 

different items of' the stimulus sentence and "lould acc~ount for the 

increased time required in r'esponding to negative probes. 

The significant main effect found for age was attributable to the 

fact that sixth grade subjects responded signïfiea'ntlt faster than 
o 

subj ects at a11 other ag~s. However; the sampling procedure~ for 

subj ecu in this experiment may have accounted for th~ lack of age 

trends amongst the younger subjec.ts. Subjeçes who were not able to dp the 
, 

task were not included in the experiment •. There were severa! subjects 
t 

'lat the prekindergarten and kindergarten l~v~ls and many. at the grade 

bne 1-8"lel who were unable to \perfot'1ll the task. 
1 
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and tbe lack of interactions involving age and 'sex bath argue for the 

absence of dlfferentlal develepmental trends for the observed effects 

of word category and probe typE. 

The significant differenee in response times between firat and 
l, 

second position probes wa8 expected. ./ SeriaI position effects have becu 

found in other probe s tudies (Capian. 1971; Ket,tnedy and Wilkes" 1970). 

Theories of short term memory and recell woulp predict that thtl responses 

.. 
- to 8econd position probes would~e faster than responses to first 

position probes. The auditqry trace of second position probes would 

be stronger than that of Urst positioll probes at the time that the ,; 

probe ward is p,resented. 

Conclusions 

Tbe results of this initial study reveal that a C'ontent-funct1on 

dichotomy exists in the perceptual processing of sentences by normal 

language learnere and that this perceptual pattern 18 used in doa~in8 

with both meaningful and anomalou8 sentence stimuli. Further study 18 

needed to clar if y the fac.tors responsible for this perceptual. pattern. 

One purpose of the second study was to investlgate whetber the content-

functlon pattern is characteristic of the way language-delayed learners 

process similar vl!rbal material; the main purpose was, 'of cou:(Se. to 

de termine how language-impaired childrett respond to stressed words. 

Severa! modific.ations for the secoud study were suggested by the 

results of the flrst study: 

(1) As there was the expected increase in resp~mse speed vith 

" 

age, but no interactions of other experlmental effects with 

85 



b • 

age, age variation Was not considered to be a variable of 

primary importance for future study. 

(2) Each sentence in the first study was followed by both 
" 

positive and negative probes. The response times to the 
: " , 

positit'e probes were significantly faster t'b~I\ the response 

times to negative pro~s, indicating tha~ 'P:ositive and 

negative probe.~ere dealt with in a different manner. To 
• , < 

eliminate the possibly-undesirable effects of practice, the 
,! 

sentences in the second study vere followed by.either a 

positive or a negative probe, but n~t bath., 

(3) As there were'no signtficant differences among the' three 

function words, or among the three content vords ~n the 

first study, only nouns, verbs, auxiliaries and prepositions 

were 'used as probe vords in the second study. That is, 

there were two representatives for the content category and 

two for the funct!on category, ?!oducing a more balanced 

(4) 

} ~ 
Tbe errors tiC~ .u~jects made wer~ not included in the 

'analY9i8 of the tiret study. For the second study a type 

design. 

of error analysis wa::: devised t~ enabie inclusion of botb 

correct and incorrect respon8es. 

(5) Sex wilL not-be a variable. 

(6) Position will be a variable. 

(7) Semantically and s~tactically deviant word strings will 

be used in the second study tO,see if responses are affected 

by syntactic structure • 

.. 
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CHAPTER FIVE 

EXPER. lMENT 2 

Thre~ group~ of children responded to pr~bes in the ,second experi­

ment: 1) language-impaired children; 2) children matched to the language-

" 
impaired children in language ability; and 3) chi1dren matched to the 

1anguage-impait:ed children in ageiJ AU the children responded t:o positive 

and negative content and function probe words from meaningful sentences 

and from syntactica11y and semantically deviant sentences (randqn probes). 
, 

The probes fram the meaningful sentences were varied for st,ess in that 

the sentences were presented in a neutra1 intoQation (neutral probes) or 

vith a marked intonation 8uch that one 'of, the, two probe words was stress-

ed (stressed probes) while the other was unstres~ed (unstressed probes). 
~ -'- 1 

Hypotheses 

1. There may be interactions involving groups if the language-1mpaired, 
.; . 

language-matched, and age-matched children differ in their responses 

to content and function words, positive and negat1ve probes,'stressed, 

unstressed,and neutral probes, and mean1ngful and anomalous probes. 

'Interactions involv1ng groups wou1d a1so be found if 'groups differed 

,in their error response patterns. 

r;t 

2. There may be inter{lc;tions involvlog 'stress if the response times for 

stressed,'unstressed and neutral probes differ for content and 

function words, and positive and neg,tive probes • 

.. 
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3. There may be interactions involving meaningfulness if the neptral 

4. 

and random reRponse times difter for content and function words, 

and positive and negative probes. 

The response t~mes of oider normal children would be the fastest, 
1 . 

the response times of the younger normal children would he the next 
• r 

fastest and t~e re,ponse times of the language-impaired children 

would he the slowest. 
~ 

ri 
'" 5. The response times to content words would be faster than the 

response times to furlctiàn words. 

6. Response times ta positive probes would be faster than response 

times to negative probes. 

7. A word category X'positi~e-neg~tive probe interaction would, he 

found as was found in the firat ,study. " 

, 
8. The reaponse times ta stressed probes would he faster than the 

9. 

o 

response t1mes to unstressed" neutral and random probes. 

A stress X ward category interaction would he found.' ~ress 

affec~ the response times to content and function words in a 

different manner. 

would 

10. There would be more errorsmade when responding ta function words 

i 
• than when responding to content words. 

Il. There would be more érrors made in responding ta unstressed, neutral 

or-random probes than when responding to stressed probes. 

\ 
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Metllod 

Three'groups of children par~iciPate in this study. AlI were 

Subjects i. 
learning Engli.sh as a !irat language an came from middÎe class homes. 

The, first group eon~:l8ted of 18 language-impaired children (Table 

, 5) • ~~d in thi. group had bean diagnosed as being -" Longuage-

, impaired' J" or "aphasie" by a speech pathologist and "a11 were attend1ng 

J ;. 

svecial schools or'caasaes. for the l~nguage-impair~d. None bad Any 

gross neurologieal, physical. psychiatrie or hearing abnormalities. . ~.' 

}
O~Ule out mental retardation as the causal factor of the language 

roblem, it was neeessary tbat each child score within the normal range 
o 

(80 or above) on at lesst the performance eortion of an acèeptable 

intelligence test. Intelligence QuotieQts for the groùp·ranged fram 

83 to 106 vith a mean !.Q. of 89.33. 
.' 

Only children between the ages of 6 years,6 mont he and 10 years 

o menths ~ere selected for the firat group •. Younger children were not 

inc1uded because of the need to mateh the language abilities of the 

l~guage-impaired children to the abilities of ehildren de~~loping 

-language normally. The inclusion of younger language-impaired children 

would have necessitated the selection of very young normal children, 

who may not bave been able to perform the experimental task. The mean 

age~ of the group was 8 years 5, months. There were 12 males and 6 femaies. 

Each child vas iudividually administered the receptive and express-

ive portions of·the Northwestern Syntax Screening Test (NSST) (Lee, 1969). 
< 

This test vas administered with a dus,.l purpose: to make certain that 

each child vas indeed severely ~anguage-impaired and to obtain a language 

score which could be used, to match subjects on language ahility. In 

( 
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j TABLE 5 

Language-Impaired Group \J 

,\ - Age 1.0. !:S. NSST 
-"--

FS F.:x;r;5sive Sub f1ect Sex Years/Months V P Test 

'1 ~ 
J . \. 

.. " 
1 F 9 3 

" 
83 Stanford 27 

Q Binet 
, 2 M 8 9 99 Stanford 20 

91i 
Binet 

3 F 
""" 

9 6 75 81 Inse 28 \ 

4 F 7 3 90 Stanford 22 
Binet _ 

5 F' ·7 4 87 Stanford 21 '\: 
'-, Binet 

6 11 _ 7 4 106 ,Stanford • 16 

'. , Binet 
7 j • ~ 9 3 89 94 91 11ISè 19 

8 ~ 8' 2 1> 93 Stanford 14 
Binet 

9 'M 8 7 90 90 \VIse 23 

10 M' 9 10 90 Stanford 28 
Binet <\ 

11 F 8 3 86 Stanford 
\ . 25 

Binet 
12 M 8 5 84 Slosson 28 

13, M 7 10 106 Stanford ~ 17 
Binet 

14 M 9 11 91 87 88 WIse 26 

15 M 8 4 69 97 81 ~"Ise , 19 

16' F Q 9 7 \ 85 Stanford 2-5 , 
Binet 

17 ~ 7 8 83 Stanford 22 
Binet 

18 M 6 9. 85, Stanford 21 
Binet 

" .. 
22.28 Mean 8 5 89.33 

J • 0 
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the .receptive por.tion the examiner describes a group of pictures and the 
\ 

.\ 1 

chil~ is asked"to point to the picture which correspond:9 to the examiner'g 

"description. In the expressive portion the 'exam~ner describes sev~ral. 
lIv 

The child is required to provide the appropriate 

• 
description fOt; each picture when ft is requE,!sted bY" the examiner. Each 

of the 40 receptive and 40' expressive respon8es i8 scored as correct or 

incorrect alld the child}"'~ raw score on the test 'is the number of correct 

responses he attain~. Inclusion in the study nece~sitated that the 

chiÎd' s raw score on dîe expressive lan!;uage section be at the 2nd or· 

3rd percentile level, Le., two standard deviations below the Mean for 

his age group. The scores on the NSST expressive portion ranged from 

14 t'b 28 w!th a Mean of 22.28. 

Thè· experimental task in this research was a probe task in which 

a '''same-different'' response i8 required. In order to ensure that each . \ . ' 

ch~ld ,COU~d use\ t:le ~muts "same" atfd '~dif f erent" in a meaningful ~ay; a 

same-different task. (Appendix B) w~s administered to each chil'd. individual!.. 
~ ( , 

ly. Six pairs of cards ,vere presented. The ca~~s pictured common 
, 

geometrical shapes varying in shape and co10r.· The child was told to-

respond "same" if ~he images on the cards were the same and "not the 

~ same" if the images on the card~ differed. It was required that the ... 

.g " , 
child respon4 correctly to four of t~~ fivê pairs of cards • 

ehildren had any difficulty identifying objects as being the 

dffferent. 

