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For may years varying degrees of importance have 

been attached to the incidence of left-hendedaess in «ee«a 

of s tu t te r ing . Laterali ty testing h&n become routine pro­

cedure, not only »ith mm® psychologists, but also with aost 

speech pathologists. As the relationship between a«b4e&a*«» 

and speech d i s ab i l i t i e s hut s®v#r fe®«a adequately deasoa-

s t ra ted , this practice has faIlea Into neglect. 

However, a sew electronic device for speech therapy 

has been developed ia France reoently and i t i s stre&s*d by 

the manufacturers that therapy for the rlght~hamded iad iv i -

dual should be fivea through the r ight ear and for the l e f t -

handed individual through the lef t ear . As so adequate 

explanation ve* provided, i t was decided to perform a study 

to determine the relat ive importance of this ftteteaest. 

As conventional cerebral doaiuaace theory i s the only theory 

to just ify such a statement, the study wis approached fro© 

this point of view. 

I t *as further decided to avoid using speech d i s ­

ab i l i t y cases because of different et iological factors 

involved. Therefore, normal eufejacts -war© taken and a tem­

porary iaberferenoe, la the form of binaural and monaural 

delayed auditory feedback, «ae introduced into the vocal 

output. The amett&t of epaeeh disturbance caused by the 
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different ear© then served to evaluate the importance of the 

statement mentioned. 

The f i r s t chapter of the report preseats the review 

of the l i t e r a t u r e . I t Is divided into four sections where 

cerebral dominance and language function are discussed, 

followed by a section on the importance of auditory momi-

toriag la speech output, and &se finer aeetioa oa the attempts 

to demonstrate the existence of auditory dominance. A l a s t 

section provides rat ieaale m& hypotheses for the 

laves t iga t ioa . 

The second chapter deals mainly with the design of 

the study where the sample» the instrumentation for the 

experiment, the test ing procedure, the aaalysia of speech 

s a b l e s and the s t a t i s t i c a l design are discussed. 

Chapter I I I presents the reaulta of the experiment 

and chapter IV attempta aa adequate Interpretation of the 

resu l ta . 

l a the l a s t aeetioa, a summary aad conclusion i s 

given and the possible implications, for fature research, 

are suggested. 
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aivxmr OF im LIWBATOBI 

The feet that aa indivi iuel usually show a faao-

t ioaa l preference for one hand over the other has loaf been 

a source of in te res t i a the l i t e r a t u r e . Similar fa actional 

preferences have baaa shorn to exist for at l ea s t eyes aad 

feet . These observstloas have been related i a various waye 

to a cerebral doaainwee of the hemisphere contralateral to 

the preferred orgaa, l a t a rn , cerebral doatiasace h@s been 

accounted for l a virions ways, varying between extras®® l ike 

Blau ' s 1 vlewpeiat that handedness i s daters&aed culturally-, 

and Bauer ®ad x»pMa*«* opinion that l e f t hemisphere domiaaa®® 

i s iaa&fce and tsat any deviation fvoa t h i s , i a the ooourreao* 

of left-hendaftae** or atthldexterity, i s a si@a of laadecpate 

develep&eat of demin&aee &»$ aot of iaaate right cerebral 

dominance. In a ©espreaeaeiv® survey of the l i t e r a t are 
3 regarding l a t e r a l preference la mm, Bayhaw has pointed out 

i A. man, w%e Ma»ter aaar * m*wjmk¥mmm}m» 
Xo. §• Sew Yorfe, iMfi, ^04 p . , quoted by Harold (loodglas* «aft 
F.A. qaadf&sel, "Laagmage Lateral i ty l a Left-headed Aphasiei**, Brain. Vol. 77, l tS4 , p . 32©. 

2 Eobert W. latter and ̂ Joseph W. wepsaa, *X*ttr*llEa-
Cerebral Functioi 

Disorders, Vol. so, Xtttft, 
t loa of Cerebral Functions*, topaal ,of,,,%,!eoh,,»4. ...feftttoS 

'>» p . 17E, 
3 Lawrence f. Dayhaw, w»e la preference l a t e r a l s ehes 

l*ho®ae», excerpt fre» ^ y ^ , g«, .Vffa^erstte d*Ottawa, 
April-June If SI, 33 p. 



Riraw OF m utmATwm 2 

various investigations regarding head-, foot*, eye-, aad ear-

prefereaces aad the «aaay coafliettng viewpoints ia accounting 

for these findings. At 9reseat there i s s t i l l much confusion 

la the l i t e r a t u r e . 

1. Cerebral Deaiaime* end Language Function. 

The picture beeossts •*•* More confusing ntk&n «• turn 

to this aspect of l a t e r a l i t y . Goedglass and ^uadfasel, i a 

discussing the relat ion to****** l a t e r a l i t y assd developmental 

disorders of speech aad reading, said? 

The observation ha® beea « d e repeatedly by 
Ortoa (1^7}» rtoexbovii U940), Harris <1§47), and 
®aay others that stw»er«ra and poor readers show a 
greater-thaa-svamge iaoideaoe ©f left-haadedaees, 
ajsbidextarlty, «aa »ixed hand aad ey& ^referenced. 
This relationahla must aou be accepted as a fact 
to be explained.* 

Bowever, shay added shut ftltdMogb «a increased laolAeme® of 

dx«4 or left-sided preference i s a repeatedly verified 

f lading t&r a ta t cover* without u&$ knmm braia &m®m *»4 

with aa above average verbal Intel l igence, th is interference 

seeas to be sore oa the level of speaking than oa the level 

of language a® a symbolic function. Also, i t appears to be 

a generally aoeepted finding that mixed or left-sided haatl-

eye prefere&oe i s set s causal factor towards a deficiency 

4 HaroM OoeftgXftSs sad F.A. Jfefcagfasel, n*agaftg* 
Lateral i ty i a Left-handed Asiatics w» arafo. Vol. 77, 1*54, 
a . 332-333. 
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i a laaguage ao^uisi t ioa, but aaeh rather a symptom. Since 

the preseat study 1® not eoAoeraed-eitu mp par t icular l a t e ra l 

preferences as related to speeeh or reading problem# ao 

a t t e s t I s being swde to survey the l i t e ra tu re mm thoroughly 

on this point . 

However, the aspect of cerebral dominance and lan­

guage function that ha® considerable i apo r t eee for the pre­

seat investigation i s attempts to localise the speech centre 

i a the braia sad investigation® concerning rel&fcloaahlps 

between the occurrence of le f t or r ight hemiplegia aad 

aphasia. 

Feafield and Sotierte,5 i a reviewing the l i t e ra tu re 

©a handedness #«d c e r e b a l domiaaace. note that handedness 

was sot mentioned ia the l i t e r a tu re prior to lags . They «$ay 

that Marc Daae found lesions of the le f t hemisphere ia forty 

cases la which there had been * speech disturbance during 

l i f e . When Iroca published his f i r s t ease i a 1861, ta le 

fact was s t i l l unkaows la Paris , i a 1863, Broca stentioaed 

that aiaeteea out of treaty canes with aphes&a hat l e f t 

hemisphere I s s l cas . However, he wea caution® and did sot 

mk® any generalisations beyond this state®©sat. Later, *ls®n 

Da*fs lecture was again presented in 1863, i t led BouIU&yd 

5 Wilder S»*f laid and Laaar Roberts, %eeeh ^ d 
it fnace toa , lew Jersey, Prlaoetca t f a ive r i t y 
8®-iO. 
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to explain the occurrence of aphasia with lesions of the 

le f t cerebral hemisphere, on the grounds that s&ost people 

are right-handed, fata Broca l a t e r reported the case of a 

woa&a that had had right hamiaaresi® since infancy with a© 

speech disturbance, i t wa* » s u » i that speech had been sub­

served by the r ight hemisphere. At autopsy a large lesion 

was found ia the dietrlbutlorn of the lef t middle cerebral 

ar tery . This treats was l«ft*haaded tad oa these grousde i t 

was concludes that the r ight hemisphere i s do&laant for 

speeeh ia left-handed individuals. ttrafield sad leteerts 

s t a t e ; 

Thus was created the dog®® ^ » ^ the r i # t 
cerebral heinlsphere i s dominant for speech i a the 
left~hand#d ia the same way that the l e f t eerebral 
hemisphere i s suapoaei to be for the right-handed.9 

However, i s tb* l ight of more reoemt findings tad by 

observing a l l me cases that weva nemtleaed i a &• l i t e r a t u r e , 

Broea's gtateseat cam a© longer be accepted. A suisma.ry is 

given of cases mentioned la the l i t e ra tu re that seen to con­

t radic t &a* belief ©f right hemisphere doaiaa&e® for speech 

ia she left-handed. Oeo&gl&»® «md Quadfasel9 collected 110 

cases froa the l i t e ra ture «ad added thirteen new ©«ae® of 

left-handers with uai la tera l lesions of the language ar te 

aad found that language was disturbed ia f if ty-three per 

6 Peafield sad lobert®, ftp„.r, pl . t . . p . a t . 

7 (tatdgUea and 3ttadraa«l, Qpf ,Qlt. . p . ©4$. 
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cent of a l l left-haaders with lesions of the l e f t hemi­

sphere. 

They also collected tea esses fro® the l i t e ra tu re 

aad added two new case® of left-handers with extensive right 

hej&iephare damage of the speech areas without any aphasia 

involvement. I t seesas safe to judge that these left-hamtad 

cases had speech represented also on the ips i l a t e ra l heal-

sphere, i ,©. the lef t hemisphere. Although IPeafleld «md 

Eofeerts8 object to s o » of ta« ao-c&lled augstlv* ca&es l a 

the l i t e ra tu re oa grounds that two ©f their ceaee have 

l e t e r developed dysphasia* th i s does aot significantly ohsage 

the p ic ture . As a s a n e r of feet* they agree with the f in ­

dings of fceedgiaes and ^aadfasel after similar invest!gstioa 

aad addition of their own mm&* fhey states 

Adding our «JS«» to whose ia the l i t e r a t u r e , 
there are 144 left-haadeni with, dyaphasia - i§$ 
iavolviag the le f t hemisphere and 46$ iavolviag 
the r ight . And there mm oae aad one-half tinea 
as $aay negative cases {left-h&sders without 
dysphasia) iavolviag the right heaisphere (S3) as 
the l e f t ( « > • • 

Loofcing at these findings objectively the statasaeat of 

I t t l i age r et.^al. i s acceptable: 

8 Peafteld and l o b e r t i , pa. Sift.. a-. «5. 
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Ho longer aaa I t be accepted that sight cere­
bral dominance i s the rule ia left-handed Individuals 
or that aphakia result ing froa a left-aided leaiea i a 
a left-headed patient i s ia any way exceptional 
( . . . ) iadeed "left-bra l&eteafis* aight well appear 
to be the ssore prevalent form of cerebral ©rga&isa-
t loa ia left-is&nd#& individuals.*0 

However, looking at the l i t e r a t u r e , the incidence ©f 

lef t hemiplegia with aa aa&&*l6, especially i a laft-headers, 

i s str iking aad similarly rules out the possibi l i ty of a 

complete left«sided localisation of spaeeh functions. 