None of the 
,1l~ 
'i'~ 

same.tifr 

In surnary, the 1anguage-impaired group, consisted of 18 children 

from Middle class' homes, who" had sevère l.a.nguage problems, were of , , , 

approximateLy normal inte11igence, had no gros's neurolbgical, phys.fcal, 
. .....& (p , 

psych:l,airic .or hearing abnormalities. were betw.een six and ten years -
" , 
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of age, and c~uld vetbally-classify objects as beillg the same or differ-

ent. 

A second group of su~jects inc1uded t8 children who seemed to be 

developing lang~ge, n~rmallY (T.ab7e 6). l These children at\ended a 
. , 

nursery' school l~c~teJ\ in a Middle cIass cOImnunity. Intelli~~ence test 

results were not ~vaibble. Teachers were asked to select dl ldren who 

they felt w~re of "aver,agelt intelVgence. It was explain~d t ,at l was' '., 

~ Q ... 

not ,looHng foi: t~hildren who were extreme.ly bright ~or for ch11dren who 

were having difficulties in school.. None had Any known hearing al' 

. .. 
spe~ch difficulties. ;z.' h /no~l chi1~ren were selec~ed to maFch the 

language-impaired child en in language ability. 'Langua~e ability was 
, 0 -

, 
asses8ed by the NSST expressbre portion. The raw NSST scores of the 

matched languag~ group rangen., from 17 ~o 29 with a mean of 23.05. The 

ages of the children in' this group ranged from 3 years ~ months ta 4 

years 11 months"with a mean ~f 4 years 3 'months. ,Ten of the subiects were 

male and eight were female. Successful compte tion of the same-different 

task was also re-quir~4 by the children in this group. , ~ 

A third group of 18 subjects (Table 7) was chosen to match the 
(' 

language-impaired" children in chronologi~a1 age. They too. had no known 

huring or speech difficulties and were. according to their teachers. 

of average intellig~nce. The me an age of the group 'Mas 8 years 4 months" 

vith ages ranging from 6 years 9 months to 9 years Il; 11 subj ects were male 
n ' 

and seven were fernale. The, NSST was not given to these children because the 

age norms were not approptiate f 011. most of the chi1çlren in this gro~p. 

Stimuli 

" A set of 20 simple active declarative sentences was constl;ucted , 
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(TapIe 8). Sentence length vas shortened to six Yards in this study. 

Each sentence contained a function and a content word adjacent ta one 
, 

f
ther iU_ either the,3rd or 4th vord pogitions of the sentenèes; these 

re designated as the lst and 2nd probe positions. The majority of 

de were one syllable in length;J where, a two-syll1lble vard vas used, 

it replaced two one-syllable Yards. AlI the words vere controlled once 
~ 

again for frequency of usage, being among the first 1,000 vords most 

frequently used (Thorndike and Lorge, 1944; Ling and Ling, 1978). The 

first four s~ntences vere practice stimUli, and the remaining 16 

sentences comprised the test stimuli. 
'" 

0 From the 2e sentences, 20 vord strings were formed (Table 9) • The 

word strings vere like the meaningful stImuli in length,\ and contained 

the same words as those us~d in, thé meaningful sentences. However, 

each vard string vas both syntactically and semantically anomalous. 

Like the'meaningful sentences, each word string contained a function and 

a CQUtent word adjacent to one ano~her in either the 3rd or 4th position. 
o ) 

Th~ first foùr vord strings served as practice material and the remain-

lag 16 served as the test stimuli. 

Each sentence and vo~ string had associated with lt tvo positive 

or two negative probes, which vere content and function Yards. Nouns 

and verbs were chosen to represent the c~ntent cat~gory and prepositions / 

and auxiliaries • chosen 'to repr~sent the ,function cal:egory. . Figure 

Il showa the number and type of stimuli probed. For the following , 

sentence "The cat ran up the tree" the lst and 2nd probes are positive 

and are "ran" and "up" respectively. For .noth~t\ sentence "He cried 
, 

in school today", the Ir and 2nd probes are nega,tive and are "from" 

and "pot" respectively. 
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TABLE 8 

20 Simple Active Declarative Sentences Used as Test Stimuli 
. in Experiment 2 

The baIl is on the floor. 

The bird could fly awayo. 

The big boy has lost it. 

She played with toys upstairs. ... 
The smaH dish can faU down. 

The bLack dog will run fast. 

He talked with boys outside. 

The f,rog j umped on the boat. 

The big bears could eat meat. 

~ 

She played at l{ome a11 day. 

The oid man can sit clown. 

/ 
Fish swim to food quickly. 

The girl' stopped near the park. 

'J'he man climbed off the bed. 

The girl would like the doU. 

The ptan must wash theocup. 
"'1 

Q~e cried in school today. 

The boy s):lould hold th,e ,cat. 

The cat ran up the tree. 

The girl did bake the cake.' 

'96 

is 

does 

were 

toys 

dish, can 

am, truck 

with, boys 

used ~ near 

bears, could 

at, homè 

pen, was 

. of, baV 

, rubbed,in 
'Q 

climbed,off 

would,like 

must, ~ash 

from, pat 
\ 

does, ask 

ran, up 

are, push 

• 
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TABLE 9 
o 

20 Word S trf'rlgs Used as Test Stimuli in Expe;riment 2 

. The bed with 'is baIl the. . 
lt big must bird the bake. 

Upstairs boy does fly the. 

Jumped she floor with away. 
o ' 

-

1 

Sehool the sit eould the boy. 

Man a, near bake frog the. 

Bed the eat should the park. 

Today man on s topp ed he. 

Cat the fall must boy the. 

Doii a swim did the home. 

, < 

Fish the with cried sehool the. ' 

Bears the off played the boat.' ~ 

Quickly food in ran he. 

lt fast' ean dish hold big. 

v 

Ou ts ide mea t a tal ked she. 

Bed smaU would tree the like . 

Rold the will cup bl~k down: 

AH day girl with home jumped. 
a 

Gld the should cake fast wash. 

Park the up climbed doU the. 

• 
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1s 

must 

1 

°floor 

sit, could 

in, eut 

make, was 

man~ on 

fall, must 

bake, will 

to', snowed 

off, played 

cl~ck, off 

can, dish 

rôal, near 
1 

does, door 

must~ pen 

girl,ç with 

should, cake 

o up, climbed 

\ 
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stressed-pos 1 (2) , pas 2 (2) 

Yes ~ unstréssed-po.; 1 (2-), pas :2 (2) 
1 (16) neutral-pos 1 ,(2), pas 2 (2 ) 

~ ra~dom-pos 1 (2), pas 2 (2) 
6} 

Noun 

_, (32) ~ 
~stresSed----POS 1 (2) , pas 2 (2) 

;/ No uns tressed-pos 1 (2), pas 2 (2) 
_ ' ' (16) neutral pos 1 (2)" .,,~s 2 (2) 

random pos 1 ;(2-7, pas 2 (2) 
Content 

(64) 

~ 
. 

(2) , 2 (2) stressed_pos 1 pas 
Yes ~ unstressed-pos 1 (2) , pas 2 (2) 

/(16) neutral-pos 1 (2) , pas 2:' (2) 
" random-pos 1 (2) , pas 2 (2,,) 

Verb 

'" 
(32) 

" stressed-pos 1 (2) , pas 2 (2) 
No ~unstressed_pos 1 (2) , pas 2 (n 
(16) neutral-pos 1 (2') ; pas 2 (2) 

rand am pos 1 (2) , pas 2 (2) 
128 
Probes 

stressed-pos 1 (2), l)os 2 (2) 
Yes ~ ~ns tress ed-pôs 1 (2). ~os 2 (2) 

~ 
(16) neutra1-pos J. (2), pas 2 (2) 

random pas 1 (2). pas 2 (2) 
Preposition 

(32) '" 
~ 

. stressed ____ pos 1 (2) , pas 2 (2) 
'" 

/ No ~unstressed_pos 1 (2) • pas 2 (2) 
(16) neutral-pos 1 (2) , pos 2 (2) 

. random -pos 1 (2) • pos 2 (2) 
-, Function 

"- (64) 

"\ stressed~ pos 1 (2), pas 2 (2) 
Yes ~ unstre~sed"':pos -1 (2), pas 2 (2) 

/(16) neutral-----pos 1 (2), pas 2 (2) 
1 

random pos 1,~(2), pos 2 (2) 
Auxiliaries 

" 
. (32) '" stressed-pos 1 (2) , pas 2 (2) 

'i "'" ' No ~ unstressed-'pos 1 (2) , pas 2 (2) 
(16) neûtra1-pos 1 (2) , pas 2 (2) 

randam pas 1 (2) , pas Z (2) 

r, , 
Figure l1. Number and Type af·Stimu11 Probed 

-,.:-
l'~ , ," 
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6Materials .'" 

Th~ sentences and word strings ~ere recorded ~n a Uher Roya Deluxe 

tape recorder by a fe~le speaker at a rate slighüy slower than normal 

speech. Each of the meaningful sentences was recorded in three ys: 

1. The 8~aker used a normal falling (neutral) intonation 
\ ., 

such a vay that ali words in the sentence rec.eived 

imately equal stress. 

2. The speaker placed marked ~tress on the ward in the lst 

probe position. 

3. The speaker placed marked stress on the word in the 2nd 

probe po~ition. 

In order ta attatn levels of marked stress that approximated those used 

. in everyday speech, the speaker recorded each sentence in response 

question. For ·~a.mPle the speaker would be asked "When will the 

balte the cake" to whlch the speaker would response, "The girl did 

the cake" ~ placing marked stress on "did". \ 

The three recordings of each sentence were then placed in a<' randot'll\ 

order and 1~stene4 to by a !panel of three judges. The purpose of this 

vas ta ensu~e that sentence stress had been placed on the desired words 

and that these ~ords vere perceived as being ~ore accented than the . 

other words in the sentence. The judges were sophisticated listeners 

. and had either Sr,tDl8.ster's or doctorate deg.ree .in speech patholog,y. J'hey! 
vere told that in some !lentences aIl the words had rece1ved ,appro,d~~è;l ,;. 

equal stress and that< in other sentences SOlDe of the vords had received 
( 

more stress than other words. They were asked to indicate vhen all the 

words receive~ equal stress &y writing a -- and to indicate ~rked 

s.rèss by wri.ing .he wor0rds they .tlurugM ~d reoeived the ·greate~ 
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stress. lt had been decided ~ priori that 100% judge agreement was 

necessary. Four sentence recordings did not at first achieve the 

required agreement and were rerecorded untfl the judges could concur. 

The random word strings were recorded in only the normal falling 

intonation. 

, ~ll the sentence and word string recordings were matched as closely 
;.t:~ -

"-, 
as possible for intensity. VU meter readings on peak and average 

intensity for each stimulus were taken and a computer program allowed 
't 

the experimenter to amplify or attenuate the stimuli in small increments 

as requirëd. The experimenter then listened to each pair of·matched 

stimuli:, to see that t~ey seemed matched percep/uallY as weIl and that 

no discernible auditory distortion had been introduced • 
• , 

The probe words, recorded on a Uher Royal Deluxe tape recorder 

by a male speaker, were similarly matched as closely as possible with 

their respective sentences or word strings. The intensi~ of the probe 

words wss matched to the average intensity o~ the sentence or word 

string. 

A computer program was then used to generate the final test tapes. 

The sente~ces followed by a 50 millisecond to~e were placed on the 
"-

firat tape channel. Probe words were placed 150 milliseconds after 
• 

the sentence and a pulse was placed on the second tape channel at the 

ons,et of the probe. The 20 sentences recorded in a falling neutral.-__ -

intonation were placed on two tapes, the first of whièh had the sentences 

in the original arder and the.... second of which had the sentences in reverse 

order. Different probe positions were probed on the,tvo tapes. For 

t example, on Tape 1 "The man must wasn' the cup" was followed by the probe 
'f{ 

wrd "must" while on the second tape "The man must wash the cup" was 

100 
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followed by the probe word "wash" • (80th tapes had equal numbers of~ l~t 
and 2nd probes, content and function probes, and positive and negative 

probes. The or~r of the sentences was sucp that' these probe character~ 

isties were' randollly sequenced. 
"'~ if"'" 

The 'probes following thè neutral ~ 
-:~ 

sentences will be referred to as ne~tral probes. 

, "P a. 

- The 20 s'entences recorded vith marked .tress in two pOSitio;,s vere 

arranged in two random sequences •. , These two sequenèes an"d those in 

reversed order comprised four tapes sueh that both content and function 

probe vords are probed in both the ~tressed and unstressed conditions • 

. "Thecman must wash the cup" appears on aIL four tapes. On the first 

of them marked stress vas placed on the vord "mu~t" and the probe ward 

vas the uns tressed "w8sh". On the seeon~ tape "wash" recei ved the 

marked stress and "wash" was also the word probed. On the third tape , 

"must" was. the word stressed and it vas aiso the word probed". Lastly, on 

the fourth of the tapes "wash" was the word stressed but "must" vas the 

ward probed'. AlI four tapes, had equa! 'numbers of lst and 2nd position 

probes, cQ~tent and function probes, positive and negative probes, and 
~: -l ~ 

stressed antr'unstressed probes. The orders of t~e sentences provided 

that the probe characteristics were equally distributed and randomly 

sequenced. 

The last two tapes consisted of the 20 ward strings arranged in 

normal and reverse arder. Different probe positions ,vere probed on the 

two tapes. The word string "Bears the off played the boat" was probed 

for "played" on the first tape and "off" on the second tape. The probe 

characteristics of position, positive/negative and content/function were 

equa~ly represented in a random sequence on both tapes. The probes for 

the word strings are referred to as random probes. 
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~materials, therefore, consisted f eight, tapes: two containing 

the mean!ngful neutral stimuli, four c ntaining meaningful stimuli in 

which one word received marked stress two containing uonmeaningful 

random stimuli. Each sentence was probed,for positive or 

negaUve content and function ords which were either ,neutral, stressed, 

unstressed or random. Although stressed, wnstressed, neutral and random 

~ere grouped togethe~ as a single factor, two factors--~tress and 
. , 

semantic-sYntactic structure vere actually being assessed. The full set 

of materials ls tabled in Appendix C. 

Apparatus 

the equipment used in this study included a aewlett Packard milll-

secon~ t\mer, a Uher Royal Del~e reel-to-reel tape recorder, a tape 

recorder control box, a Uher Diapilot and a response but ton. The 

experimenter pressed a but ton on the recorder control box ta start the 

tape recorder and sound was again transmitted over two sets of headphones 

to both the subject and experimenter. The Uher Royal Deluxe tape record-

er has a built-in diapilot which records and reads mechanieal pulses 

plaeed on the tape. !- mechanieal pulse placed on the 2nd tape channel 

at the beginning of ~he probe ward activated the millisecond timer. A 

voiee operated relay was, not used in this study beeause' of the young 

ages of some of the children and the possibility of getting false starts. 

Instead, the experimenter, upon hearing the subject's verbal respons~, 
c 

pressed a but ton which stopped the timer. A tone on the 2nd tape channel 

aetivated a relay which stopped the tape recorder after eacb probe ward. 

Figure 12 shows how the equipment was conneeted for this study. 
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Procedure 

-" . 1 The 'eight stimulus tapes were arranged in six different random 

orders (Appendix D) of stimulus presentation. The only re'striction 1n'" 

these orders was that the first tape of each arder had to contain 
b ) 

meaningful material. Three subjects frmn each group of 18 subjects . , 
were randomly assigned ta each of the six presentation orders. 

Each chi Id was escorted to the testing room, seated at a ta~le and 
. ' 

given the same instructions as those given to subjects in the1first 
, .. 

'Btudy, with the exception that the ch~ld was not tao say ,the answer into 

à microphone. The EXperimenter, then presented a~~ew very simple oral 

sentences at a very slow pac,. The experimenter would say "Le 's say 

the lady 8ays '1 see a red car' and, the man, says Id say?", 
, \ 

with the hope that the child would say "same" or "not the same ~, Three 

or four oral ex_los wero <omp1e.ed in thi, vay un.;l .he exp.r~enter i 
'felt that the child understood the task. The earphones were th~n placed 

-on the child's head and the child was given the four taped pract1ce 

sentences. It was r~quired that he respond correctly to the last three 

practice sentences in order to be inc!uded in the study., Six children 

in the language matched group were unwi111ng to partic1pate as subjects; 

two language-impafred children became i11 and one other language-impa1red 
tl ~ #-

1" • 

Oeher cH~dren ~ere selected to 
. 
child was unable to perform the task. 

fill their places. 

Each child attended six experimental sessions and l1stened to one 

mea?1ngful tape at each session. At two of the sessions the child· 
o 

listened to one of the random tapes as weIl. ~he test ~t~muI1 were 

again presented at a comfortable hearing level of 70-75 dB SPL. The 

tape recorder vas stopped automatically after eaeh sentence and probe 

~ 
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: 

• word presentation, and the subjeet's -response aqd respon~e ~atency were 

recorded. Aga1n; the subject vas alerted before hearing 'each stim~lus 
, ' 

sentence and was socially rewarded by-the experimenter after respondlng. 

,\ 

, " 
Results 

~ One hundred and twenty-elght latency responses were recorded for 

each subjeet. The 128 probes ta which these responses were made va~ied 

in four respects: ward class (nouo, verb, preposition, auxiliary), 

presence in the stimulus sentence (yes; no), stress value (stresset, 

unstressed, neutral, random) and positiôn in the stimulus sentence 

(lst, 2nd). These fOur factors and their respective levels form a 

design which has 64 cells vith one respon;e p~r cell per subjeet. Since 

one replication per eel1 was àdded, there were two respdnses per cell 

per subject for a total of 128 responses. Since many subjects made a 
,ç 

smali number of error responses, aopoTtion of the 64 cel1s had miss1pg 
(: 

data. Three diff~rent procedure~ were used to détermine the best 
"-" 

method for dealing with the missing data. 

1. Full Data Sets . , 
"', r , " 

The'analysis of full sets of data required two latency scqres for 

each of the 64 ce1ls. Ta accomplish this, errora vere clas~1fied as 
1 

long latencies whenever they occurred. The lengt;h of the, ·1ateney vas . . . 
determined separately for eachOsubject in three'differ.nt ways. Eaeh 

error was replaced by: \: 
, 
" 

! 

1. The longest correat latency per word ClaS8 + 100 milliseconds. 
1 

~( 

r 
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, 
2. The longest correct latency per content (noun and verb) and 

function (preposition and auxi1iary) + 100 mi11i~econds. 
• 0 

3~ The longest correct 1atency + 100 milliseconds. ' ' 
, 

Suppose~' fo~xamp1e, that Subject 1 erred in respon~ing to a ve.rb. 

First, the l~~~~~t co~rec~ response to 'a v~;b for Subject 1 plus 100 

~illisecond8 i~~'8Ub8tituted for the error. Subjeet l's error on the 

same verb wou Id nex~' be replaced with his longi~,;"correct, ~aten'ty':to_~ 
eont~t ward (n un or verb) plus 100 milliseeonds. Lastly, Sùbject l's 0 

error on the verb would be replaced by his Iongest correct latency 
1 

i 
response to any fontent or f~ction word plus 100 mil11secànds. In 

" this way three full sets of data were formed, each different in that 

the errors were !estima~ed in d1~ferent ways. ~ 
1 

2. Median Latettey Sets 
, 

To obtain ~ed1an lateney sets, ea~h of the three full data sets w~s 

eollapsed acro~s the position and r~plication factors. This resulted in ~ 

!~ four response latencies per eell in each seÇ,. The median of these four 

responses was then calculated, resulting in three sets of, Median data, 

each having 32 cells vith one response, a Median response per celi. 

3. Shortest Latency Set 

To obtain a shortest latency set, the data set was.again collapsed 

,acrOHS the position and replication factors resu1ting in four respon~e 

Iatencies per celle In this set, however, the shortest of these four, 
1 

,; i 

response!s waa selected to fill the celle If all four. of the p~8sible 
1 

r~spon8ejs vere errors, the longest correct latency for that subject plus 

100 mil liseeonds vas substttuted. This yieided one set of shoI'test 
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lateney data having 32 cells with one response, the shortest, response 

per cell. 

The F Max statistic was used to'test the shortest and median latency 

sets for homogeneity of variance. In almast aIl cases, when the reciprocal 
( 

transformation (l/latency) was applied, F Max ratios we~e not significant, 
~ , 

indlcating that homogeneity of variance had been achieved. The reciprocal 
" -

transformation was chen applied ta the three full data sets, ,the three 

median data sets and ta the short~st latency set ta decrease the variance 

in latency"'scores due ta negative skewness of reaction time measures; 
! ". 