Qoodglssa aad Huadfaael"* meatioa f if ty cases altogether of 

left-ftaaders with aphasia aad right cerebral les ions , and 

eight negative cases of left-handers without aphasia aad l e f t 

©erebrml lesions. The ao&eiusioa. i s that i a s&am eases there 

aadoubtediy is sons, or ful l representation of speech l a the 

r ight hemisphere. ?*Aflei4 aad lieberte1^ report that 166 

esses have been aeatloaod in the l i t e ra ture with aphasia sad 

lesloas ea the r i^kt hemisphere, of wh« fifty-threw war© 

right-haadad, forty-two left^-tiaaded, tweaty-thre* *rt4«*l~ 

neatly left-beaded aad eighties usteowa. I t t l i a g e r et , , .al , . , 

in discussing cerebral uoaAaaaa* i a left-handers, note: 

10 Qeorge SttllBger, G.V, I'acksoa, tad S.L. 
ZaagwlU, "Cerebral Deaine&ee in Sinistrals '*, Brain. Vol. 79, 
1950, p . 539, 

11 Oeodglass aad Ojaadfasai, Qa,«. Pi t . , p . 540-543. 

1* Feafleld and lobaris* OP. Gi t . . p . 00. 
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Ta&en together , these f ladings provide strong 
evidence for the exiateao* of r igh t hemisphere l an ­
guage l a t e r a l i t y - ia mm s i n i s t r a l s at l e a s t , l® 
jasy, however, a$pfe® with Ckwdgla** and ^aadfasel 
(10'§4} that r igh t heedaah*?* dominance i s t®tf much 
l e s s cornea than left-hmadedaess.1* 

#ood.glaaa aad ^saAfaael i n t e r p r e t %m»# findings to &eaa 

tha t the p o s s i b i l i t y should be considered of cerebral s»b i -

l e t e r a l i s y for apeaeh, esfeeisally tne&gat left*h*&d*ra. They 

perceive of i t nore i a tens* of a * t a t l « t i e « l d i s t r i b u t i o n 

where r i^bt -bra iaedaeas and l e f t -b ra iasdaess are two ext ras** 

oa a sor t of felaoial curves 

from the *vld*ae* ar«*«nt*a I t eppears t ha t the 
d i s t r i b u t i o n curve of league*;* l a t e r a l i t y d i f fe r s 
fro® tha t of h*aA«flta*s» by being sore one-sided, 
iialftodal* sad taa*rlng off, with «sor* people saowiim 
asabl la tarai l ty for «n«*ea than there are having * 
clear-out r ight -s ided dealaaaee ( . . . ) see f i g . 1 
{ . . . ) . This la4*p*ad*ae« of d i s t r i bu t i on from that 
of haadediie** juaaa that l a t e r a l i t y fo r les^uftg* i s 
not i den t i c a l with l a t e r a l i t y fo r hamd.#daef|. 
Handedness does aot d*te«aia* brctaedjaeae.1* 

I t h&i& fe#a& seen th%t «a exhaustive review of pert ias&t l i ­

t e r s tor* ©v«r th* past hUE$r@i year* emphasised three smla, 

po in t s : 

a) tha t l e f t hemisphere league** l a t e r a l i t y se«a\* t o 

be the most aeemoB ooeurroue* by f a r , evea for 

l e f t -handers ; 

16 SUling** *Juufl3L*» .ffifft- C*t» , a. §7€>. 

14 9o*4sla** sad ^ lad fase i , .fla.. S i t . . p . 532. 
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APHASIA WITH 

LEFT LESION 

ONLY 

EXTREME LEFT-

BRAINEDKIESS 

S O M E 
LANGUAGE 
INVOLVEMENT 

WITH 

LEFT- OR 

RIGHT-SIDED 

LESION 

'RIGHT-HANDERS 

CER. AMBI-

LATERALITY 

APHASIA WITH 

RIGHT LESION 

ONLY 

•AMBIDEXTERS 

•LEFT-HANDERS 

EXTREME RIGHT-

BRAINEDNESS 

Figure 1. Hypothetical d i s t r i bu t i on of cerebral 
l a t e r a l i t y among r ight -handers , ambidexters, and lef t -handers 
as inferred from the frequency of aphasia a f t e r u n i l a t e r a l 
l e s i o n s . 

a Groodglass and Q,uadf a s e l , Op. Cit . . p . 532. 
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b) that right hemisphere l*agu*gt l a t e r a l i t y seei&s 

to be an extrejasly 'mm occurrence, and i f i t 

does occur, the odds are about twelve to ©so that 

the Individual la a left-hander aad only one to 

fourteen that he Is a ri^t-h&aderj 

c) that the possibil i ty of b i la te ra l speech represem-

t a t i o s , e****i«llF ia left*haadere, ©aaaot be 

ruled oat . 

Feafleld aad Bo&ert® therefore coaeludei 

l a almost oae hundred years, only about 140 eases 
have been reported with &|4&ela and involvement &f 
only the r ight hemisphere. I t see&s clear that the 
le f t hemisphere ia usually d« i aaa t for speech, re ­
gardless of handedness, the reasoa why the sight 
hemisphere Is sonatinas tojui&aat for speech remains *„ 
uaclear, but i t i s not r#l«ted solely to haadedaeaa.i® 

Oae of the str iking things ia swat of these report® 

i e the fai lure to ateto arecleely what t es t s of l a t e ra l i t y 

have beea used ia de ta» la iag the haadedaees of the p&tieat. 

I t appears that i a ©est cases the $ referred haad for most 

ae t iv i t i e s i s used as aa i a d i « t o r of l a t e r a l i t y l a geaeral. 

Left-haadera who do act write with the i r l e f t heads, bat who 

do most other tilings left*aaa&edly» are usually classified 

as predominantly left-jteaded aad are therefore Included l a 

stoat iavestigatioaa. Also, l a vevf few iaveetig&tioas 

sseatieaad has there beea say attempt to teat for eyedaess 

15 Feafleld w i Eoberti, pp... C l t . , p . io«. 
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le 

aad footedaess. Xttllhft** *t..„al meatloaed the l a t e r a l 

©refereaeea for foot aad eye of t he i r tea left*haaders uader 

dlseuasioa. ©sly tw* of the® *hcw*4 coasisteat l e f t -

orefereace (esses 3 aad §} sad neither of then used his l e f t 

head for writing nad Irawlag. Sowever, of the two cases 

with iaferred right huslaah*** doftlnana* for speech, case Z 

was oae of theau I t has b**» pointed eat repeatedly that the 

sore testa of l a t e r a l i t y used, th® fewer become the aasbtr of 

aarely r i# i t~ or l e f t - s ide i . I t ©oald therefor® very n*l l 

be that most so-called toft-hand**' cases were aeta&lly cases 

with mixed domiaaaca, aad the •«** coald apply to at least 

some of the ri#it~haaied cases. This uadoubtedly will OCA* 

fase the present pletuv** 

fsirther^ore, »lthent * single Meeptioa, these ohaer-

vatioas have fc«*a «a<t« @a hoa-pltaliped patieats uaier t r e a t -

meat or vttrgerjr for tohiona l a the iaapa&ge area, l a most 

of the cases the exact onset of th* leaioa i s aot toows, so 

that a t the t ic* of lav**tte*tlea Is&gaage faactloas coald 

v<&Tf «*1X have beea traaaferred, or par t ia l ly traasferred, 

to the opoosite hemisphere. Uvea the preaeace of a lesloa 

ia the laaguug© area 1® enough to coat use the p is tare , the 

setaed of e lec t r ica l laterfereace aad «*tlaolatioB of th© 

speech sr*a* t m developed by 1**nfield aad described by 

IS S t t l i aae r , ^ , a l . . Cjp. .Pit . , a. 5©E. 
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Feofleld aad lobar t s , yielded similar resul ts as those 

already reached; aaaely, that the lef t hemisphere i s doal-

aaat for speech, regardless of haadedaesa. This method, 

however, ?;e.s also employed staea the patieat mm uader mrgmTf* 

usually for removal of an epilog told 1**1 on. Th« tongas*,* 

area, as each, was aot affected ia a l l th* oases iaveeti* 

gated, bat there i s a© data available as to eye- aad foot 

preferences of the pa t iea ts . 

Th&m fiadlafs therefor© ehoald be interpreted as r e -

la t lag to haatedaeaa la the s t r i c t sense of the word, aad aot 

to sidedaess where there i s a more ualferat arefereace for 

heads, feet aad eyes. And i t should also be kept ia aiad 

that existing head preference @ad the presence of aphasia 

eould be iaflaeaced by the la si on to ameh aa sxi;snt that 

generalisations of fi&dlsfa to th* aom&l non*h*nnltaliped 

aeoalatioa no&ld be naj&atified. f ina l ly , l a *tt«sipt* to 

localize the sfeeoh area, haadedaeas an4 the ©ccurresce of 

aphasia Jaave beea weed aa mala c r i t e r i a . Mo refer sacs was 

aade to a possible contribution of auditory domiaaaee. Bi&ee 

aadltioa i s so closely linked n i th the ©peach process i a 

tern* of a cyberaetical servoeystem, i t appears to just ify 

farther investigation late this area. 

2h* ©receding diae&ssloa has been siai&ly concern** 

nith studies that *tteftpted to correlate cerebral laagunge 

17 Feafiftld sad Soberta, On... C l t . . p . 103-118. 
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l a t e r a l i t y with haadadaea®. fhe following section will try 

to emphasise the Importance of audition as a monitor for 

aoseat-to-momaat-speech aad the possible isislicatloa® thereof 

for the aroblem a*A*r investigation. 

Z. todltory iSoaitoriag of %©eeh. 

The pablleatioa of lienor*s1® classic on eybemsfcies 

ia 1948 has brought new insights and techniques of aaay <tia~ 

eiai laes to bear on problems of control aad eeasattal cat iom. 

Thus has developed »jaat i s kaoma as a servoaechaalsm, where 

information regarding the p*tfo**aao* of a sasehiae i s fed 

baefc to the device which Is error-aeasit lve aad can take 

steos t© compensate, if necessary. Shi* principle i s applied 

widely ia f ie lds of eagiaeeriag, e.g. ia eotaaatar®, an t i ­

aircraf t guns, t ra f f ic control *?•*«**, heating and van t i ­

le ting *y*t*a* l a hones sad ia a&ay other areas. 

fwc tyosa of control systems are uaaally applied, the 

©oea loop system aad the cieeed loon system. In she f i r s t , 

a aojaber of steps Is carried ©at regardless of the perfor­

mance of the devloe at my particular stage. Aa exaaple of 

th i s type of control system ia found in saost autojaatle 

washers ushere the machine goes Uurongh a number of cycles, 

regardless of the d*gr-* of dir t iness of the clothaa. Ia 

1® iorber t l l eaer , Cybernetics. Mm Tertt, Wiley, 
1&48, xvi-Sia p . 
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the closed loop syet©% or aervo^ystern, information i s con­

tinuously fed back to the devise, which can pick up any 

errors cfc*t any be p r e » a t i a the perf®rmnm , end t*k* step® 

to correct th*&. This type of servo^sohaaism i s iisaortsmt i s 

the discussion of any for* of nervous ay* tea organisation, 

that defends apoa sensory feedback regarding the performance 

of the organism at say part icular stage, m ex&isiple of this 

type of servomeohsaism l a the nervous system l a foasi la the 

general posturing ac t iv i t i e s of the body, •sshere elaborate 

feedback aystea® allow us to teow the relationship of the body 

to gravitational axes, sad &̂ j*ve to &eep sis in an a p r i # t 
1$ 

poslt loa. fhea# applications of dosed loop control sys­

tems ia httnan behaviour have led Clraat F&irbaa&a to develop 

a servosystem theory of the speeeh mohBAisa, v>h*r* feaditory 

intake serves «a feh® sensory feedback channel to uoaltor 

vocal output. He reviewed, nith oat discussion, five di&ip»«e 

of cejwnaication *y*to«st oae dating back as far as 1930. 

Those ©©del® wh*r* the o*aa&8* 1® r*turned to the brain of 

the speaker via the ear*, at the ease tiae that I t i s 

I t Alfred A. Strauss and Weweli C. Kephart, Psyehe-
ftJte&aay, *M M W t t y of ft*. gyMft^f^red th i ld Tpl. %%. 
Progress in Thaarv aad OllaiA. Bew Tor*. Gruae sad 8 tr*. fetch. 

20 0raat Fairbanks, ««y*teatti* nosoarea in fxperi-
mental ?h©aeticss 1. 1 Theory of the Sp&aeh Meehanla© as a 
Servoayetem", jmwfr. *f ^ M A ^ i l l t ^ M ffUffl£**Plt • • ! . 
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transmitted to %m *ar* of the li@t#a@r, served &@ the 

s tar t iag point for his more elaborate aod*l. He ©sidj 

The return ©f M̂  {a***«£*) to % (brain) has 
of tea ho«a referred to la such words ®s auditory 
monitoring, aad interpreted a® a sort of *ah*o1cl&6 

speaking ap^ 
fears i s nothing wroag *lth this vl@w of se t t e r s 
ap* ©a what ^ e speaking apparatus hgyi produced. 

aa far a® i t goet, feat i t ***«* to s»a that i t a ia -
emphaaia.es the alfplf leeno* of self-he&riiig daring 
apeaJtlng. I t str***e* the past, ^ae essence of a 
speaking *y*t«av however, la control of the oatpat, 
or prediction of the oatpat*® future. Xa this &iad 
of system the •laaif lessee of date about the peat i s 
that they «re meed for prediction of the fu tu re . S i 

Eis dlagraaatic model (see figur* U) i s based apoa a closed 

loop eoatrol system where the input s ignal , originating in 

the brala (not ©hem), Is at the left of the diagram aad 

the eventual output signal ia the form of audible speech, 

i s a t the r ight . The *ff«etiv* driving signal, origins tin® 

ia the brain, i s fed through a actor, ^ae ra to r and modula­

tor on hie diagram, which are tM r**plretory, vibratory &nd 

reeoaation-articulatory strtActursa, respectively. Yh* a*asor 

uait i s shoes at the bottom of the diagram where sensor 1 i s 

the isaia ohaonel for providing feedback signal© to the com­

parator. This infoxnatiea i s obtained through the t*o ears 

(ehaaaels 1 m& Z oa the diagram) wnioh cr* playiag ident i ­

cal roles ia providing the comparator »ith feedback signals, 

t h i s i s aa iaportant observation, since i t will bear direct ly 

upon the problem that will be i&vastlgsted in future ahaptsrs. 