Analyses of variance vere performed on aIl. the data sets. The 
1 

1 
, 'J 

statlstical design in aIl these analyses vas a completely crossed design 

with, subjects nested'in groups. The significance level~ of aIl F values 

vere again determined vith consenative estiuétes of degrees o'f fréedom 
'l' 

, . (Winer. 1971). The significa~t main effects and interactions found in 

the seven analyses vere virtua11y identical, indicating that the data 

were no~ sensitive to the exact method used for dea1ing with errors. The 

analysis of the Median data in which error equall~d the longest correct 

la~e~cy peI' content/function plus 109 mil1iseconds was selected as the 

mast representative analysts. and complete detail,s of the post hoc 

Analyses will be given for that analysis only, but essential1y the same 

re,sults wou1d have been found with any of the analyses. AIl post hoc 

ana1ysis results are from the Tukey test of honestly significant differ-

ences. 

Table 10 shows the summary of the content/function median analysis. 

The summariesoof the other six analyses are given in Appendix E. A 

significant main effect (f = 12.14, df = 2, p < .01) for language group 

was found. Post hoc analysis (Appendix F-1) revealed no significant 
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TABLE 10 

Summary of Anàlysis of var:Ümc:e> 
Median Data, Errors = Longest ~orrect~Latency 

1 per·Content/Funetion + 100 mi111seconds~~ 

SOURCE Dr MS 

Language,Group CG) 2 4.53 
Error, 51 • 37 

Word Cate.gory (W) 3 • 35 
WXG 6 .06 
Ex:ror 153 .01 

Yes/No (Y) 1 .,03 
Y X G 2 .1'2 
Errol' SI- .03 

r 

WXY 3 '.32 
WXYXG 6' .02 
Er.ror 153 .01 

Stress (S) 3 .11 
S X G 6 .01 
Error 153 .01 

W X S "' 9 .03 
W X S X G 18 .01 
Error 459 .01 -/ 

F 

12.14** 

51.85** 
9.45**. 

' .87 
4.17* 

36.48** 
2

0

.41 

8.40** 
.75 

5.27* 
1.38 

----- -
y X S 
Y X S X G 
Error 

WXYXS 
W X y X S 
Errol' 

** p c .01 
* p c .05 

.. 

3 
6 

153 

9 
X G 18 

459 

.06 7.67** 

.01 .98 

.01 

.01 1.80 

.00 .75 

.01 
.r' 

'" 
, 
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differences in the resl'onse times of the 1anguage-de1ayed (x speed = 
D 

.41918) and 1anguage-matched-subjects (i speed = .41648). The age- : 

matched subjects (i speed = .57145) however, respond~d signifieant1y 

faster (1' < .01) than ~ubjects in the other two groups (F~gure,13). 
o , 

Word category was a1so found to be a signific~t main effect (F = 
51.85, df,= 1, 1''' .01). Post hoc c~parison (Appendix F-2) showed 

tnat response times ta nouns (i s~eed = .49455) and verbs (i spaed = 
... "" .48730) were aignificantly faster (p~ .01) tMn respons~ Umes to 

l'repos'! tions (i sl'eed = .431403) and auxiliaries (i speed = .46290), 

indicating that the time required to resl'ond to a content probe 18 

significantly shorter than the time required to respond' to a function 

probe'. Within -the content éategory. resl'onse times to nouns and verbs 

did not differ significant1y; within the function category,response 

times to auxiliaries were significantly faster (p oC .01) than response 

times to prepositions (Figure,14). 

A significant inter<ic;ion (F = 9.45', df = 2~ p ... 01) was found 

between ward category and group. P9st hoc tests (Appendix F-3, F-4) 
" 

revealed that the response time patter~s to the word cat~gories differed 
" 
,~ 

for the three language groups (Figure ,US). The response pattern of the , 

fanguage-delayed group was as described ~! the ward category main effect; 

response ttmes were significant1y faster (1''' • 01) ta content words 

'. (i speed nouns = .45210, i,speed verbs = .44936) t~an to funetion words 

(i speed aux~lia~ies = .41104, i speed prepositions =0.36426) and within 

the function category, response times to auxi1iaries were faster (1''' • 01) 

than responses, to pre~ositions. The language-matched group fo11owed a 
, 

simi1ar pattern with responses to content words (i speed nouns z .45466, 

i speed verbs = .44332) being faster (p < .01) than ,responses to' function 
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words (i speed auxiliaries : .39631, i speed preposit1ous = .37166). 

The age-matched group,' hawever, had no significant di~ferences in response , 

times ~o any of the four word ca~egories. 

The main effect for Yes-No was not significant, indicating no differ-

ence in response times to posit1ve and negat~ve' probes. Although the' 
ri 

J 

interaction between groups and Yes/No (Figure 16) wàs ,found to be signi-

ficant (F = 4.17, df = 2, p < .05) a simple'èffects test did nôt indicate 

the site of interaction. lt was, therefore, concluded that this inter-

action was not a ~eaningfu1 one and that the patterns of response ta 
1 

positive and negative probes did not vary amongst the three language 

grouJls .• 

A significant interaction (F = 36.48, df = l, p < .01) vas found 
, . 

between word category and probe. Post hoc tests (Appendix F':"5) revealed 

that re~ponse times awongst positive probes differed as a function of 
'J 

. word category whi1e response times amongst negative probes did not diffèr 

(Figure 17). Within positive probes, response' times to nouns (i speed 

= .53055) were significantly faster (p < .05) than responses to verbs 

(i speed = .50195), which'were significantly faster (p < .01) than 

responses to a~11iaries (x speed = .45461) which in turn were signifi-

~nHy faster (p < • 01) th~n responses· to prepositions (i speed = .404.39). 

The lack of s1gnificance for the word category'- Yes/No - group 1nteractioa 

1ndicates that the differing response times among positive but not 

negative probes was characteristic of aIl the language groups. 

AlI groups responded sign1ficantly faster (p < .01) (Append1x F-6) 

to stressed items (i speed = .49232) than to unstressed (i speed = .46692), 

neutral (i speed = .46209) and random (i speed = .45486) items. This 1s 

shawn by the significant main effect for stress (F = 8.40, df = l, p < .01) 
( 
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(Figure 18) and the absence of a significant interaction between stress ahd 

groups (Figure 19). The 1ack of a significant difference between the response 

times to neutral and random probes showed that syntactic-semantic 

-

:::::::o:i:e:::?~:::::a::~~~::e::t::::n;; :P:~;. ::e = .::n:f<iC~::) 
(Figure 20) revealed that variations in stress condition affect the' 

~ speed of response to funct~on probes but have little or no effect on the 

response speeds to content probes. Simple effects indicated tnat response 

times to QOuns (i stressed = .49840, i unstressed = .48874, x neutral = 

.49417, x random = .49691) did not ditfer under varying stress ~onditions, 

" and a T~key test subsequent to a significant simple effects test, 

(Appendix F-7) revealed response times to verbs (i stressed = .50961, 

x unstressed = .4Q326, i raI = .48917, i randem = .45715) were 

significantly longer (p < .05) under the random condition only. On the 

other hand, response times to stressed prepositions (i speed = .46404) 

were significantly faster (p < .01) than response times to unstressed 

(x speed :::: .41719) and nelitral (i speed = .41073) preposi tions (Appendix 

~ 
F-8) and respons~ times to' stressed auxiliaries (i speed = .49722) were \ 

margina11y faster (p < .1) than respon~e times to unstressed auxiliaries 

(x speed = .4684) ,and signii:1.cantly faster (p < • 01) th~n response Umes 

to" neutral (i speed = .45427) and random auxiliaries (i speed = .43163) 

(Appendix F-9)., The significant interaction (F = 7.67, dI = 1, p < .01) 
-4 

r , 

between stress and yes/no (Figure 21) revealed that marked strèss increased 
> 

(p c .01) the speed of response to positive probes (i speed = ~ 51050) 

but had no effect on the speed of response to negative probes (i speed = 

.47414). The absence of group'comparisons in aIl the significant inter-

actions invo1ving the stress factor (Figures 19 and 22) indicates that aIl three 
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, 
language groups respond to variations' in stress and variations in 

syntactic and semantic structure in about the same way. 

Results of Other Analyses 

< 

The full data analysis (Appendix E-l) contained two lac'tors not 

present in the median"and shortest data sets, posi~ion and replications. 

The position factor was found to be significa~t (F = 14.03, df = 1, 

pc. 01), and indicated that probes in the seçond fosition (x speed = 

.47732) were.resp~nded to faster than probes in.the first position 

(i speed = .46732) (Figure 23 ) • The other factor invoJved was the 
) 

replication factor, which was found to be non signifi~ant, indicating 

that the resuats were not specifie to only one group of the stimuli. , 
~ Séveral interactions involving the position factor were found to 

be significant. However, as most of these inter~ctions did not inc1ude 

group comparisons they were no~ of primary interest in the interpretation 

of this study and Will not he considered further. One of the signifi-
o 

cant interactions (Figure 2~ (F = 4.92, df = 2, p < .05) did involve 

groups and word c~tegory. The large difference between content an~ 

functlon word responses of the language-impaired and language-matched 

groups occurred for words in Position 1 only. 

Interactions involving the replication factor are no~ of primary 

interest in the interpretation of this study and therefore will not 

receive any further consideration. 