SI Fairbanks, flp...,glt. . p . 134. 

http://emphaaia.es
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Apart froa sensor 1 the comparator i s also provided v»ith 

feedback aiga«iia through sensors Z and 5 , which &re sJiown 

with i o t t a d l i a ^ s ©n the diagram, they &y&holims the t a c t i l e 

aad proprioceptive ead-orgaas. 5h*y supply iaforwt t ioa sheat 

the mechanical opers t ioa erf the effector ua i t bat aot of the 

output I t s e l f , t h i s information i s subsidiary. The compara­

t o r i s oaly par t of the ahole eont ro l l s r ua i t indicated ©a 

the l e f t of the di&gr&a, Thia eoa t roUer ua i t i s aa automa­

t i c device that issue® specif ic orders to the e f fec to r . I t 

should be noted tha t the afssag© does aot e r lg l aa t e wlthia 

the coa t ro l l e r u a i t , but la received froa the paoaatloa 

centre aad stored i a the storage device. From here i t goes 

as aa laput slga&l t© both the mixer &ad the comparator. 

fhe comparator sow i s i a pos*eesioa of t»o s l ^ a a l s , oae that 

haa beea fed back through the semsor u a i t , aad that i s the 

r e s u l t of f i a a l speech output , aad another e lgaa l comlag frost 

the s torage device &ad which i s factually the o r i ^ l a a l ua i t 

hefore i t has beea ©edified sa aa affect ive dr iviag s l g a a l . 

fhe comparator aow performs the fuaet loa 'of ©oapariag the ®ad 

product » l t h the o r lg l aa l tasd uaaodlfied s igna l . I f the two 

are exact ly allies thea the e r ror s igaa l equals zero tmd ao 

gtodlfic&tioa i s las t ruoted through the a ixer device. However, 

the bigger tin* difference betvsea the two u a i l s i a :-he com* 

para to r , the s igger wi l l he the er ror s igaal tha t i s i a s t r u c -

ted to the sdxer . l a th i s way the coa t ro l le r ua i t i s eoastaat ly 
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iafonaed of the ou&put aad i s t ry iag to reduce th* e r ro r 

s igaa l to aero . Whea i t i s do&e, the storage device i s 

cleared aad the %hole process i s repeated. I t should be 

kept l a atlad that t h i s l a a iiO&el and not & repl ica of sea -

sory aad aeuro-iiuacular a c t i v i t i e s during the ssoaitorias of 

speech. 

t h i s model e&alaliia spaces distarhea*** that e&a he 

exper imeatally iaduced through delayed auditory feedbaok. 

Whea a sub jec t ' s aor&ai a i r conducted speech l a returaed to 

hia ears %ith a delay l a the feedback process , h is speech 

la ser iously d is rupted . I t i s usual ly characterised by r o ­

pe t i t i ©a of sy l l ab les aad wards, loager phoa&tioa time «ad 

lacraaae i a vocal i a t e a s l t y . 1*«e22 was the f i r a t to aea t ioa 

t h i s i a the l i t e r a t u r e daxias 1$50 aad siac® thea vast aaouats 

of research has heea doae i a t h i s f i e l d , the disruptl©a of 

speech uader taaee aottaltlos* i s understand**!* l a the l igh t 

of Vairfcajak*' model. 3h* re tu ra of the sub jec t ' s ueeal e a t -

pa t to h i s ear®, with the iaduced delay, leaves the compara­

to r unsat isf ied aad a resu l t ing large e r ror s ignal i a the 

e o a t r o l l s r u a i t . This expl&iae ushy the subject slews dowa 

h i s speech aad repeats s y l l a b l e s . 
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l a the preceding aeetioa i t has baea pointed oat that 

the ears play aa Important role ia »aifcorlB& the suhjeet 's 

vocal oatpat. I t has *l*e fomu B*tle*4 that ia fairhaaks* 

model the £»© ears play identical rolas la the monitoring 

proceee. This i s tha r*aaoa nfey the oerehral l&agaage 

l a t e r a l i t y he* aot seen taken into account l a th is model. 

The fellow!as section * i i l briefly survey the l i t e ra ture oa 

studies dealing n i th auditory dominance. 

S. Auditory Homlaaace. 

The lack of well controlled research la th is field 

i s s tr iking. Only a few references could he located that 

dealt specifically with this prohl**. The f i r s t lnve©tl$&~ 

t ioa was carried out ay fetersoa w aad reported during IMS. 

Me used aa earphone, mounted oa aa adjustable stand aad placed 

oa the output of a heat frequency osci l la tor i a Ms experiment. 

The subject had to stand i a front of the apparatus aad was 

asked to l i s ten closely If he could hear aay sounds *oalag 

from the earphone, the preferred ear mm aoted. The experi­

ment was carried ©at a few tlaes aad fetersoa concluded 

tha t , *»to varying degrees, individual* do prefer the sane ear 

whea l i s tea lag to a localised sound source**. * However, if 

g$ Oordoa I . Pete-soa, "tor Preference*, learns! of 
Saeaeh Dlsordere. Tol. ft ffo. 4 , leoeBaher 1*48, p . 31$-521. 

U I h l d . . p . M l . 
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ale fladings are observed gsore closely, I t i s aoted that of 

the tweaty-four subjects uesd, only eleven used consistently 

the same ear. The res t had mixed preferences, even within 

austere of the ease t r i a l . Although adequate s t a t i s t i c a l 

treatment ©f data la moa»eJdUt©at l a thl* study, the r a i l s -

h i l l t y of findings @i©ae appears to tee considerably feeler aa 

acceptable level . The B&m sethod hue been tr ied oat ©a a 

auafeer of subjects aad i t was &lm found that the preference 

for oae ear i s very inconsistent aad iaflaeaeed by body 

posture sad telephone speaking habits . 

Ia aaother study by Moaasey aad Peterson28 the pos­

sible relatioaship between e&r preference aad other la te ra l i ty 

characterist ics »** investigated, they used the sasae tsehai-

ejie, already described, to determine ear preference, lash 

sablent was given thra* t r i a l s and oae iacoasistent choice 

labelled the eubject as Inconsistent regarding ear prefereace. 

The same proceiure uas followed la detansialas handedness, 

four t e s t s were gi^ea, oae where the aabject had to aascrew 

the cap of a fountain pea$ another ignore the subject was 

ashed to write froa dictat ion, nai&bere with both heads oa a 

blackboard} a third t e s t $h*re the seme procedure was followed 

oa papar instead of oa the blackboard; aad a fourth tes t ishere 

SS Claudia* loaasey aad Sordoa 1. Fetersea, **Th* 
Relatioaship of Ear Pref*reae* to Other Laterality Cheracteris-
****** | | | r n a l of .Speech Msprders,, Tol. 9, So. g, June 1944, 
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the subject had to copy a pattern with both hands aisaulta-

aeousiy, oa a piece of paper. The subjects had to show coa-

s i s tea t preference oa three of the four test® before they 

were accepted as either r i*ht- or left-handed. 

Three tes ts were used to determine eye preference. 

SubJeets had to s i * with a pencil at the •x**ia*Y*» no®e* 

them the sane procedure «** repealed whea the subject aimed 

through a funnel, which necessitated the use of oae eye, 

and l a s t l y , the teat of convergence mm used where the sub­

ject had to focus oa aa object that was approaching him. 

The ey* that brohe away f i r s t «as considered the aoa-

dosiaaat eye. 

To determine foot prefereaee, four testa were used. 

The subject had to step upon a h&x. aad ihea do^a, the leading 

foot being eons!dared the dominant foot. In tha second t ea t , 

the sabSect had to kick m ball directly into a corner, the 

foot used w«* eoaaidered the preferred feet . Xa the third 

t e s t , the sub3acts were ae&ed to f a l l forward aad neteh 

themselves by stopping their fa l l with oae leg. The leg 

used eas coaaidered to indicate the preferred foot, l a the 

l a s t tes t , the subjects «•*• ashed to try to get oa a table 

hy placing oae haee oa the table top. The lag used was eoa-

eiiered to indicate the preferred foot. 

Of the forty-fit© subjects tested, 37.8 per esst 

preferred the sa®e ear aad the aaiae hand. Oaly aiae coasiateatly 
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preferred the opposite **r and haad. The relatioaship between 

preferred eye aad preferred ear was less marked, caly B8.9 

per cent of the subjects preferred the e&©@ eye aad ear . 

©aly seven subjects consistently preferred the opposite ear 

aad eye. t a r aad foot preferences aaewsd the closest re la ­

tionship; 4&.& ^m: cent of the subjects preferred the same 

ear and foot sad only four consistently preferred the oppo­

s i t e ear and foot. Moumsey and Fetersoa therefore coneluded: 

These data indicate that there i s so&o positive 
relatioaship between ear preference aad the other 
l a t e ra l i t y characteristics exasalaed ia th is study, 
although the data do aot Indicate that this r e la -
tioaehip i s part icularly close.*6 

However, the reason for choice of t e s t s , aad espe­

cially the scoring c r i t e r i a , resiaiae unclear. Unless aa 

action to be perfos**4 requires eoaia degree of dexterity or 

meaaiagfulaess la terms of approaching a goal, aay oae of the 

two organs can be applied efamily va i l . Walfciag, for example, 

Is aa act ivi ty that everyone has developed so well that the 

leading ?eet in starting the action can hardly be considered 

as the preferred foot. The ®«i* applies for the tes t sshere 

subjects had to uascrew the top of a pea. Union actioa i s 

actually ©ore ifflportaat, unscrewing the top or holding the 

peat Subjects executing the movement with both heads 

simultaneously were also labelled as iacoasisteat . This 

26 ggeuaasy aad Peterson, So. P i t . , p . 123. 
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explains the la rge number of so-cal led Inconsis tent choices 
SMS 

i a the i r table aai casts some doubt ca the val idi ty of 

other findings. 

l a aa attempt to «*Mn*tr*t* relationships b@t%#ea 

. . r V N n M M . an* M « l « . M l * . « l l t . mi N t a » « » » . * 

the sasne technique to determine e&r preference and adminis­

tered audiograms to sixty-sine subjects, using the follow!m 

frefueaeiess IS®, CM, 61*» 1014* J&048, 40t©, sal 81W, They 

used a method of taking the tilftersaee la decibel between the 

acuity of the two ears for each of the frequencies. The 

av*v*£* of these sevea differences mas tahea as aa ladlcation 

of the degrae of r ight- or lef t eer super!oritur, than the 

Hf&t ear was tuperlor, the difference «t* eoaslfared posi­

tive aad *h»& the lef t ear was superior, the dlff er«ace isaa 

considered negative. Again, a large number of subjects were 

iacoaalsteat i a &heir ear preference, for reasons already 

asaatleaed. After analysing their f i n d i n g , aad trying to 

relate i t t© ear preference ia various nays, they* ©©seinded* 
Thus, a score geaeral coaaideratioa indicates that 

the diffareaoe ia hearing acuity between the two ®ars 
would aot usually be © primary factor i a determiaias 
ear preference.®* 

mmmtimmtnmwm, n wiimwu—MTMM numin.ni •> » w w w 

»* Houasey «ad Petersen, Qaf. Cj t . . p . 188. 
£8 I . l , l i l t o aad Sbrdoa S. Peterson, "The Belatiea 

Betureea ftsr Preference and Hearing Acuity**, Journal of 
Speech Msorder®. Tol, 0, Ko. g, June 1*44, p . 1£5*1S5. 

S® Ib id . , p . 1*0. 

http://numin.ni
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Ho further studies la this direction could be located after 

thee* appareatly unsuccessful attempts to demonstrate the 

existence of aa ear dominance. M m& pointed out, these 

investigations were concerned with ear preference &sd aot 

filth a functional pretomlaaaee of the ©at ear over the other. 

Superiority of acuity •***:•* of oae ear over the other does, 

to sorae extent, laa i ta t* a possible functional predominance, 

although El i te and ^stersoa have demonstrated a© s l p i i f i -

eaat relationship of hearing acuity with car preference. 

Another attempt to demonstrate the existence of 

auditory dominance with another approach was the study of 
s i 

l l k l a s . * She t r ied to demonstrate auditory doulsaaes ©a 

the aaaussptiea that oae ear takes leadership la the monitor­

ing process of speech, already described. She mm€, the B«um 

asthod as Petersen to «*texttln* ear •p?®f®Tm®m aad assumed 

that whea the preferred e*r 1* *xpo**d to delayed auditory 

feedback, the effects noticeable oa speech would be more d i s ­

rupting than those effect® noticeable when the aoa-preferred 

ear is exposed to delayed auditory feedback. She used a 

SO Bilto and Pe t#r»a , 0p. € l t . , p . 1SS. 

gg Mouasey aad Petereoa, Oo. Sit. , p. lEi. 
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lead nhite aoise to mask the contralateral ear and presented 

the delayed feedback f i r s t to the preferred ear aad la ter I® 

the asa-preferred ear. The *x**rl«*ot «a® ale© repeated v i t a 

a binaural presentatioa *f the s t iaulus . One huadred aad 

tweaty-sevea subjects were used and had to read very short 

pasea.ee, eose only aferns** of three word*. The ©v@r~«ll 

reading t lse was ts&ea with a stop watch t© oae fif th of * 

second• So differences could be found l a reading between the 

conditions ithere the preferred aad the aoa-preferred ear had 

been exposed to delayed auditory feedback. She concluded} 

The resu l t s of th i s study do aot support the 
hypothesis «f dominance ia the audi fiery ©ease. The 
failure to de&oastrate s t a t i s t i c a l elgaifl caaee of 
differences ia duratiea of oral reading responses under 
delayed side-tone saggeet*. the possible effects of ,,. 

factors that were aot centre lied la th is investigation.2** 

The use of *a*fe short reading phrases aad the rather a«k*ar* 

tlining device could, possibly have influenced the resul ts to 

such aa extent that no slgalfleaat eoaolttaloB could really be 

drawa from this study, l a each a short reading period, the 

reaction tla* of the *na*rlnsBt*r in pushing the atop watch, 

i s probably longer fehea the difference bet^eea the duration 

of reading passages compared. Also, the fact that the sub­

jects were screened oa aar preference principles, which i s 

aot a v%rj rel iable avaaur*, could have influenced the 

m liidLns, fift,„pEfc.. P. 1*. 

http://sea.ee
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resu l t s . $To attempt *a» sa&de to re la te ear preference to 

other l a t e r a l i t y charact tr lat ics for the final esperijsemt. 