Error Analysts 

An analysis of variance was performed on the errora made by the 

language-deiayed and language-matched groups. The age-matche~ group was 

" 1:22 
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not includëd ,in this analysis as subjects in this group did not make a 

signif icant number of errors. A full data set vas pardally collapsed 

across the word category factor and cOtllpletely callapsed aci"oss the yesl 

no and position factors, suçh that the number of errors were summed for 
, 

() , 
each of the four stress conditions separate.ly for content and funetion 

vords for each subject (Appendix G) • This forms a completely crossed 

design which has eight cells vith one score per ce11 per subject, that 

i8, an erraI' score, Table Il shows the results of the ana lys is • It 

" vas found that a sign1f1cantly greater number of errars (F = 60.-89, df = 

1, p < .01) were made when responding ta funetion words Ci number of 

errors = 3.47) than wh en responding to content worda (i number of. errars 

= 1.56) (Figure 25), A significant main factor was found for stress 

(F :: 7.88, df = 1, p c .01) and a $ubsequent Tu~ey test (Appendix F-10) 

revealed that significantly fewer errors (p ~ .03 - ,01) were made when 

responding ta stresaed probes (i number af errors = '1..97) then when 

respanding ta unstressed (i number of errors =: 2.54), neutral (i number 

of errors = 2.79) and random probes (x number of errara = 2,75) (Figure 

26). The error rate was not affec:ted by the semantic-syntactic structure 

of the sentence. Again, the interactions invo1ving graup comparisons 

vere not significant, indicating that the language-delayed and language-

matched' groups did not differ in the vay their errors were distributed 

a1llOngst content and f-unction words as a functian of stress, or as a 

o 
function of semantic and syntactic: structure. 
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TABLE \l~~ 
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Summar! of Anal!sis of Variance 
Errors 

~" 
, ' SOURCE Dr if F' 
~,~ • 

" ~, 

Language Group (G) 1 .89 .12 \ 
Error 34 7.32 

. 
Word Categery. (W) 1 260.68 60.89** 
W X G , 1 5.01 1.17 
Errer ~ 34 4.28 1 

< 
) , 

Stress (5) 3 10.25 7.88** . "-
, -

S X, G 
'-

3 0.25 .19 
Errer 102 1.30 

~, 

'fi W X S C< 3 5.97 4.00 
w X S X.G 3 .73 .50 
Error 102. 1.46 " , 

'0 

, 
' , 

** p c .01 
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CRAPTER SIX 

GENERAL DISCUSSION 

The results of both studies-'will be discussed together in this fi,pal 

section. However, it i5 first necessary to'review the background and 

rationale of the rése~rch. The research was aioed at a prelininary 

exploration of how stress is used by language-impaired children in the 

comprehension of spoken language. Studies on adult ~rocessing of sentences 

have shown that the expectation oF stress modifies how adu1ts disperse their 
, 

attention among the words of a sentence. In normal children, investigators 

have found that stress may be a determining factor in the differential 

saliency of sentence e1ements. Research on language-i~paired chi1dren 

provid~s evidence that these children have difficulty processing auditory 

stimuli of short duration and that an increase in exposure'improves 

perception. A1though' the grammatical forros which language-impaired chi1d-

ren acquire more easily are those that are stressed and 'of longer duration, 

.' while the forms yhich theyhave more difficulty acquiring are those that 

are not stressed and of shorter duration, there has been little systematic 

res'earch concerning the effects of stress variations on language proeessing 

of language-impaired children. 

In this first study of how langua,ge-impaired children ('respond to 

sentence stress, an attempt was made to devise a rigorous experi~ental 
, 

paradigm that would yield precise information about how responses ,to stress 
\ 

interact with other linguistic variables., In Experiment 1 it was ascertain-

ed that ~he probe latency technique was sensitive ta the effects of word 

category and.worrl position on the responses of children developing language 
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, 
normally. A second experiment was designed to studv the, effects of stress 

in relation to word cate~ory, word position and sentence meaningfulness 

\or language-impaired as compared to normal children. The res~lts o! 

Experiment 2 did provide interesting and interpretable new information 

abôut the effect of sentence stress on language PFo.cessing 'of language-

impaired children. Due to the exploratory n?ture of the research, it 

could not be predicted in advance which variables would be most salient 

to the. main interest ef studying stress effects, and how the experiment 

should be designed to best reveal the in~eracti0ns of these variables·with 

the effects of stress. Having now completed the experiment, it ls much 
, , ' 

More obvious how further research should be designed. The reader will have 

noted in proceeding through Experiment 1 and 2 that it is difficult to 
- 0 

bear in mind the i,plications of significant and nonsignificant main , 

effects and interactions regarding the main focus of stress effects on 

the language-impaired. The reader may also,have noted that the hypotheses 

are somewhat vague and tentatiye, and that the design of Experiment 2 did 

, ~ 
not permit a direct asse~~ment of a potentially important phenomenon--

. 
the interaction of stress ang sentence meaningfulness. As l review the 

results of the two e~eriments, l w~ll point out those places where the 

experimental paradigm and the experimental ~esign might be improved in 

future research. l shall try to discuss these preliminary findings in a 

svstematic enough manner such that d~rections for further research will 

be clearly indicated. 

A probe latency technique was used in Exneriment 1 to determine the 

effects of varying the. type of word. tts position in A sentence and the 

meaningfulness of· the sentences on the speed of a decision by~ormal 
, 

children in the kindergarten" first, third and sixth grades, as to whether 
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a probe word given immediately after a sentence had been present in the 

sentence. The usefulness of the paradigm for the subs~quent study of 

stress effects would be suggested by the finding of differential effec~s 

of experimental variables. If there were no effects other than imorove-

ment with age, the paradigm might n?t be appropriate, sinee response 

speed might simply be a function of shart-term memory for a random series' 

of auditory stimuli. 

Experiment 2 was designed with the knowledgè that the probe latency 

paradigm was sensiti~e to certain variables that might bé relevant to 
, 

stress effects in language-impaired children. A more elaborate experiment 

was designed in which the effects of stress 'and language impairment were 

studied in relation to the previously investigated effects of word 

category, ward position and sentence meaningfulness. l will now review 

the. results of Experiments land 2, taking each variable separately, and 
1 

as interacts with other vari~bles, leading up to a consideration of how 

the experimental variables interacted with the language-impaired child~en's 

responses to stressed wards. .', 

Probe Type 

'the probe latency technique necessitated the use of both positive 

and negative probes to evalUate the effects of the experimental variables 
, 

on decision times. 
. ~ 

In both experiments it was quite a consistent finding 

that the experimenta1 effects of interest only ~ccurred for positive 

probes. There were no differences in the response times for4negative probes , 

as a function of·word position, stress, or word category. The lack of 

difference with reqpect to position and stress is not surprising since the 

subject 'had no way of knowing which word position the negative probe was' 
~ 
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a control for; or any way of knowing whether the negative probe was a 

control f dr a"stre'ssed or unstressed e.Jement. The finding that word 
~ tt- ~ 

category per' se "t:>f negative Pirqb~s did not significantly effect responses 
} <. ' . 

to content and function words indicates that the different responses ta 

content and function words for positive probes was based on the word as 

it occurred in the actual sentence, and was not an effect based on the 

abstract or stored properties of the ward class. 

In the remaining parts of the discussion, aIl other effects will be 

-~ 
discussed with reference to positive probes, unless otherwise stated and 

1 

in future re~earch ft "TOuld be best ta analyze positive and negative e~ 

probe cffects,separately; 

Word.,Category , ' 

The probe 1atency technique was sensitive to word category with ~ 
or. 

faster responses ta ,.rords that provide information about the content of 

a sentence than words that provide more abstract syntactic information. 

The very consistent content-function difference in both experiments 

prov,ides a firm basis for studying the "possible differentia1 effects of 

ward ~tress on content and function words in the language-impaired. 

There~may be a linguistic purpose for the primary accessing of 
1 

content wards. The p'rimary access of content words may he necessary or 

helpful in accessing function words. Knowledge of the co~tent words of 

a sentence establishes to a large degree the meaning of the sentence 
1 

and si~ultaneous:7 limits the number of permissible function words, 

thereby determininb which function words are more likely to occur in 

specifie location~. An opposing view has been suggested by Petretic and 

Tweeney (1974). They propose that the presence of'function words may have 
, .. 
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a facilitative effect on the detection of content uords in that they act 

as markers ta help listeners focus on the content words. Under these 
o 

circumstances, however, one would expect that response times to function 

words would be faster than the response times to content words. 

Word Position 

The r~sults for wqrd position were also consistent in both experiments. \ 

Responses to words in the second probe word position were much faster than 

responses to words in the first probe word position. Since the occurrence 
dl, 

of the position effects were found for both meaningful and rneaningfulness 

sentences, they may provide sorne insight into the storage-retrieval pracess 

that was, used in leci~ing if a probe word was in a sentence. A recencv 

effect or perhaps backward uord-by-~ord cornparisons uithout regard to 

overall rneaning may account for the results. There is not enou~h inform­

ation for further interpretation at this point but the results strongly 

demonstrate the need to control for ward position in future studies. 

Sentence Meaning 

The effects of sentence structure were studied in d'ifferent ways in 

the two experiments. Experirnent 1 compared meaningful and meaningless 

but syntac,tically appropria te sent,ences. The lack of diffJrence in 

decision time between the meanipgful and meaningless sentences suggests 

that comprehension of overall sentence meaning did not.influence decision 

time. 
/ 

This may perhaps be due ta, the subjeçt scanning the words in a 

backwards fashion, as suggested above with r~ference to the ppsition ~fect. 

In experiment 2 meaningful ~entences were (ampared to rand~ ward strings 

devoid of bath semantlc and syntactic structure. Again, there uere no 
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differences in decision times to probes for meaningful sentences (neutral 

probes) and those for random word strings (random ~robes), suggesting , 
that subjects used neither semantic or syntactic structure in reaching 

.. '" decisions about probe words. The~e • results together with those for 

position sug~est that the probe latency task, even though sensitive ta 
o 

word category, may not be sufficiently similar to how words are processed 

in spoken discourse. 
.~, 

The subje~~s may have responded ta the task demands 

by scanning the sentence as a string of unrelated words. It would be 

better, in future research, to study stress with a paradigm that forced 

the subject to respond to sentence meaning, if such a task could be 

found that provided as precise an index of decision time as this task. 
\\ 

Interactions of ~T")rd Category, Hord Position, and Sentence Meaning 

The lack of consistent first order interactions among these variables 

indicates that wurd category effects do not depend on position or sentence 
'lII-

meaning. These results suggest that the subjects' decisions were based 

more-on the ward category itself and were less related to variations in 

the structure of the word string. The significant word catégory X 

meaningful interaction for positive probes provides only wea~~evidence 

that the meanlng of the sentence may affect word categary decisions. These 

.Qresults as a whole once more suggest that the probe latency method may 

be too artificial, although other studies (GamIin, 1971; Ke~nedy and 
.~ 

Wilkes, 1971) have shown the probe task ta be sensitive to rnèaningfulness , 

and semantic function. 

Stress 

T~e results of experiment 2 demonstrate that the probe latency technique 
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, 
was sensitive to the effects of stress. Subjects responded ta each probe 

, 
word in, the sarne sentence context on two occasions; in one instance the 

probe word was stressed, while in th~ other it vas,unstressed. The speed 

~ 
of response to positive function wofds was increased significantly by 

ward stress. Stress, therefore, increased the perceptua1 sa1iency of 

function w6rds and allowed the speaker ta direct the attention of the 

children to selective parts of the same sentence. This finding is in 

keeping with the Blas~e1l and Jensen (1970), Risley and Reynolds (1970) 

and Dupreez (1974) studies which also found positive effects for stress. 