The approach, however, apps&rtd to be useful i a attempts to 

demonstrate auditory dominance. 

Sor**a Kiaar*,** ia a recent study, used subjects 

tilth epileptic foci ia various areas ©f the brain and pre­

sented digi ts to the two ears , ei ther simultaneously ia pa i r s , 

or la rapid succession. The subject vs* required to repeat 

a l l the numbers he had heard after each group of s ix . I t wm 

found that damage to the lef t temporal lobe impaired over-all 

perf®r«aa^, regardless of «&ich ear received the s t imuli . 

Fost-operatlve scores also suggested £hs*t unilateral tenperal 

lobectomy, oa either aide, slgalflcaatly impaired the reeogai* 

t i ea of material arriving at the #«r coatraiataral to the 

reaoval. frontal lobectomy did aot Impair the performac© la 

aay way. I t was therefore concluded that the crossed eos»c -

t loas fro® ear to cortex are stronger or mere numerous thaa 

the uncrossed or ips i la te ra l connections. These findings 

have &lrm&f been **11 established la the animal l i t e ra tu re 

aad i t now appears ** i f a s l a l l a r en&nlwtion exists l a sum. 

Another finding of this study v*» that pre-operative scores of 

M Soreea Cimura, w8@ae iff eat* of T**B>ersl-Loh* 

m XMd., p . 185* 
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recognition were significantly higher for the right ear than 

for the le f t ear, regardless of the s i t e of the lesion. This 

was interpreted to indicate that ia the aubj*ot* ua#d, the 

lef t temporal lobe was store iaport&at (dominant) fchaa the 

right temporal lobe la recognition ©f verbal material. This 

flading ia well l a agreement -with the f*«t thai the le f t 

tesiporal lobe la usually dominant for »p«soh, as already d i s ­

cussed ia a previous soetion. 

This conclusion probably led Klaara to follow up the 

previous study to investigate the hypothesis that , # l a sub­

jects with speech represented %n the right hemisphere, recog-

ai t ioa of verbal sa tor la l arriving at the lef t ear should be 
&V 

®ore offici*at*. l a this study aha used 1ZQ patients at 

the Montreal ]f«arological Ins t i tu te «ho had epileptogenic 

lesion* of various parte of the brain. She group wa* divided 

lat© two | 10* who had spaaeh represented la th* lef t hemi­

sphere m& 13 who had speech represented ia the right hemi­

sphere. The method m®& ia determining la tera l de&dnanee for 

speech wt* the sodium eagrtal aphasia t e s t , iatroduotsd hy Wada 

(1949) aad described by Peaflald aad Eoberts.^8 Sodium 

sasytai la injected lato the internal carotid artery of oae 

side, ^heraby the fuactloas of that hemisphere are temporarily 

3y Boreea Xiawra, ^Cerebral Boaifisaee and ta* Pereep-
t loa of ferbal Stimuli*, Op. .git . , p . 166. 

m Feafleld aad Roberts, Oa. P i t . . p . 86. 
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disrupted, ©yephasia usually occurred after the dominant 

he&isphere had been iuject«d. lae tes t procedure ^ae the 

st»iaa as ia the previous study, digi ts ia groups of six were 

presented to the subject im such a ***? that half came to the 

le f t ear aad half to the right ear. She concluded! 

these data iadieate that vthea speech i s repre­
sented l a fehe le f t sts&lsphara, the right ear i s sere 
eff ic ient , and when speech is rep reseated la the «_ 
right hemisphere, the lef t ear is » r e e f f i c i e n t . ^ 

Subsequent analyses were performed to determine if t h i s f in­

ding i s related to handedness and i t was found that handed­

ness «as aot a factor i a producing these resu l t s . Again, no 

e r l te r ia are given for aay la te ra l i ty tes ts that aay have 

been u^sd to dotexmia* handedness. Imese findings are also 

la «gr**asot with her previous study*® where I t was stated 

that the crossed auditory pathways are sore efficient than 

the nacres sad. la a concluding riAarfc, she st&ted that one 

of the reasons whf the better efficiency of the a&r, centra­

ls* tara l to the ®pm®h ©«tre has so far gone undetected, aay 

be that ia most people both pathways tare well developed «s,md 

that a difference can oaly be detected whea the saateri&l has 

a certain degree of difficulty, or whea the two pathways 

$9 Doreea Kimura, •'Cerebral Bojsiaeae* and the Percep­
tion of Verbal g t lan l i* , ft»......«U.. p . 16S. 

40 , "Some Effects of $smporal-Lcbe Dsasg* 
oa Auditory Farcaption*, On. P i t . . p . 163. 
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are la direct competition during simultaneous presentation 

of s t imul i . 4 1 

By way of conclusion the aoat important flad lags, 

mentioned la the previous sections, will be su®sari2ed aad 

a rationale aad general hypothesis stated for she present 

laveatigatloa. th i s general hypothesis will ihea be br©i£en 

do«a into *tati*ti**l hyp»ihe*ea aad descriptions of esperl-

jaa&t&l design l a the fe l iming chapter. 

4. Suiaary, Rationale &ad Oeaeral Hypothesis. 

A systematic survey of the l i te ra ture over the past 

hundred f*&m, by several authors, oa the occurrence of l e f t -

end righfc-hs&lplegl© ari&h aphasia, has led to the conclusion 

that cerebral language l a t e ra l i ty I s usually restr icted to 

the le f t hemisphere, fhere are cases fcaoisa where the r ight 

heaisphere undoubtedly subserved inn apse eh fuactioa, but 

th is a a erne to be am e&tranaly rare occurrence, language 

l a t e ra l i t y also appeared to be a fuactioa independent of 

handedness. These findings were l a te r confirmed by methods 

used ia e lectr ical ly stimulating or interfering with certain 

parts of the cortex. Ssswer, l a t e r a l i t y t e s t s , used l a 

determining handedness of the pat ients , were aot mentioned 

aad i t appears fch&t the findings should be interpreted only 

41 Boreea Elmara, ^Cerebral Boasiaaaoe end the Percep­
tion of Terbal Stimuli*. Oa. Pit... p . 166. 
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l a terms of handedness i a the s t r i c t ssasse of the word, and 

aot la terms of l a te ra l i ty or sddedaess®. Also, without ex­

ception, these fiadiag* have been derived from the observa­

tions aade ©a braia damaged subjects where either sp***h 

fuactloas or certain l a t e r a l i t y aap**t» could have beam 

transferred to iih® opposite hemisphere. Since, la most o&ws, 

the onset of the damage la aot known, the possibi l i ty of such 

a CBafueioa could aot be ignored aad findings should be v®Tf 

cautiously applied to f i t the general non-hospitalised 

population. 

l a a following section i t has bee® pointed out to 

what aa extent she ears perform a monitoring function of the 

subject 's vocal output. A •*&•!, using a closed cycle con­

t r o l system, was discussed to point out ho% a eh*noa*aa& like 

delayed auditory feedback can striously disrupt speech. 

Slace this medal a&sujised Identical functions playad hy the 

two care ia feeding bach information to the control ua i t , 

a further laveatig&tloa was necessitated to evaluate s t a t e -

as ate tthleh cialaed the presefice of dominance in the auditory 

sense. 

I t ess found that ana auditory dcs&aasee do«s appear 

to «xi*t, using ear preference as a aieasure. lowever, ear 

preference does aot s#em to be a rel iable i&a&ssure since i t 

i s influenced by aoise external factors that cannot be 

eoatrolled. Further attempts to re la te ear preference to 
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other l a t e ra l i t y characterist ics aad to au4i !ory acuity were 

rather inconclusive, although th® possibi l i ty of so&® rela­

tionships «ere indicated. A better controlled study, using 

brain damaged subjects, found ftwt the crossed auditory 

pathway© are aore efficleat than she uncrossed m& %3m% ls> 

fera&tios arriving at the ear , contralateral to the hemi­

sphere stunt la dominant for speech, i s bet ter recognised 

than information arriving «t she Ips i la te ra l ear . th i s l a 

i t se l f ia a clear demonstration of the existence ot auditory 

doaiaeace. fhese findings were aot related to handedness 

bat appeared to be only a fuactioa of cerebral language 

l a t e r a l i t y . 

fhe aain intention of the preseat study la to demen-

s t ra te the existence of auditory doMnaaea vitk a ao rwl 

population sphere there 1* a© history of brain dsn&ge. Im 

the previous study that demonstrated a difference between the 

ears contralateral and Ipsilafeerai to the speech centre, there 

was knowledge regarding the localisation *f speech functions. 

Seine* such a drast ic oensure as the sodium aaytal aphasia 

t e s t oaoaot possibly be used la a normal population to locate 

the speech eeatre, cerebral language la te ra l i ty i s going to 

b* aw used oa grounds of l a t e ra l i ty t e s t s , two samples will 

fee takes of high school students «ho demonstrate aeapiete 

right* aad left-aidetnas*. Instead of ear preference, a 

aeasare of auditory &®®Xnmm 1® ter»® of acuity scores will 
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he takea. Those eabjeete fcfcjtt demonstras* adequately the 

presence of rif$at-handedness, -eyedaess, -footedaass, tad 

Huarotia*** vrlll be called completely right-sided. The **•* 

measures wi l l be tah@a to secure a left-aided group. I t m i l 

be laferred that the rlght-»id«d group has le f t cerebral 

language l a t e ra l i t y and that the left-Bided group has r ight 

cerebral language l a t e ra l i t y , Th* ear contralateral ft© the 

assumed speech centre « i l l be called the do&iaaat ear , and 

the ear Ipei la tera l to the aaeaj&ed speech centre will be 

celled the aoa-doaiamat ear . 

Since I t ha* has® demonstrated that the difference 

between the ears i s only detected whea the aa te r l* ! reaches 

a certain level of dlffloalty or <*h*n the two pathways are 

i a competition, the AmSammt aad aea-deadaant ear will be 

exposed simltanaeusiy* th® one to a direct feedback und the 

ether te> a delayed feedback of the subject* s voice. Since 

I t la feaevsa that delayed auditory feedback iapalrs speech, 

i t Is assumed that the subject**, speech id 11 be s&ore impaired 

whea the dcnlaant mr la exposed to delayed feedback than 

«fe*a the aaa-do&laaat e«r i s es^osed to delayed feedback. 

fhe same teadeaey is hypothealaed for the right»sided» aa 

well as the left-aided group. 

the tollowlag ek&piiei? will be concerned with aa 

elaboration of the general hffotheais iato ©ore specific 

s t a t i s t i c a l hypetheaea aad with a description of the 

experimental design. 
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th* preseat chapter «&11 attempt to give a precise 

description of the Methods employed in *«**«alag the sub­

j ec t s , ia set t ing up *«»Ap*s»vt and calibrating i t , of testing 

procedure and analysis of speech a s s i e s into ran? scores 

and, f ina l ly , of the s t a t i s t i c a l design aad hypotheses to be 

tested, th* description will be done ia such a ««y that th® 

preseat study can be duplicated hy other investigators, i f 

so desired. 

1 . the 8*j*pl*. 

tfe* sample consisted of two groups of high school 

students, twenty of yfaem demonstrated cossplete sight* 

Bidedaees and tea «feo were completely left-sided, tb* pro­

cedure la securing the sublease was as follows;. 

a) Msials t ra t ioa of l a t e r a l i t y f a s t s . - th* full 

co-open* t l on of oae of the local high schools aad i t s staff 

members was obtained aad the project was explained to the 

priaolpal . I t wea found that there were approximately f i f ty 

students la the school who demonstrated preference for the 

lef t haad. Of these, tea were eliminated because they were 

in higher grades and testing weal* have interfered with 

aehool work aad ©lass routine. Of the regaining forty, two 
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were *liainat*d because of tern brain damage, oae subject 

who had had polio a t aa early stag* was also eliminated and 

five acre who doaoaatyat**, to setae extent, speech disorders 

of a vary all*: nature, toe subject fid not speak Saglish as 

a f i r s t language ®a€ another feed had dsaage of the right 

eardrua, loth these ease® were «l*o eliminated, th* r e -

maiming th i r ty were then adidaistored the following 

l a t e r a l i t y testes 

The subject was headed a piece of paper aad a pea 

aad ashed to write his aaae. Then he me also ashed to 

write his aaae with the aoa-preferred haad. He w&s also 

asked whether he considered hi&self to be a lef t«haader m& 

whether he performs aay other actions with his right hsad. 

Only whea the eubjact replied that he considered himself to 

he a l«ft~haadar eat that he constantly preferred his l e f t 

head, was testing continued. I s then was given a place of 

p$$$x that was rolled ia the form of a hall and he was ss.x&d 

to stand bach a few yards aad throw i t as hard as he could. 

The subject was then given a piece of cardboard, 

approximately four inches by six iaehes with a small hole 

punched l a the ceafcer, and was esfead to stead hash a few 

yards, heap I t l a both hands a t arm's ieagth, aad to look 

through the hole at the examiner's nose. He was then handed 

« V-eeop* aad ashed to keep i t ia both haad® aad to look a t 

the eatasaiaer, f ina l ly , the subject was given a haleidoacope 
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aad ashed to hold i t against the l ight aad to look inside. 

I f at aay stage the subject demonstrated a preference for 

the right eye, the tes t was discontinued. 

The test for f*at*4s**a consisted of haadiag the sub­

ject a sheet of $®$®T fchit was rolled ia the for® of a ha l l , 

aad he was ashed to kleh I t as hard a© he could so that he 

could h i t the eeiliag of the r ton. t h i s was T®-pmt®€ a few 

t laes to aote consistency ia ta* choice of foot. Only whea 

th* subject clearly 4*aon*tr*t*4 a preference for the l e f t 

haad, l e f t eye and le f t foot, was the tes t continued to 

determine earedaess. 

the t e s t for earedsesa consisted of the administra­

tion of audi ©grass to the remaining subjects. A eal** room 

was chosea for th is purpose aad a Main© 1UUSB portable 

audlofiyeter was used. tit* subject was properly interned 

about the tes t and given explanations when he asked <fu?,ra­

tions, l e was then givea the instruct ions to the tes t and 

aeked to indicate with his finger as soon as he heard a 

sound em oae of the two earphones. JSa should heap eat his 

flager as long as he heard th* sound aad should only pall 

ba*h his finger whea the sound wns no longer audible. Before 

the teat s tar ted, the subject was gitrea aa indication of the 

nature of the sounds aad also told at which ear to expect 

the aeua&. The subject was then pieced l a such a way that 

he could aot see the examiner, the earphones «sere pieced 
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oa his ears aad th® teat started at a frequency of oae 

thousand cycles per second, the teat w&® *tart*4 at a level 

of approximately tea decibels «*d mm gradually decreased 

un t i l the subject could a© longer hear the par® tone, the 

sea* procedure was then rep©®feed, approaohlng the threshold 

froa a level of -10 decibels. A OOB»O& point was determined 

la this way to la&ieat* &he threshold of th® sub > at «t that 

part icular fcaauoaoy. th* ®«®e procedure was subsequently 

repeated for the following frequencies ia th is ordert 1,600, 

2,000, $,000, 4,000, 0,000, 8,000, *50, 500, 260, and IBS. 

After a res t period of a few minutes the ®mm procedure was 

repeated for the other ear. Only alr»oonda*t«6 pure toaaa 

were used ia the audi ©metric test ing. 

b) ^aalyais of Ai41ogr*a*.* th* obtained aadiaggaa* 

were then analysed fee determine if assy atgaif leant heanag 

iapairaaeat for either of the two mr® mm present, a© 

method employed was that prepared by the Subcommittee on 

Boise aad approved by the Oouaeil of th® Aasrlsan &®%&mY 

of Opthaliaoiogy aad Otolaryngology. Only audiograms which 

Indicated zero per coat haariag loss for ei ther ear were 

considered for further aaalyels. The audiograms were then 

1 Beam If. LUrl* , Ghairasa. "Ouide for to* lvalue tloa 
of Hearing fapalraaat - A Bsport or the Ooisslttee on Ooaaer-
vatioa of Hearing*, g f t m ^ W , . tor lcaa Ac^d.e^y of Cpthal-
ao^o*y,.aad. Otolaryajfrfoar.. Sfereh-Agrll. 1966. p . S66-686* 
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transformed in to unite on a ten-point scale to compare the 

r e l a t i v e off!elan©y of the two @&rs. The values have b#ea 

chosen a r b i t r a r i l y ss© tha t & threshold of -10 db, for aay 

frequency would correspond with a value of 10 oa the t e a -

point scalej & threshold of -6 db. would i ad i ca t s a t a l u e of 

9; 0 db. TOuld correspond to a; 16 db. with 7 , «M so oa. A 

threshold of 440 db. for say fr tfaency would therefore 

correspond to a value of 0. l a t h i s way a vsiiue h&a btea 

obtained for each of the eleven frequencies! t e s t ed . Aa 

average of these eleven values for the l e f t ear was then 

used to Indicate the j»aa acui ty score for the l e f t **r. In 

a s imi la r way, ta* aea& acuity score for the r igh t ear h&® 

beea obtained. Oaly those audiograms %®re retained, for the 

l e f t - s ided &rmp %h!ch *how*d a higher a*«a acui ty a cor© for 

the l e f t e&r. 13slag t h i s procedure, tea subject® war® r e ­

tained for th® f i n a l l e f t - s ided group. Jm average hes also 

beea obtained of the tea values for ®&eh of the eleven f re* 

cueaeies . f igure 3 »how* the d i s t r i bu t i on of mam acui ty 

scores of the tea l e f t - s ided subjects oa each ©f the eleven 

frequencies. Oa the v e r t i c a l ax is the transformed v&lues 

are indicated &ad in parentheses are the o r ig ina l values from 

the audiogram that iodleet* hearing lo s s in dec ibe ls , i t e®a 

be seen f rea the f igure that she dominant ear ( l e f t ear) has 

b e t t e r acuity tm% the aoii-doaiasnte ear ( r igh t e&r). they 

bas ica l ly follow the aaas pa t te rn but do aot overlap at saay 
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Figure 3. Mean acuity scores for ten left-handed 
subjects. 
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frequency. A J, t e s t has b«&es p«*foraed to deteraslae whether 

the aaaa acuity scores for the do&iaaat ear are s ign i f i e s* t l j 

higher than those of the aoa^oai&aat ea r . 1 % value of 

1.96 has bsea ofelaln*d which i s aot s iga i f lean t a t the .OS 

l eve l of p robab i l i ty . 

After the tea atibjeots for the l e f t - s ided ^roup have 

been obte lasd , exactly th® $&&© procedures were followed t o 

secure a r ight -s ided group. K*l*tiv*ly few sub|@cts had to 

be elissiaaied aad a group of twenty ri#tt~sdded subjects was 

©bt&ined. Figure 4 shows the d i s t r i bu t i on of mean acui ty 

scores of ?$m twenty r ight-aided sahje«t* oa each of the 

eleven frequencies. I t can be s@#a that the dlff ereno* be­

tween dominant-- »ad aoa-doalafeat e®r i s more mmk<»& tfam for 

the lof t - s ided subjec ts . A & t e s t yielded a value of 15 .6 , 

which iadi©at@a a s ign! fie .sat Siffsraac® between the a**a 

acuity scor ia of the dojjdaaat and aoa-doisiaaat ea r , a t th* 

.001 l e v e l of p robab i l i ty . Figure 4 a l so indica tes the 

p o s s i b i l i t y of & differeae* i a varisao* b«twees, th® acuity 

acoras of doniasas. «*ad aoa-domla&at ears oa che eleven f r e ­

quencies. The variance was obtained for dominmt aad noa-

domiaaat earm aad a t e s t of significance ladlested tha t the 

veriaaee for th* aoa«doiaiaaat «&r i® s igni f icant ly greater 

than for the dooinaat ®&r. thin ^aa {significant ®s the 

.001 l eve l of p robab i l i ty . 
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Figure 4. Mean acuity scores for twenty right-handed 
subjec ts . 
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The t h i r t y u n s e a t s obtuleed for ifcws taperliaent did 

aot dei&Gastre^e ssy obvious sp««e& o r re^dlr^ d i s a b i l i t i e s ; 

there was a© h is to ry of aay brain fcMge; hearing acui ty was 

eaaaa t la l ly aorsaal and i&t«ll ig*ae* wa.e averege or above 

average. The le f t -e lded group doat i t tad of four g i r l s and 

s ix bays with a %eua age ai f i f teen years t»ad tare© month® 

aad a rsag,e of t h i r t i e s year® and two ©oaths to seventeen 

y»ars aad oa© aoath. Tm r i£ht -s ided croup oonsl et*d of 

tea u l r l s «ad tea boy& * i t h a aaaa eg* of fourteen years «ad 

eight aon ths , ead a rwige of th i r t een years &ad three months 

to ssisteea year® aad nine months. 

2 . Xastrujueat&tloa. 

the iastruiaeats used for the exper Laeat eoasleted 

of a Saraaaa £erdoa Stereo esaj l i f ier , typ© A 500j sa Aapex 

tape recorder , type $60; two Shore oertm&e mleropao&es, 

tgrpe B^SO; oae pa i r of Phillip® l iquid iseula ted stereo ®&r-

phoa#s; a M&leo sU-£8 audiometer; « ooastraetedl a e t a l switah 

hoxj aad two Shurite v H ^ e t e r s , r e e t l f i e r type. Figure § 

eoateias a dl&gr&is of the s i r a u i t . 

I t eea oe aeea l a s t the switoh allowed on© of three 

d i f ferea t eoaSitioa® to the eerphoa**. The f i r s t eosdi t loa 

simply relayed the sabjss t*s voles fvom the aioropboae 

through the e a p i i f i o r to the eerphea^*. With the swltoh ia 

t h i s pos i t ioa the su&jset w i l l heer himself d i r e c t l y oa 
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Figure 5. Diagram of circuit. 
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hath ears of t h e earph©ae&. This ooadlt ioa wi l l be ©sll*d 

eoadit loa ( a ) . A *oaa*etlon to the Aapex allows the §uh~ 

jee t*s vole® to he resorded while he spe&fts. 

With the switoh i a poal t ioa E, the suhjeet*s voice 

i s f lxv t relayed s© the Asp** ead rseord**. A saeoad play-

baek head, sieuated a l i t t l e dist&aae away troaa the rwoordlag 

heed, plokei up the rseorded ¥oia© a f r so t i ca of a tee© ad 

l e t e r , relayed I t through the amplifier to both earphoaes 

d i r e e t l y . Kith the switch i a t h i s pos i t ioa the »ubj**t 

he&rd h is owa vole* a f t e r a. short delay l a the feedbaak pro­

cess . This eoadi t loa w i l l he ©ailed eoaditloa (b), la* 

oiateao* hetweea the reeordiag wad playbask heeds wes t»&~ 

sored aeotir&tely tad with a tape speed of *.5 iaohes per 

seeoad, %hieh w&& used throaghoat the *xperlA*at» the 4*1 ey 

iadaeed iat© the feedbsaoie wse eetiAated a t ,1SS se&oad. 

With the switoh i a pos i t iea 3 , the l i a i s e i s divided 

l a t o two sei^r«ite eheaaels. Xh* e&® goes t i r e e t l y to the 

sApl i f ler sad from the re , through oae of the two eh&a&ele of 

the amplif ier , to ©as of the earphoaes. th* other oJLrouit 

i s f i r s t relayed through the ispex where i t i s recorded aad 

delayed i a a maimer talreo&y d**orib*d. Froa there i t i s 

fed threagh the other ©hs&ael of the amplifier to the oth®r 

•arphoas. With the ewitah i a th i s p o l i t i e s the uubjeet hs**r* 

h i s owa voice d i r s e t l y oa sh* «a@ ear aad delayed oa the 

other eur . t h i s soadi t laa w i l l b® e&Ll«d eoaditloa (o) wh*a 
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the delayed algaal wte oa %\m tsoa-doniaaat ear ?nad th* 

dlreot eigacl oa the doaia«»t ear. 

l a extra ravers® switch, oooat** oa the oatpat 

termiaale of the *M»lifl*r, allowed &he elgaal* to be re­

versed so that the dtleyed siftji&l i s oa &h® doaiaeat w r aad 

taw direet alga*! ©a the «R-4o®daaat ecr. Ihis soaditiea 

will be oallftd eoadltloa (*). 

Slaee, ia the mala experiment, eoadltions (<a) aad 

(d) will be compared, i t Is of the utmost l&p&rtaa&e to 

assure that the tw* ei^aal® arriving at the two ear*, ere 

idea t lee l , *£*ept for the d*l«y i s th® ©ae. the f i r s t Im­

portant ©oasideretioa is that of fre^ueaey reepoase of the 

eqaipmeat. the E^rmeaa Kerdoa amplifier i s eapeble ef de-

liveriag a f i s t , uadlatortad algae! beswaea £8 a»4 15,O0O 

• •p.*. 91wi ^apes tap* r*eerd*r, nh@a a tape speed of ?.S 

lashers per a«eoad ia us#d, ale® rwpsad® with a f l a t sarve 

ap to approximately IS,000 *•*••« The ^hl l l lps stereo ear-

phoaes have a f l a t frequeney r#sp<>a&e betweea E§ sad IS ,000 

e.p.a. »ad the aleropheae i s s«id to be fre* fro* say dadesir*-

able peshs ap to 13,000 o.p.s . I t i s therefore aesuaed that 

the *ign*l*» whether they are dlreot or delsy^d, &re uadis-

torted, a t least withia th® reage of aons&l heeriag. 