The 1ack of a response time difference to stressed and unstressed cont~nt 

words indicated that the placement of stress on a function word in a 

sentence did nat affect the response time to the unstressed content %rd 
~ 

in the same sentence. That i5, although stress increased the perceptual , , 

saliency of the function words, it was not to the detrinent of the ~~~ 

subjects responded to content words. 

Researchers (Snaw, 1977; Garnica, 1977) have noted that the speech 

directed ta ciildren i5 structurally simple, consistent and marked for 

excessive intonation and stress. Children at a young age may learn that 

the content words of an utte~anc~ are carriers of important information 

and expect stress ta fa1l on the content words. Other stressed items 

would; therefore, be treated as patentia1 carriers of important inform-

ation and would get the attention genera11y accorded the content words 

of the sentence. In further research, another experimental paradigm 

might perhaps reveal the role af stress in emphasizing the uniqueness of 

content words. 

\ 

; 135 



, . 
Interaction of Stress with Position and Sentence Meaning 

There were no significant interactions of stress with position or 

sentence meaning, indicating that the effect of stress on positive 

function words was not influenced by the position of the probe word 'or 

the meâningfulness of the sentence. lt seems that stress effects in this 

paradigm were solely to enhance relatively slow, weak decisions regardi~g 

~ 
positive function words. However, the experimental design did not permit 

\ ~ 

direct i~f\rences regarding an int~raction with sentenc~ meaning, as there 

were no stressed prebe words in random word strings. Different stress 

effects might have been foung for random sentences and this would need to 

be investigated in future research by comparing responses to stres~ed and 

unstresSed words in ~oth.meaningful and meaningless sentences. 

Language Ability 

As expected from Experimsnt 1, the older (age matched) subjects 

responded faster than the younger (language m~tched) subjects with normal 

language. The finding that the language-delayed gr~up did not differ 

significantly from the language-matched group in overall response time, 
\ 

indicates that decision time is not just a function of chronological age, 

as would be expected in simple response time to a nonlinguistic stimulus, 

but reflects the time necessary ta make linguist1c decisions. The probe 

latency index of language development seems to correspond ta the indices 

used as selection criteria for the language-impaired and language-matched 

groups. 
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,f" Interaction of Lan~uage Ability wi th \~ord Cateeorv, Word Position 
and Sentence Mea~in~ 

\ 

No significant differences were found between groups for the effeets 

of word position. There was no direct test of the difference b'etween 
, 

grouns in response to meaningful and random stimuli because the meaning-

fuI versus random compa!ison was part of the stress factor; but one'would 

have expected a significant stress X groups interaction if t.here had 
, 

b~n a marked difference between groups. The ,stress X groups interaction 

did not at aIl approach significance CF 
"1 = .75) as illustrated in Figure 

19. 

There was a ward category by group interaction. The language-impaired 

children and the younger (language-matched) normals responded significantly 
\ 

faster to the content words of 8 sentence than to the function words. 

This nattern of response was also flisplayed by the normal older éhildren 

in Experirnent 1 but not by the normal older (age matched) children in 

ExperiMent 2, who responded with equal speed to'both content and function , 

words. The more rapid responses of the language-imuaired and young normal 

children ta content words provides evidence that for c~ildren, at their 

language lèvel, the meaning-bèaring content words of a sentence are more 

attended ta and more easily accessed than the function words. The 

simi1arities in response pattern and speed for language-irnpaired and 

young children suggest that theS~grOups of child~en are operating 

under sorne common constraint and that the ~tiate~~fO:f attending to content 

words is of advantage to these children in processing speech. The small 

short term memory spans of,normal young children and the possibly deficient 

short terro rnemory spans of language-irnpaired'children (Xenyuk and Looney, 

1972) may necess:f t:ate thi's differential attention fO content words. These 
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children may "know" tha t they can only retain a certain number of words, 

f~om which they must de termine the content o~ a sentence. By attending 

primarily to the content items of speech and only secondarily to the 

function words, these children are assu~ed that they will at lea'st èbtain 

the meaning of the speech presented ta them. The similarity be'tween the 

language-impaired and language matched subjects i5 also evident in the 

significant word category X position X group interaction which showed 

that the large dif-ference between content and function word responses 

occurred for words in the first word position. 

In processing the simple sentences of Experiment 2 the aIder (age-

matched) children no longer attended differentially ta content and function 

'. ?lords. Perhaps older children possess better" "chunking" abili ties which 

would consume 1ess of their available short term memory spans. The 

residual nart of the memory span may then allow them to more directly 

access the words, be they content or function, within a chunk. With the 

longer sentences in ~xperiment l, however, normal older children even at 
'\ ~ f ~ 

oider ages (sixth grade) p~rform as the younger children do,_~hat 1s, 

they revert ta the content-function dicho~omy. 

Interaction of Stress ànd Language Ability 

1 
\ 

Once again the design of Experiment 2 precluded a direct test of the 

differential stress effects on groups because the stress effects we~e 

assessed in the same factor as the meaningful and random effects. However, 

there was no hint of any interaction, as evidenced by the nonsignificant 

." 

stress X groups interaction (F = .75). From an examination of the means \ 
. \ ' 

in Figure 21, one can tentatively conclude that the language-impaired 

subjects respondeJ to the stress conditions in about the same way as the 

.. 
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language-matched s~b1ects. Furtber research with a more direct assessment 

of the ~tress X groups interaction is required. , 

Interaction of Stress, Language Ability and other Variables 

~n keeping with the main goal of the e~erimen~, it is of primary 

interest ta determine if the groups differed in sensitivity ta stress in 

relation ta the other experimental variables, i.e., ward category, word 

po~ition and sentence meaning. A ~"ord category effect would have been 
o 

revealed by a word category X stress X groups interaction, which was found 
, 

to be not significant (Figure 22), indicatin~ that the stress X word 

category interaction was ~he same for both the language-impaired and ," 

language matched children. The absence of a significant posi ti~n X s.tress 

, X groups effect indicated that there were no differences between groups in 

proces~ing position in 'relation to ~tress. There was no direct test of " 
." 

the difference between groups in the interaction of stress with sentence , 
ri, 

meaning because qf the design. Although there ls no reason to expect any 

difference in regards to meaningfulnesa, as meaningfulness has no other 

major effects, it is rtevertheles~ an important aspect to lnvestigate and 

o.t • 
one whicb shopld be more directly tested in future research. 

Response Errors 
1 

The results of the error analysis generally confirmed the trends 

found in thé latency data: lolord category and stress affected the accuracy l 
of response for the language-impaired and younger normal child~en in that 

more errors were made in responding to function words and fewer errors 
') 

1 ( , 

were made in responding to stressed words. ,There were no differences in 

error rate betwep~ oeutral and random probes indicating that semantic- \) 
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/ 

syntactic structure had no effect on error rate. W{th age there was a 

'decrease in r~ponse errors such that no errors were present in the 
~ 

responses of the age matched groJp. 

.. 
Research Implications 

The probe latency technique clearly revealed 'that the language-

impaired children sho~ed rêsponses to ward stress and word category in 
.' (, t~) J 

keeping with their other language skills. No differences were found in 

how their stress responses ~ere influenced by word category or ~ord 

position. Hmolever, the probe latency technique appears to provfde only . 
a limited ,indication of how stress affects the actual p'rocessing o~ 

spoken discourse as aIl subjects seemed to process the sentences in a 

~ord-by-~ord' fashion rather than as meaningful ~.,holes. Furthermore, there 

was no opportunity to test the hypothesis that the language-impaireaO

! 

i 
tended to make less use of sentence meaning.than the other groups in 

/ ' 

~esponding to stress. 
,( 

In future research, one might seek a paradigm 

which fo'rces the subject to comorehend meaningful sentences and compare 
( 

the interactions of stress, ward category and word position for bath . 
meaningful and meaningless sentences. 

Clin~cal Implicatio~s 

The 

response 

~milàritY of the normal and, language-impaired chil~en's 

patterns ta stress variations suggests that the strategies that 
, -

langu~ge-impaired children use for processing stress resemble those used 

by normal children. While the grammatical forms which language-impaired 

'children have difficulty acquiring are thosê that generally lack stress, 

it does not appear that the'lack of 'stress on function words accounts 
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for their delayèd acquisition as there wer~ no differences in the way 

that language-impaired and normal children rèsponaed to unstressed and 

neuFral probes, that is, lack of stress. It, therefore, does not appear 

that the absence of 'sensitivity to stress is a 'major causative factor 

of the imp~ired language of language-impatred children. Further research 

is needèd to investigate how best to incorporate stress into structured 

language therapy programs. 

Original Contribution to Knowledge 

,There have been no previous. systematic investigations of the percept-
\ 

ion of 5 tress by language-impaired children. The present results cr1early 

demons trated that language-impaired chlldren did Ilot dUfeT" in the~r 
perception of ~tress frClm normal children at approx-Lmately the samJ stage 

of l~nguage developm~nt. \ \ 

-'. 
1 
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APPENDIX A 

1., Grade - Response Times for Nursery, K, lst, 3rd and 6th 
Gradee. 

Grade K l ~ 3 6 • 

N 2.17 2.94 3.79 8.18* 

K. ".77 1.63 6.01* 

"1 .86 5.24* 

3 4.38* 
QI) 

.,;: 

*p < .01 k = 5, df = 150 

2. Word Category - Response Time~ to Nouns, Verbs, Adverbs, 
Prepositions, Pronouns, Auxi1iaries. 

Word Category Verbs Adverbs Prepositions Pronouns Auxiliaries 

./ 

Nouns 2.74 3.46 8.19** 8.69** 9.12** 

Verbs 0.72 5.45** 5.95** 6~ 38** 

Adverbs 4.73** 5.23** 5.-65** 

Preposition v 0.50 0.93 
"'-

Pronouns 0.42 

*P< .05 k= 6 df = 150 
**p < .01 
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3. Word Category - Positive .Prob~ - Res~onse Times to Positive 
Noun. Verb, Adverb, Preposition, Pronoun and Auxi1iary Probes. 

V 

4. 