A aajtt eoaeld*riitloa we* that of ph&si&g. i t 

ftppears to he loportaat taut the two sarphoaes be ia phase. 
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th is was aoeo&pllshsd by a switch oa the amplifier that 

eaehles this eidjusitntent. 

A las t eoasldexatioa w&s thet of lat*a*ity oa th® 

earphoaes. the followiag preeeaurs was followed to e s l l -

hrate the eq&ip&eat for e%ual Intensity oa both eh&saeiss 

two a u r i t e W-sneter* w#re eon&ftated. to the eaaput t^raiaal® 

©f the two ohtaa^is. the masters •pare adjusted to have a 

eoasmoa zero nM whea t&« Jtderophoa* soefc*t ©a the switch box, 

wet ased as am Input for the audiometer, the auAloo*ter was 

set for a frequently of 500 o.p.s . aad aa Intensity of §0 

deelhels. W&ea the aadloaeter aad th© amplifier were 

switehed oa, the pare tea® was h*ar4 oa th© earphoaes sad 

the W-iaeterB ladleated a reed lag. The amplifier we© thea 

adjusted to ,give m$±mm tiaaaa®! separation oa the s&areo-

soa© ooatrol aad the fcel&ao* soatrol was gradually «djtt*t*6 

a a t i l both meters gave the *ej*s reedlag. the volume ©catrol 

was thea *jiju*t*« unt i l to* W~wst®rs showed a, defleotioa 

of 100$ or 0 VU-tmit*. The reverse switoh was ta*a pat ia 

to reverse the siga&ls* aad the ©oatrols were agaia adjusted 

vtatil both meters shewed the sua* reu&iag. *hea the oalibra* 

t ioa has feeaa eosipleted both sisters iadiee ed the stiae 

readies of 0 W~ualt&, wblah stayed eoasttmt r*gerdless of 

the eoaditjoa used. I t «ss® therefore afesusied that the 

ia teaei ty oa both #&r& wax exactly the sase. 

the eoatrois were thea looked aad aot touched a a t i l 

the experlaeat we® eeispleted. 8*v*rta*l*ss, a t the 
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beginning of e&eh eessioa wife a sabjeet, the pure tea* we© 

applied for tea seeoads aad was recorded, th is served a dual 

function, to determiae whether the eoatrols raaalMd ua~ 

teamed aad to serve «• * enllbratimg sigaal for the enaiyfd* 

of th* tapes, whieh will he d*«*rlb*4 l a t e r . All speeeh 

saaiples were recorded ©a Asp** reeordiag tape, .0 a i l . aplar. 

ft. festlag Froawdur*. 

the readiag passage need ia the experteeat eoatlsted 

©f a 127-sylleble jwragrapfe (see appeadlx) that was adopted 

froa l o l l . the passage %©s typed la ®p&®&& eepltsle oa & 

piece of paper sad Mjuated oa a a&rdboard. the ea^erimeat 

was eoadaeted ia a sound iasal&ted room sad mhea the subject 

eatered the room he was seated ooafertaely at the tale* i s 

froat of th© oierophoae. l e was thea glvea a* espiaastiea 

of the procedure end *** naked to reed the pessege for htss» 

self to get eetpmlated with i t . Aay words that he did aot 

kaow, or whleh a* siiaproaosmeed» -#sre oorreeted s© that the 

sabjeet was fa i r ly f s a i l i t r with the pa*»ag* at the begiaaiaf 

of the experiment. 

Xt wee thea explained to him that i t is the aim of 

the etady to lavestlgete reedlag habits of l e f t - aad r ight-

headed people aad that i t i s oaly r*aair*d of hi® to reed 
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the passage ia e aormel way. Ia order to get used to the 

experimeat&l ooodltt,**, where the sab Jest wee weariag ear-

phoaes aad heard himself through the earphoaes, the safejset 

was allowed a few alaates of apoatesaeoue speeeh «hll* wsar-

lag the phoaes. I* wee also seised to reed the passage 

aloud, ihea he fialshsd, he wms iastraeted that i t w&s very 

good, aad that that i s si I that was refaired of him. Be ws« 

a eked to read la * aornsl way without hesitailoae. Should 

he feake aay errors , be was »sited to ignore them aad eoatiaue. 

The subject was also ashed to maiateia the distsaee of appro-

xloately five laehe* hetweta his moath aad the aierophoae at 

a l l times. Whea eforythiag w&s elear, the tape reeorder was 

started aad a top oa his shomlder was the lad lea t l ©a for the 

subject to s t a r t . 

iaother jalorophoae, mierophoae S, eaahled the experl-

©eater to eoimaaieete with th® eab^eet. After e©@pleiiaa of 

eoadltioa ( a j , where the ©afejeet was e&posed t© «. dlreet 

feedbaok of his owa voiee, he mis thea instructed through 

the mlerophoae that the •*** pv***4ur* will be repeated for 

three more eoadltioas. He i s agaia asked to reed the 

passage as normtd as he o&a* however, l a the foil owing, con­

ditions he will probably eatperltaee sosse dlffloolty la 

reading. He was ashes aot to laagh or stop, bat to eoatlatae 

aad to z®&& M aormally as he eould. Ooaditioas (b}» (o) , 

aad (d) were thea sompleted ia the ©am® way while a 
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reeordiag wa* made ©f the »ujbj«et** epeeoh. $hsa a i l four 

eoadit ioas were ooispleted the earphoa** war® removed nad 

the subject was givea a r e s t period of t e a miautes. the 

whole prosedars was thea repeated for a seeoad time. Ia 

thl® way speech s t ap les were obtalaed of four d i f fe ren t eoa­

d i t i o a s over two ©ooaaloae. Whea the te$t iag wee oojipletad 

the sa*j*et w«® asked aot to ®@s«aaia&te with th® other 

suhjeete . 

t o r a l l the sae j*a t s , the «xp«rl&**t s t a r t ed with 

condition (&}, I . e . , a d i reo t feedbaefc of t he i r voice. 

However, the reja&iaisg t h r t e eoaditioas were rot&ted from 

eubjeet to s a b j t s t sad also for m®tf sabjeot b«tw**a the 

two ©eesssieas. t h i s nay i t was assured that ao prae t ioe 

ef fee ts ©©aid aooajsalat* ©a oae aoaditloa fe**aa*« of i t s 

plaee i a the p r e d a t e t i e s of eead i t l eas . The rwaeoa wisy 

ooadit ioa (a) was aot rotated but kept a t the begiaalag of 

the expari&sat wes to obtaia ®s r e l i a b l e a Measare of m o r a l 

apeeeh as w&e possalbls. Preaasmbly the (a) ©oadlfcioa was 

aot inflaeaeed so i»©h by the other eoadit ioas l a t h i s way. 

t h i s s£©@sore of aor«&l speeah wes aeeessery to detetr&iae» 

for future a aa ly s l s , what the «*oaat of disturb&aa® Is for 

eaeh of the other three eoadi t ioas . 
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4, Aaalysl* of Spot oh S a b l e s * 

After th® experia#at had beea ©ompleted e l l the 

speeeh s a b l e s and** the f oar different ooadlt ioas wer* 

taped, these tap© reeordlag* had to be trsa&eerlbed l a t o 

^a&atl tat lve ®#e§taras or speeoh var iables for purposes of 

aa&lysl*. ®i®m i t has already feeea ladle®ted t h a t the 

dlffareaees nr® often d i f f i e i i l t to a*t*et , the idee of as iag 

a peael of 3ed$*s to Judg* the sp«e@h «mpl©s, had beea «.*«&-

doaed. Xaatead, i t wee dealied to t ranscr ibe the tape r*~ 

eerdlags hy aiee.a» of a h i # speed gr&p&ie l eve l recorder . 

t h i s we&ld enable * *or* objeet lve iat#rpr«stati©a of the 

various samples. Spi lha, im lavestig&tlag th* possible r o ­

le t ioashlps between persoa&lity mt&eap aad the of fse ts *f 

delayed speeeh feedbeet, used six diff@r©at voiee va r i ab l e s . 

Shef wares per eeat phea&tioa t i s e , ®eaa sy l lab le da re t ioa , 

«eaa veeel i a t e a s l t y , degree of ehaage i a voeei i a t e a s l t y 

var iaaee , degree of laer***iiig ©hang* l a voesl i a t e a s l t y 

verieaee aad degree of t ee ress iag ©heag* i a vocal i a t e a s l t y 

var iaaee . I t was foaad that ©aly those va r i ab l e s , deailag 

with voe&l i a t e a s l t y ver iaae* , eorrel&ted with p*r*oaali ty 

•fe«r**t«rl*tl**. the f i r s t three var iab les sseatloaed did 

& leraard Spl lhe , *&*!*ttoa*hla* Betwaea Gertaia 
Aspeets of Personal i ty sad Bomm foes l Effects of Delayed 
Speaoh Feedbaefc", feraal of. §p*f*ft, * j j P*,***!** ^ s e r d s r a , 
foi. i t , its*., p. en-sos. 



DSBXOB Of WE CXttDY 49 

aot correlate with per&oa&llty a&peots. Slaee th is study 

I s aot ooaeeraed with persoaellty aspeets - as a sa t t e r of 

f a s t , the possible laflaeao* of this variable should be 

eliJtlaated - i t was decided to take th® f i r s t thrue variables. 

the veiee variables for this study are therefore: 

1. per east phoaifeioa tlswi) 

£• msaa syllable daratioa; 

S. A*** ia teas l ty {above aa arbitrary refarea©* 
poia t} . 

l a order to traaaarlet the tape raeordlags oa paper, 

the followlag prooe&ure we© aseds the tape r*eoralag with 

speech staples was pl&oed oa na A«a«x tape recorder, model 

e£0. Siaoe th is model delivers a eoast&at oafcpat &ad i t 

is aot possible to adjust aay volma® control, the oelibr«~ 

tioa prooedare was ertreaely sl&ple. Xt was aoted that the 

pare tea®, whieh was applied aad rteorded before eaoh ®e@~ 

sioa, registered at a level of M deoibel© shove th* a rb i ­

t rary r«fer*a«* poiat . Every t ia* the ©are toae was b.eard, 

i t was traaseribed oa exaotly the name level , ladies tiag 

taat the mp«®&h s a n i e s froa s u b l e t to subject eoald be 

oompstred. 

the A*ap«x was thea ©oaaeotdd £© a Brdel & KJeer 

speetroaeter, type £109, *ad the function seleotor was ©ajus­

ted t© th® f*Liaenr A* position to f i l t e r out sosae low fre-

$ueaey aistttrb^aee oa the tup® la the form of aabieat aoiee, 

th* ep© otroi&eter then fed a Brft*l It &i®@r Level Beoor&er, 
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type SS05. I t was fouad that a writiag speed of oae huadred 

nll l lmsters per seoond for the pea, was saffieieat to r**ot 

to quick ehtages ia the ®p#eeh oatpat. I t also permitted * 

clear tr«aseriptloa that floald be enelyz*4 eesi ly. fh© pa­

per speed was adjusted for tea millimeters per saeona:. The 

tape reeordiags were thea fcvnnftorib**: oa paper while the 

experlaeater aoalfiored the output oa t separate set of ear­

phones, th® beginning ana end of ee.eh eosditlon wns i ad i -

eeted with m peael! marie to fnel l l te t* analysis. However, 

the csoaditloa *m® aot iadie&ted oa th* paper unt i l "&h@ flaal 

analysis for e l l thr®e variables had beea eoaplsted. xh* 

order of presentation of aoadltloas was reoorded darlag the 

aetaal experiseat and after f laal aaalysis the eoadifcioas 

were then smrhed ©a the peper. This waa doae to el lalnat* 

posstfele bias i a th® sooriag *»A analyst* of the speech 

transcriptions. 

In this »ey the ape®eh samples of a l l th i r ty sub­

jec t s , eaeh with ®ight different oosditioas (four ©o&dltioas 

over two neenston*}, were transerihog oa paper. Tb* three 

individual voioe variable® were then ealealeted from the 

paper l a the follow lag maaaers 

a) "Per eeat pho»t lo» t ine -

Slaee the paper speed was fcaowa to be tea ailli*-

meters p©r seoond, every millimeter Indicated oae teath of a 

eeeoad. fhe overall readlag ttm® was obtained by aeasarlag 
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the distune* oa the* heri&o»t«s.l axis from the poiat where the 

pea le f t the aero m&rkt up to a perpendicular thmfe w*» 

dropped fro® the peak of the las t oarve. This swathed oom-

peasated for possible pern leg. The aettt&l phenation time 

was thea featured fey subtracting fro® the overall reading 

time e l l the periods that did aot eon twin ®ay speech, Biete 

periods were a»u*ur*a oat in the same way, by dropping * 

perpea&lb&lar frost the peak of the omrvt, 4u*t before i t re­

turned to the aero &ark (a© ®$m®k), aad *»» enuring the dia« 

teaee between th is perpeadleaiar and the point ^here the pea 

lef t the aero afctrk. All the s i lent periods la the epeeeh 

were obtained la this way, added, and finally subtree feed 

from the everall reading t i » . 

l a this »«y, overall re&diag tlsw and phoaettoa tia® 

w&e obtained for e l l the sapeeeh samples of the th i r ty safe* 

Jeet*. frea tfe*** ne&eares a*v seat phoaetioa time was enl~ 

eulated as follower 

overall tlm 1 ^ 

th i s variable wil l be ©ailed variable l in eahseqaeat d i s ­

cussions, (see spnendlx for swasor** obtained oa variable 1.) 

b) Keen syllable duration -

to obtain the seem syllable duration for saoh of the 

©abbots oa eseb ©f th* oendltlons, th© phoa&tioa time mea­

sure was taken sad divided by the ntwber of syllabi®® in th* 
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reading passage, i . e . , 127. To siaplify prcu&NUMalng for th* 

aaalymla this aaasure w&s *xpr*»**4 ia alllieeeoad®. Th* 

obt&iaed syl lable duration in sweoad* wss therefore multi-

plied by oae thousand, th is v&ri&ble will fee celled 

variable £ ia •uhceqn**,* 4i*eus*io&s. (Be© appendix for 

measures obtained on variable £,) 

e) Hs&s Intensity above <aa arbitrary reference -

The range of the potentiometer used oa the level 

reeorder w&® fif ty deelhela, than allowing a maximum of 

f i f ty deal hole above the wro poiat . $eae ox' the $®mnfo 

samples approached thin level . Sine* asf level ladi sated 

oa the paper i s aot an absolute a*««nr* ia deelbels, but 

rather a re la t ive measure ia terras of the &ero point, aay 

ehteiaed value from the nasties should aot be interpreted 

as deslbel. This i a the reason why the variable I s ®jgtmm& 

i a deal be! above «*, erbitr&ry reference (the aero ssark oa 

the paper| . $iaee the absolute value of this r*f****** 

poiat i s aot icmowa, th® obtained values eaaaot be t rans­

formed iato absolute values. 

To determine a aeaa point for the aorve euove the 

horizontal axle, the eosveatioaitl method of p&ak counting 

was ooasidered. However, i t W€& found that ia some speeeh 

samples the variation i a lm!>sn&ity was large aad a ae&aure 

based oa peafc staples was not considered to be too r e l i ab le . 
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I t was wherefore ieoided to us© a compensating polar p l s a i -

ffieter to determine the whole area uader the curve. 

Sinee there &re soa® objoeilei*© against the use of 

pl&aiaieter©., the following t e s t s » r e f i r s t made; a p l a n t -

a e t e r l a th* metrics systea was as#d to tr&ee aa i r r e g u l a r 

a r se of one hundred square oeiatl&etars. I t was found t a a t 

the e r ro r was l e s s than oae per s ea t . *IMs t e s t ^as r e ­

peated a few t l a s s and the difference between obfcelasd a sa -

suras «es al@o l e s s than one per oeat . This acaumsy was 

ascribed to a very ssooth surf&oe oa whlea the plani®@ter 

wa^ used &ad a very slow moveaeat of the instrument i a 

t rac ing the oarve. 

Using t h i s technique the curve r o r a l l the eoadi-

t t o a s w&a traced «ad the nr&a under the eurve determined l a 

square ©eatliaeters. $hi* wa* divided by th* length of the 

hor lEoat t l ax i s to give tne jn«en height above the &®r© mark. 

F ina l l y , th i s l eve l was expressed i a terms of decibels above 

an a r b i t r a r y refereao*. This var iable wi l l b« o&lled 

variable 3 In subsequent d iscuss ions . (See appendix for 

measures obtained on var iable 3.) 

S. S t a t i s t i c a l Design and Hypot&eees. 

the gaaariil s t a t i s t i c a l appro?.eh asad in t h i s &Gudy 

i s that of a t r i p l e el^s&ifi«atio& fnotor ia l design, 
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employing analysis of varlaae*. the three variables usad 

were Individuals, occasions, and conditions* 

A mixed model, typ* g^J^A^wan used ia th i s study. 

Since i t i s **•«•*& &h*t ther* wi l l be alga If l eas t ladivi­

dua! differ*ae*», no test is parferoad for the oudL& effect 

oa individuals, fiddlerXy, no t**t ©f double interactions 

of Individuals by occasions and Individuals by conditions 

i s performed. Also, th® t r ip le in f rac t ion is not teateA 

for *l*a.lfl*ftno*« the mv®r tera for the two regaining 

sa ls effeet* will be &® f©Howes 

1. individual x ©ocasion Interaction for 
the occasions; 

&. Individual x condition interaction for 

the ooaditioas. 

The oae re&eiJilss double iaterast ios* occasion x condition, 

will be tested against the t r ip l e i n f r ac t ion . 

Mace the three voice v«ietbl©s are aot expressed 

ia the ewe unite of measurement, separate analyses w i n 

be parfonaad for «ach of the three variables. Also, since 

the perform nee of l e f t - aad right-sided individuals will be 

compared eventually, these two groups ©re treated separately. 

Six separate analyses will therefore be performed; three oa 

the three voice v&riablss of the tea left-sided subjects, 

4 ^uisa itolenar, ^^|^ft&toft*.,,S,^letjtt**.> Hew Yorfc, 
Wiley, third edit ion, l e t s ; p . a » . 
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aad three on the twenty r ight -s ided sub jec t s . Xa betn 

groups there a re two occasions snd eight condition®, then 

aay s igni f icant differences for conditions are found, a t, 

technique, which wi l l be d e s c r i b e i a the following ohepter, 

w i l l be used to probe for the locs t ioa of the algj&ifieaat 

differ®aces. 

Since the main i n t e r e s t of t h i s study I s t o compare 

the voice vmriables under the d i f ferent condi t ions , and 

especia l ly the U ) aad Id) condi t ions, the nu l l hypothesis 

i s s ta ted a* follows? tbere are no s ignif icant differences 

l a speeeh befeween the d i f ferent condi t ions , for each of the 

three voice va r i ab l e s . 

The second occasion i s saalnly used to determine r e ­

l i a b i l i t y coeff ic ients and no nul l hypothesis I s s ta ted for 

differences b*tw*es ©ccesioae. Also, the oee^slen bf eoadi-

t loas l a t e r ae t i oa i s of ®o pa r t i cu l a r In t e re s t l a t h i s et^dy 

&nM no spec i f i s nu l l hypothesis i s s t a t ed . 

I f , l a the main ana lys i s , there «*re indicat ions 

that the lef t -e lded end r i g h W i d e d subjects behaved 

d i f fe ren t ly from condition to condit ion, an analysis w i l l be 

performed to compare the amount of speech disturbance be­

tween the two groups. Th* procedure wi l l bs described l a 

the following campter. 

In ths following ch&pfter, a presents t i oa w i l l be 

given of the analyses and r e s u l t s . 
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fhe resu l t s of the experiment wil l ®aialy b® ooa­

sidered la term* of the hypothesis formulated a t the cad of 

the previous chapter. Since there ere only two oecmsloas 

which were used to deteratee r e l i a b i l i t y , occasions will aot 

he considered ia the a*is effects . If a sigalflcaat dif­

ference i s found for eeanslona, visual inspection wil l dsfcer-

miae which of the two cedesions had higher scores. Only 

significant differences for coaditloas will be inspected 

more closely end followed up hf subsequent J» t e s t s . 

l . Bel ieMllty. 

Since th* two groups were exposed to exactly the 

saaie t rea taes t , i t was decided to group then together ia de­

termining re l i ab i l i ty coefficients. This also provided aa 

S of th i r ty which gives a awr* stable coefficient. 

l a determining the coefficients the raw ssoorss oa 

each of the three voice variables were correlated between 

f i r s t aad second occasion. Therefore, condition (a) f i r s t 

occasion mm oorrelssted with condition (a) second ©ec&sloa, 

and so ©a. l a this way, twelve correlation coefficients 

were obtained, four for each variable. Table 1 contains the 

obtained coefficients where ( a ) , (b) , (o) , aad (d) refer 
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*IL # * 

8*11**111 tgr Oeeffi c lea t s . 

Variable 

1 . 

2 . 

5 . 

U>g 

Cd)g 

(a) 

1 'a 

(4)a 

( 8 > i 

.655 

.sin 

,9§S 

Conditions 
i.ix R x 

.8#4 

.ass 

.24£ 

.fig 

.§31 

Mlj 

.901 

.954 

,*S7 
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to the four eondl t loas j 1 , 2 , and 3 r s fe r to the var iab les ; 

and the subscr ipts re fe r to the f i r s t or second occaslca. 

E. Analysis of Beta for Main Effect: Oosditioa*. 

A. For Laft-Sided Subjects* 

e) Per Gent Fhonatloa Tlsmt f e r i e b l e 1 . - the obtained 

f - ra t l© for condition®, as mm i a tahle XI, i s significs^at 

beyoad the .00! l eve l of p robab i l i ty , t h i s in&i eates tha t the 

scores obtained oa the four d i f ferent conditions d i f fe r s i g n i ­

f i c a n t l y . The nul l hypothesis I s therefore re jec ted . 

Xa order to probe t^r the exact locat ion of the s i g n i ­

f icant differences between the means of the diff©rent condi­

t i o n s , t t e s t s were used, the formula applied wss: 

Mgaifieamt aiff*r*n** — t (p =.&©} x a~ 
Biff. 

the formula used for th* o~ wass 
Mff. 

The vari«nce of the X x C in te rac t ion was used as 

the er ror term for the o~2 of the above formula. *Fh© v&lue 

of t (p * .03) was r*«4 fro® the £ table f o r a au&bar of 

degree® of freedom corresponding to t ac t of zh& e r ro r term 

used, i . e . , tw*nty-**v*a. t h i s way a ssiai^u® diffsrwac® i s 

©btaiaed t&et ivould be * lga l f l esa t between the saeas of th© 
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Table II.-

Aaslysl* of far!ante fable? £*ft-816*4 Subjects, ¥&rl&»i« X. 

Source of @u» of Bet. of 
Variation S o i r e e df . Yariaae* W F.OS $\01 

(Individuals) 

0 ,024* (1) .0846 .00$ S .U 1C.56 
(Occasions) 

0 1173,4546 (S) 391.15£ £6.881 2.965 4.815 
(Ooadltlons) 

X X 0 U.89S4 ( t ) 10.1T1 

i x o m.aa** («T) 14.5^1 
0 x 0 41.3554 (&) IS. 780 3.199 2.965 4.615 

1 x 0 X 0 116.3&LS (ST} 4.&09 

Tote! @®l®.aT4i {?©* 
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coaditlons at th* .05 level of probability. The same pro­

cedure wee followed, using th* value © f t (p - .01) la the 

above formula to eh tela * miaiaua difference that would be 

significant at th* .01 level of probability, T&fcl* i l l 

m«mm$iz®% the result® of th i s analysis . 

I t i s found that any of th* three conditions where 

delayed feedbeek mm employed, differed slgslflsssfljr fro® 

condition (*) where there w&s no del&y. Th%m differences 

are a l l significant beyoad the .01 level of probability, lew-

ever, the two conditions that are most important ia th is study, 

condition (©) and coaditioa (d)» did aot differ significantly. 

I t can be observed, however, that in the above formula no 

correction factor was Introduced to account for correlation* 

between conditions. If s eorrelftUon coefficient i s used es 

a correction factor, i t shoald be a multiple eerrelntion co­

eff ic ient , bftaed upon mil *igat conditions* th i s I® a tedious 

procedure tad i t was decided to perforn a separate analysis of 

variance ©a the level of coaditieas {e) sad (&) alone. fMt 

way i t could be determined whether true differences betweea 

these conditions were **•*•& by larger differ#aces between the 

other conditions. Th* node! employed was exactly the same 

aa the previous, using oaly condition® {e) and (a) aad 

adjusting th® formule® to f i t th* ©seller s s t r i x . 

fable I f Indicate® that so significant differences 

exist between conditions C«) sad {*), sad the null 

hypothesis i s therefore accepted. 



tm ft&suvfg oi iaii lJLp&ia&&ail, s i 

i i i . -

tvalusstiea of the Diff*r*so« of Means Betwsen Conditions for 
l»ef t-Sanders, Variable l. 