Il 

Word Category Verb Adverb 

Noun 

Verb 

Adverb 

Preposition 

Pronoun 

*p c .05 
**p c .01 

/~\ 

2.71 3.84 

1.13 

k = 6 

Preposition Pronoun Auxiliar;y 

9.68~ 9.91** 8.0** 

6.86** 7.19** 5.77** 

5.83** 6.05** 4.64** 

0.22 8.18 

1.41 

, df = 150 

Meaningfuiness -' Probe Type - Word Category - Response 
Times to Positive and Negative Content and Function Words 
for Meaningfu1 Sentences. ' 

Word Category Content Fut}Ction Function 
X Probe Type Negative Positive Negative 

.. 
Content Poqitive 10.17** 9.70** 13.21** 

Content Negative .47 3.04 

Function Positive 3.52 

**p < .01 k = 4 df = 30 
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5. Meaningfulness Probe Type ~ Word Category - Response Times 
ta Positive and Negative Content and Function Words for 
Anomalous ·Senten~es. 

Ward Category Content Funct~on Function 
.. X Probe Type Nega'tive Positive Negative 

Content Positive 12.76** 13.82** 13.18** 

Content Ne~ative 1.06 .42 

Function Positive ~'" .64 

** p < .01 k=4 df = 30 

.. 

'" 

"" 
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APPENDIX B 

Same-Different Task 



/ 

Same 

Same 

Different 

Different 

Saille 

l ' 
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NEUTRAL SET l 

, 
The baIl i8 on the floor. is 

The bird could f1y away. does 

The big boy has lost it. were 

She played with toys upstairs. toys 

The small dish can fall down. dish 

The black dog will run fas~. am 

He talked with boys outside. boys, 

The frog jumped on the boat. used 

The big bears could eat mea~. eould 

She played at home aIl day. at 

The' old' man can sit down. pen-

Fish swim to food quick1y. baIl 

The girl stopped near the park. in 

The man climberl off thè bed. climbed 

The girl wou1d llke the doll. like 

The man must wash the cup. must 

He cried in school today. from 

The boy should ho Id the eat. ask' 

The eat ran up the tree. up 

The girl did bake the ~ake. are 
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NEUTRAL S ET II 

The ~all is on the floor. 

The bird could fly away. 

The big boy'has lost it. 
"-

She played with toys ups~a~s. 

The girl did bake the cake. \ 

The cat ran up the t1ee. 

The boy should hold the cat. 

He cried in school today. , 

The man must wash the cu~. 

The girl woqld like a doll.-
. 

The man climbed o~f the bed. 

'The girl stopped near the park. 

\ Fish swim to foodquickly. 

The old man can sit down. 

She pIayed at home al! day. 

The big bears could eat meat. 

The frog jumped on the boat. 

He talked with boys outside. 

The black dog will run fast. 

The smal! dish can fa!1 down. 

" 
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STRESS SET l 

The baIl is on the floor. 

The bird cO,uld & away. 

The big boy has lost it. 

She played .!:!:.Eh toys upstairs.-

He eried in sehool today. 

The eat !!.!!. up the tree. 

.~ 

The boy should hofci the eat. 

The girl did bake the cake. 

The man must wash the cup. 

He talked with boys outside. 

, The man climbed off the bed. 

The girl stopped near the park. 

Fish ewim to ~ quickly. 

The s~ll dish can.fall down. 

She played at home 'aIl day. 

The big bears could eat meat.'" 

The old man can 8it down. 

The girl would like a do 11. 

The black dog will" run fast. 

The frag jumped ~ the boat. 
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STRES S S ET II 

The baIl 15 on the floor. -6 

The bird eould lli aW<J-Y' 

The big boy h!! lost it. 

She played with toys upstafrs. --,--

The'frog jumped on the,boat. 
--" 

The ca t"!.!.!!. up the tree. 

The girl would ~ a dol!. 

The man ciimbed 2i! the bed. 

Thé girl stopped near the park. 

The man must wash the cup. 

The old ma~ i!m. sit down. 

The boy should ~ the eat. 

The black dog 'rlU run fast. 

The small dish can fall down. 

He talked with friends outside. 

She played at home all day. 

He cried in school today. 

Fish swim to food quickly. 

The big bears co~d eat Meat. 
< 

The girl did bake the cake. 
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STRESS SET III 

The baIl ~s on the floor. 

The bird could flyaway. 

The big boy' has lost it. 

\j 
She playe!i w:l.th toys upstairs. 

The frog jumped on the boat~ 

The black dog will run fast. 

The girl would like a doll • . 
The old man can sit down. 

The big bears eould eat Meat. 

She played at home aIl day. 
, 

Tpe small dish can fall down. 
-.or-- ' 

Fish swim to food quickly. - . 
The girl stopped .!!!!!!. the park. 

The man elimberl off the bed. 

He talked with boys outside. 

The man must'~ the eup. 

The girl will ~ the cake. 

The boy should hold the eat. 

~he eat ran ~ the tree. 

He aried "in school today w' 
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STRESS SET IV 

The baIl' 15 on the floor. ls 

The bird could fly away. 
-

does 

The big boy has lost it. were 

played with toys upstairs. 
\. 

She toys 

The girl did bake the cake. are 

The big bears could eat meat. could 
~ -----

; Fish sw1m'~ food quickly. baIl 

He cried in school today. from 

She played a t ~ aIl day. ~ 

at 
" 

~, 

He talked with friends outside. boys 

The small diah cao fal! down. dish -- -
The black dog will run fast. am' ~ . 

" 

The boy should hold the cat. ask 

The old man can sit down. r pen 

The man must wash the cup. must -- . 
The girl 9topped ~ the park. in 

~ 

The man climberl off the bed. climbed 

The gir l would like a doU. like 

. ~ The ca't r an 1!E. the tree. ~up 

The frag jumEed an"the boat. used, \ ) (' 
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RANDOM SET l 

The bed with i8 baIl the. 

It big must bird the bake. 

Upstai!8 boy do es fly the. ~ 

Jumped she floor with away. 

Park the up climbed dol1 the. 

01d the should cake fast wash. 

AlI day girl with home jumped. 

Roid the will cup black down. 

Bed small wou Id tree the like. 

Outside meat at talked she. 

The fast can dish hold big. 

Quickly food in ran he. 

Bears the off played the boat. 

Fish the with cried school the. 

0011 a "swim did the home. 

eat th~ fall must boy the. 

Today man on stepped he. 

Bed the est shoul~ the park. 

Man a near bake fFog the. 

School the sit could the boy. 

o 
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RANDOM SET II 

The bed vi th 18 ball the. is 

It big must bird the bake. must 

Upstairs boy does flt the. does 

Jumped she floor with away. floor 

School the ait couid the boy. could 

Man a near bake frog the •. eut 

Bed the eat should the park. make 

Today man on stopped he. on 

eat the fall must 'boy the. must 

Doli a swim dld the home. will 

Fish the vith cried school the. ta 

Bears the off played the boat. played 

Qu1cltly food in ran he. off 

The fast can dish hold btg. can 

Outside Meat at talked she. road 

Bed small would tree the like'. door 

Roid the will cup black down. , must 

All day girl wlth hOllle jumped. girl 

Old 'the should cake fast v8sh. cake 

Park the up climbed doll the. up 
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Random Orders of Stimulus Pres~ntation 
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1. Stress 3,.' Random 1 f S tres s 4, Stress 2" ' Stress 1, 

Neutra1 2, Random 2, Neutra1·1. 

.. 
1 

2. Neutra1 2, Neutra1 1, Stress l, Random 2,. Stress 2, 

Random l, Stress 4, Stress 3. 

3. Stress 1, Stress 3, Randolll l, 
, 

Neutral 1, Random 2, 

Neutral 2, Stress 2, Stress 4. /"', , 

" 

4. Stress 4, Neutral 2, Stress 3, Random 2, Neutral l, 

"-
Stress l, Random 1, Stress 2. 

, 
5,. Neutra1 1, Stress 2, Neutra1 2, Stress 4, Random 1, 

Stress 3, Stress 1, Random 2 • 

.. 
6. Stress 2, Stress 1, Random 2, Stress 4, Stress 3, 

Neutra! 1, Neutral: 2, Random 1.' 

l, 

( 
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Summary ~ables of Analyses of Variance 
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1. Summary of Ana1ysis of Variance 

• Full Data, Errora = Longest Correct Latency 
1 per Function/Content + 100 millisec:ond~. 

SOURCE Dl MS F J" 

Language Group (G) 2 14.86 11.46 ** 
Error 51 l.30 

Replication (R) l .01 .61 
R X G 2 .01 1.22 
Error 5t .01 

Word Ca tegory (W) 3 .67 40.24 ** 
W X G 6 .16 9.80 ** , 
Error 153 .02 

Yes/No (Y) 1 .29 3.83 
Y X G 2 .29 ' 3.82 * 
Error 51 .07 

W X y 3 1.00 52.92 ** 
W X y X G 6 .02 1 1.32 
Error 153 .02 

Stress (S) 3 .37 9.57 ** 
S X G 6 .03 .69 
Error 153 .04 , 

w X S 9 .05 4.15 * 
'" W X S X G 18 .01 .87 

'Error t;,59 .01 

y X s 3 .12 6~59 * 
Y X S X G 6 .02 1.05 
Error 153 .02 

Position (P) 1 .17 14.03 ** 
P X G 2 .02 1. 33 
Error 51 .01 

W X P 3 .22 18.54 ** 
w X P X G 6 .06 4.92 * 
Error "153 .01 

,.' 

A • ',\ 

**p c .01 
,. 

*p < .05 4 ,-, 
.0 

ft;} ~ 
~ 
1 

1 . . i r.,. ... , \1 

.J 
~ 

169 3 ., 
fi 

----r......,....- -



2. S ummary of" Ana1ysis of Variance 
Full Data, Errors = Longest Correct Latency 
per Ward Category + 100 mil1iseconds. 

SOURCE 

Language Group (G) 
Error 

Replication (R) 
R X G 
Error 

Word categOry"Wl 
1{WXG _ 

Error 

Yes/No (Y) 
Y X G 
Error 

WXY 
WXY X G 
Error 

Stress (S) 
S X G 
Error 

W X s 
W X S X G 
Error 

Y X S 
Y X S X G 
Error 

Position (P) 
P X G 
Error 

. 

W X P, 
,WXPXG 
Error 

* P < .05 
** pc. QI 

Df 
2 

51 

1 
2 

51 

3 
6 

153 

1 
2 

51 

3 
6 

153 

3 
6 

153 

9 
18 

459 

3 
6 

15'3 

1 
2 

51 

3 
6 

151 

170 

MS F 

14.34 10.97 ** 
1.31 

.00 .15 

.01 1. 03 

.01 

• 55 '31.30 ** 
.14 7.82 ** 
.02 

.35 5.34 * 
• '21 3.22 • 
.07 

.78 46.72 'II. 

.02 1.10 

.02 

.36 9.35 ** 
~02 .65 
.04 

.04 3.79 

.01 1.01 

.01 

.12 7.02 * 

.02 .96 

.02 

.12 11.39 ** 

.02 1.95 

.01 

.. 18 17.01 ** 
• 04 4.48 • 
.01 

1 

, 

\ 
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3. S~ry"of Ana1ysie of Variance 
Full Data t Errors. = Longest Cerrect Latency 
per Subject + 100 milliseconds. 

SOURCE 

Language Group (G) 
Error 

Replication (R) 
R X ~ 
Errer 

Word Càtegory (W) 
WXG 
Errer 

'{es INo (Y) 
y X G 
Error 

w X Y 
W X y X G 
Error 

Stress (S) 
S X G 
Errer 

w X S 
W X S X G 
Errer 

y X S 
y X S X G 
ltrror . 

Position (P) 
PX G 
Errer 

WXP 
W X P X G 
Errer 

* p < .05 
** P < .01 

1 

" 

DF 

2 
51 

1 
2 

51 

3 
6 

153 

3 
6 

153 

3 
6 

153 

9 
18 

459 

3 
6 

153 

l 
2 

51 

3 
6 

153 

171 

MS 

15.56 
1.26 

.02 \ 

.01 

.01 

.75 

.19 

.02 

.25 

.26 

.09 

.17 

.02 

.02 

.41 
:03 
.04 

.07 

.01 

.01 

.14 

.02 

.02 

.26 

.02 

.01 

.25 

.06 

.01 

12.35 ** 

1. 76 
1.10 

42.01 ** 
10.66 ** 

2.62 
2.75 

51.13 ** 
.95 

9.n ** 
.63 

5.09 * 
.99 

7.35 ** 
1.15 

18.72 ** 
1.60 

21.38 ** 
5.06 ** 

" 
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4. Summary of Analysis of Variance 
Median_Data, Errors = Longest Correct 
Latency per Ward Category + 100 milliseconds. 

SOURCE 

Language Group 
Errol" 

Word" Ca tegory 
WXG 
Errol' 

Yes/No (Y) . 

Y X G 
Errol' 

W X y 
WXYXG 
Error 

Stress (s) 
S X G 
Error 

toi X S 
W X S X G 
Errol' 

Y X S 
YXSXG 
Errol' 

W X y X S 
WXYXS 
Errol' 

.* p < .01 
* p < .05 

X G 

(G) .. 

(W) 

,. 

DF MS 1 

2 4.32 
51 .37 

3 .29 
6 .05 

153 • 01 

1 • 05 
2 .09 

51 .03 

3 .,27 
6 .01 

153 .01 

3 .10 
6 .01 

153 .01 

9 .02 
18 

, 
.01 

"459 .00 

3 .04 
6 .01 

153 .01 

9 .01 
18 .00 

459 • 01 

172 

F 

II.62 iloilo 

45.81 ** 
8.63 ** 

2.11 -,---

3.54 * 

36.10 ** 
2.02 

8.1p ** 
.69 

4.79 * 
1.45 

6.82 * 
.88 

1.66 
.78 
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5. St.II1Imary of Ana1ysis of Variance 
Median Data, Errors = Longest Correct Latepcy 
per Subject + 100 milliseconds. 

SOURCE, DF MS \ F 
1 

\ 

Language Group (G) 2 4.76 13.06 
Error 51 .36 

Word C,ategory (loi) 3 .42 55.64 
WXG 6 .08 10.11 
Errol' 153 .01 

Yes/No (Y) 1 .01 ' .34 
Y X G 2 .11 3.16 
Error 51 .04 

W){Y 3 .36 34.42 
Wx'YXG 6 .02 2.21 
Error 153 .01 

Stress (S) .. 3 .13 .f 8.84 
S X G 6 .01 
'Error 153 .01 

** 

** 
** 

** 

** 

WXS 9 .03 5.56 * w X S X G 
ErrQr 

Y X s 
Y X S X G 
Error 

\ 

W X y X s 
WXYXS 
Error 

* p < .05 
** p >( .01 

' , 

X G 

18 .01 1.41 
459 .01 

3 .06 8.18 ** 6 .01 1.02 
153 .01 

9 .01' 1.88 
18 .00 .76 

459 .01 
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SOURCE 

Language Group 
Error 

Word Category 
W X G 
Error 

Yes/No (Y) 
Y X G 
Error 

W X y 
WXYXG 
Error 

Stress (S) 
S X G 
Error 

W X S 
W X S X G 
Errol: 

Y X S 
Y X S X G 
Error 

W X y X S 
WXYXSXG 
Error, 

* p < .05 
** p < .01 

Summary of Ana1ysis of Variance 
Shortest Latency Data 

~ 

,.~1 .. 

DF MS ..,.f.:...l F 

(G) 2 2.19 
/~ 

7.34 ** 
51 .30 

(W) 3 • 07 12.39 ** 
, 

6 • 03 5.31 * "- 153 .01 

1 1.0 6.21 :Ir 

2 .0 2.60 
51 .02 

3 .07 12.53 *:Ir 

6 .01 1.12 
'"i. . 

153 .01 

3 .21 18.28 •• 
6 • 00 .13 

153 .01 

9 .00 .72 
18 • 00 .65 

459 .00 

3 • 02 2.73 
6 .00 .60 

153 .01 

9 .01 2.30 
18 .00 1.07 

459' .00 / 
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1. Language Group - Response Times for: Language-Impaired, 
Language-Matched, and Age-Matched Grou'pa. 

Language Group Language-Matched Age-Ma t;C'hed 

Language-Impaired 0.106· 5.9801* 

Language7"Matched 6.0862* 

.. p < .01 k = 3 df =051 

'" 

2. Word Category Résponse Times to NC?uns, Verbs, Preposi-
tions and Auxil.iaries. 

Word Ca tegory Verbs Preposi ti.ons Awiiliaries 

Nows 1.8'314 15.9447 .. 7.9951 .. 

Verbs 14.,1132 .. 6.1636 .. 
Prepos:l tions 7.9496 .. 
* p < • 01 ~ k= 4 df = 153 
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3. Word Category - Group - Response Times to Nouns. Verbs, 
Prepositions and Auxiliaries for Language~Impaired • 
Subjects. 

1
Word Cat-egory Verbs Prepositions Auxiliaries 

Nouns 0.39,96 12_.81O~_* 5.9883 * 
Verbs 12.4113 * 5.5887 * 
Prepos}tions f>.8226' * 

* p c .OL k- 4 df = 51 

....... 

4. Word Category - Group - Responae Times to ,Nouns. Verbs, 
Prepositions and Auxi1iaries for Language-Matched ' 

.. Subjects. 

Word Category Verbs Prepositions Auxiliaries 

Nouns 1. 6539 1~ .1050 * 8.5100 * 
Verbs 10.4511 * 6.8561 * 
Prepositions 3.5950 

* p c .01 k = 4 df = 51 l 
1 
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1 

Stress Condition - Response Times to Stressed, 
Neutra1 and Random Probes. 

·1 Unstressed, 

, 1 

. " 

Stress Condition Unstres,d, .-Neutra! Random 

'Stressed 

Unstressed 

Neutra! 

* p •• 01 

4.5187 tir 5.3779* ~6.6641 * 
'1. 

0.8593 2.1455 

1. 2862 

k = 4 df = 153 
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7. Stress - ~ord Category - Response Times to Stressed, Un­
stressed, Neutra! and Random Verbe. 

Stress Condition Unstressed Neutra! Random \ 

------------------------------------~-------------------------~ 
Stressed 

Unstressed 

Neut:ral 

*p < .05 
**p < .01 

1.9883 2.4857 6.3795** 

0.4974 4.3913* 

3.8939* 

df :: 489 

J • 

8. Stress -,Word Category - Response Times to Stressed, Un­
stressed, Neutra1 ànd Random Prepositions. 

't:.) 

Stress Condition 

Stressed 

Unstressed 

Neutra1 

* p < .01 
** p < .! 

p 

"-
Unstressed Neutral 

f 

5.6973* 6.4829* 

0.7856 

k:: 4 df :: 489 
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Random , 

3.6871** 

2.0102 

2.7958 
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9. Stress - Word Category - Response Times to Stressèd, Un­

stressed, Neutral..and Random Auxil1artes •• 

, 10. 

l , 

Stress Condition Unstressed Neutra1 c R,ndom 

Stressed 3.4950 _ 5.2231** 7.9763** 
0 

Uns tressed ,. 1.7280 4.4812* 
fi' 

Neut~a1 • 2.7532 
': 

* P < .05 k = 4 df = 489 
** p < .01 

Stress - Errors as a Function of Stressed, Unstressed, Neutra1 
and Random Strèss ~onditions. r 

S~ress Condition 

. Stressed 

Unstressed ..... 

Neutral 

* P < .03 
** p < .01 

<0 

Unstressed Neutral 

4.2355* 6.09495** 

k = 4 df = 102 
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Random 

.1. 5496 

.30995 
;li 
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APPENDIX G 

Distribution of Errors 
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~ype of No. àf 
,) 

, Group. Stimulus Errors' Stress Unstrè'ss Neùtr,al Random 
1 

Languag,e- Content 0 1 . 3 2 6 
Impaired .1 Il 5 7 1 J 

2. 1· 5 6 5 . 
3 3 5 , 2 3 

tI 4 1 l 1 1. 
5 -l 0 0 i 

\' 6 0 O.:. 0 1 .,. 
7 • L '0 0 0 0 

~ a 0 0 0 0 

Language- Function 0 1 1 t 2 
Impaired 1 4 1 0 l 

2 3 3 5 3 
3 6 3 2 3 
4 3 5 3 3 

t 5' 1 4 4 3 
6 0 1 3 0 

" 
b 7 0 0 1 3 

a 0 0 0 0 

Age- Content: 0 5 2 3 4 
Matched 1 7 10 7 7 

2 . 5 4 '5 4 
3 1 1 2 2 
4 0 0 1 0 

c' 5 0 1 0 l 
6 0 0 0 0 
7 0 0 0 0' 
a 0 0 0 0 

Age- Function 0 3 l 0 0 
Matcned 1 3 l '2 2 

~ 2, 6 2 2' 2 
3 1 6 4 ), 

4 0 5 l "'3 ., 5 2 0 S, 5 ....... 
) 

6 3 1 3 1 
7 0' 1 1 1 
8 0 1 0 1, 

\ 
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