Ooadltiess 3ieen Yelaes 3iffer«aoe Slgnlfleast 
tlsad Soapared Mffereace 

*x 
*X 

*x 
h 
H 
*i 

H 

H 
a g 

H 
H 
H 

- * i 

- « i 

-«i 
- <i 

- * i 

- ^ i 

- b^ 

— Og 

- dg 

- H 
- dg 

- d g 

7 S . l i e - $ S . S 3 5 

79.1X6-82.157 

73.116-81*778 

3g.»5~SJ2.io7 

65.5KU6X.77ft 

8ft.15f-ftX.778 

7S.5ftJUa4.XXft 

70 .SM-t l .SSO 

TS.Wg-m.SM 

©4.11S~§1,SS0 

84.1X5-81.596 

OX.850-61.596 

12.819 

9 .041 

a. 662 

5.178 

3 . §57 

.379 

8.503 

§.648 

6.044 

£.©65 

2.519 

.346 

r e s , 

xes» 

Tea, 

Ho 

Yes, 

Ho 

*es, 

Tee, 

Tee, 

He 

W© 

1© 

. 0 1 

. 0 1 

. 0 1 

.0© 

. 0 1 

. 0 1 

. 0 1 

http://65.5KU6X.77ft
http://8ft.15f-ftX.778
http://7S.5ftJUa4.XXft
http://70.SM-tl.SSO
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r&ble XT.-

Analysis of 
Means Be 

ver l i 
uween 

Scarce of 
V a r i a t i o n 

X 

0 

0 

X x 0 

X x 0 

0 x 0 

1 x 0 : 

t o t a l 

c 0 

lace Tftblej iSvelnation of th* Siff e reace of 
Condi t ions i&) and <d) f o r L e f t - l a a d e r s , 

T a r i e b l e 1. 

Sam of 
S c a r e s 

1017.446 

£.959 

• 008 

3JS.94S 

15S.B69 

1.5XX 

isa.@B7 

1111.759 

df . 

(9) 

CD 
(1) 

(9) 

(9) 

(1) 

(9) 

(99) 

1 s t . of 
Tar lance f 

115.05 

8.959 .684 

• QOft .0006 

4.S87 

3 .141 

1.311 .817 

ft. 556 
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b) Mean Syllabi© Duration* fsr labl* 8.- Table • in­

dicates that th* ©b$&ia#d P-retlo of IS.BIS for conditions 

la significant beyond the .001 level ©f probability. 

Sabse^aeat t, t e s t s , fey the siethod already described, indi­

cate significant dlff•?•&*•* between a l l conditions compared* 

except conditions (c) and (d) . (See table TI.) The^e 

differences &re a l l *lftslfleast a t the .01 level . 

Xa this analysis thsr* i s reason to seep est that 

the very large differences between coaditlons ia) aad (b) 

any mash true elgalfless* 41f f*r*s*** between conditions 

(e) sad (d) . A ••sarss* aaelysis of variance Is therefor® 

ag«la performed oa $h® level of these two coaditlons alone. 

table TXX Indicates that the difference between conditions 

(a) aad <«) Is sicaifl**** *t the .01 level of probability* 

Th* an i l hypothesis i s therefore rejected aad i t i s css-

claded that the mesa syllable daration w&s significantly 

longer aadsr condition (dl thaa tsad®r condition Co), 
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/.sslysle of farlanse fable t 

Source of Sun* of 
Tar la tioa Squares df. 

I 

0 

0 

X X 0 

X x 0 

0 x 0 

X x 0 x C 

T o t s ! 

£80339.888 

1565.SS® 

818871.03ft 

usee .168 

i§65oa.oea 

407.768 

4309,688 

639690.438 

(9) 

CD 

(3) 

(9) 

(£7) 

18) 
i&) 

(79) 

«*ft-8idad Saejeafca, f&risbl® 2. 

let. of 
Tarlance F F.05 F.01 

51815.545 

1565,858 3.928 5.IE 10,56 

70790.546 IS.218 S.965 4.615 

m&. §84 

5796.594 

135.980 .858 2.965 4.615 

169.618 
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fable TfX.-

Svalaatloa of the Blfferemce of Means Between Conditions for 
Xeft-Haaders, T&rlable 8. 

Ooadltloas Mean Vela** difference Significant 
Used Compared Difference 

a l 

*x 
ax 
h 
* 1 

®1 

a 8 

a 8 
aa 
bg 

*8 

c® 

- b x 

" h 
- d x 

- e x 

- d x 

- d* 

- b g 

- H 
- d a 

- Cg 

- d 2 

- do 

1 6 4 . 8 5 1 - 5 1 4 . 9 6 0 

184 .851-&88 .958 

1 6 4 , 8 5 1 - 8 5 0 . 0 7 8 

3 1 4 . 9 6 0 - 8 8 8 . 9 5 8 

8X4 .960-830 .078 

8 £ g , 9 5 £ - 8 1 0 . 0 7 8 

1 6 8 . 0 0 7 - 8 9 9 . 9 6 0 

X6g.O07-fi l5 .SS8 

1 6 8 . 0 0 7 - 8 8 1 . 0 8 5 

899.960-S1IS.858 

2 9 9 . 9 6 0 - * £ 1 . 0 £ 5 

8 1 3 . 8 5 8 - 8 8 1 . 0 3 5 

1 5 0 . 7 0 9 

5 8 . 7 0 1 

6 5 . 8 8 7 

9 8 . 0 0 8 

B4.6e::. 

7 . 1 8 6 

1&7.95S 

5 1 . 8 5 0 

5 9 . 0 1 6 

8 6 . 1 0 8 

7 8 . 9 5 7 

7 . 1 6 5 

To® s 

Yes 

Yes 

Tee 

T e s 

Ho 

Tea 

Ye®, 

Yas 

Yes 

Yes , 

Ho 

, . 0 1 

, . 0 1 

, . 0 1 

> . 0 1 

, * %*$* 

, . 0 1 

, . 0 1 

, . 0 1 

, . 0 1 

, . 0 1 

http://X6g.O07-fil5.SS8


THE Bfti'OLis OF l is wvmxmm 66 

Table TXX.-

Aaalysls of farX&ae* fable} Iva lue t ioa of the »iffer@aee Qt 
Means Between Conditions (c) &B& {&) For Left-Banders, 

Variable 8. 

Source of 
Va r i a t i on 

X 

0 

C 

X x 0 

X x 0 

O x O 

X x 0 z 

ToteX 

C 

Sum of 
Squares 

XO8477.840 

885,441 

510.887 

1756.89© 

518.503 

. 0 8 ! 

895.786 

109165.870 

df. 

(9) 

(1) 

CD 
(9) 

(9) 

(1) 

(9) 

(39) 

iwwniBiiifiiftimiffl'i i1 mi11 

Bet , of 
Tar lance 

11719.695 

885.448 

510.587 

198.988 

55.567 

.081 

58.976 

F 

4.867 

14.455 

.008 

F.05 

5.12 

5.18 

5.18 

F .01 

10.56 

10.56 

10 .56 
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e) Mean Xntssnalfcy abwe an Arbifer<*ry Reference; 

¥erisbl® 5 . - TsbX* YIXX isd loa te* w s lga l f l caa t difference 

astweea conditions beyond the .001 l e v e l of p robab i l i t y . 

The a n i l aypsth**!* l® therefore » J a c t e d aad subsequent 

& t e s t s indicate the locat ion of s lga l f ioant d i f f t rances 

between the condi t ions , table XX. Agaia, a l l coadit lons 

compared d i f fe r slcslflttSBtljr except conditions (0) 

sad ( d ) . Since the differences between these condition® 

ere ao t very big aad the differences between the other 

eoadlt loas are clustered arousA one po i a t , no further 

analysis i s performed on conditions {c) ©ad (<$}. the 

nu l l hypothesis i s therefore accepted for differs**** be­

tween tbess two eoadl t loas . 
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Analysis of variance Tables 

Source of Suss of 
Yer i* t i o a Squares df. 

X 

0 

c 

I x o 
X x 0 

0 X 0 

1 x 0 x 0 

To ta l 

844.4698 

7.539© 

XS74.890S 

X5.5369 

137.0148 

?9mrf 

51.0641 

8917.8088 

(9) 

(1) 

w 
(9) 

(S7) 

(ft) 

C87) 

(79) 

i vXXX.— 

*tt-Si4*d Subjects, Teriable 5. 

MimWM>Wl"W'WjMnii-»i»liil.>#f •H.T.III.WH « WMt»jii*i«ii.ilini»MW»IHrfil«i—Wi — i—I i<wl|«fflnM.iiWMl— W W W 

Set. of 
Tari&ace F F.05 F.OX 

95.889 

7.559 4.3§ft S.X8 X0.56 

684.763 185.078 8.965 4.615 

1.786 

5.074 

3.689 2.885 £.965 4.615 

1.150 
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Table XX.-

tve laa t ioa of the Slffereace of Me#as Between Conditioa* for 
Lett-ifeaiers* Variable 5 . 

Sosdit ioas Mesa Yalsss Mffereaee S lga i f l eas t 
0sed Ca*j&&r*& Mffereaee 

* 1 ~ * 1 

* ! * eX 

*x - h 
H~*x 
H'H 
H - *i 

« ! - » « 

8 E ' • « 

•ft - *s 
ftg - Og 

• f «« 

*£ - «ft 

9.ft7-tft.7£ 

9 .67-17.67 

9.67-lf t .4g 

S5.7&-17.67 

&3,7S-lft.ftft 

17.i7~lS.4JI 

10.0ft-ftft.ft0 

10 .05-16 ,56 

10 .05-17 .44 

ftft.ftO-Xft.ftft 

S5.ft0-X7.44 

16.56-17,44 

14.05 

S.00 

S,75 

6 .05 

3.50 

,75 

15,17 

6.35 

7.41 

6.84 

5.76 

1,08 

Yes, 

Yes , 

Yes , 

Yes , 

Yes?, 

No 

Yes , 

Yee, 

Yes , 

Yes, 

Yes, 

Wo 

.01 

.01 

. 0 1 

.ox 

.ox 

.OX 

.ox 

.ox 

.ox 

. 01 

http://17.i7~lS.4JI
http://10.0ft-ftft.ft0
http://ftft.ftO-Xft.ftft
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B. For Bight-Sided Subject®J 

a) Per Ceat Fhoa&tloa Ti&«i Ysrlsbl* 1 . - The ob-

telaed F-ra&ios i a table 1 ere a l l s lga l f loea t a t the .01 

l e v e l of p robab i l i t y . I t lis observed that occasion ft had 

s l f t s i f loss t ly higher icores fchaa ©ccasioa 1 sad tha t th* 

f i r s t order l a t e r a e t i o a , 0 x 0 , i s *l*o sif^if io&at a t toe 

.OX l e v e l . This difference wi l l be observed c loser l a a 

subsequent see t loa , 

Siace ta® eoadl t ioss d i f fer s l g a l f i e e a t l y , the asXX 

hypotassis i s re jected ead the exeet Xoestlea of s igclf ie&at 

dif foresees betweea oosdltlea* I s Indicated i a table XX. The 

s&.",•« teehslQu* has beea **** tha t «** described l a aaalysslag 

data of l e f t - s ided sub jec t s . 

The a&ia emphasis f a l l s oa the dlffereae© befcw#*m eoa-

d i t i o a s (c) aad («) aad i t 1® fcu&d tha t *h*y d i f f e r s i s a l f l -

enatly s t the .05 l eve l for is* f i r s t oeoaalos but sot f*r the 

sesoad oee&sloa. I t saouid be r&ssembsared the t ao eorrrictioa 

fac tor *«* used i a problag for differences aad the p o s s i b i l i t y 

e x i s t s tha t t rue diff«r*se*s nay be asafcsd ^f la rge 41 f ferescss 

whea the deta 1® t rea ted to&st&w. A separate aas lys l s of 

variaace i s therefore pen'oraed oa &he l eve l ©f coadl t ioae (o) 

aad (d) oaly . The sam® model i s ags is asad, adjust lag the 

formulae where aecessary. 

Table XXX indica tes tha t the differences between coadi-

t l o a s (s) sad (d) are slgalfle&st a t t as .001 level of p robab i l i t y . 

The attXX hypothesis i s therefore r*3«et*d aad i t i s ooacluded 

tha t the per ceat phoaetlos *!A* %&& s lgalf le&at ly higher uader 

coadlt loa (d) thss aad»r ooas l t l sa ( c ) . 
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Table X— 

aaslysls of Yurleac* Tuble* tight-Sided Subjects,Ysrishie 1. 

Source of 
Variation 

X 

0 

c 

X x 0 

X x © 

0 X 0 

X X 0 X 0 

ToteX 

fta*s.:v*s 

4891.46 

•ft»fft 

4788,§& 

00.0ft 

XS7S.4i 

l«7.ftft 

SSIO.ftY 

l i f t * ! . 7 7 

i f . 

(It) 

CX) 

m 
ut) 
07) 

IS) 

£H7) 

(Xftt) 

1st . of 
Yerlaace 

ftftt.i* 

t f t . t f t 

Xfttft. l* 

f , § 7 

ftft.lft 

»8,ft0 

5.80 

F 

ftft.Oft 

66.00 

t.Oft 

F.05 

4.41 

E.76 

&.76 

f .O l 

e.fto 
4, IS 

4, IS 
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Teble 

lvalue t ioa of th® Plffereao* of 
l l g h t - S t e d e r s , 

,;,w;7."Trniii,l
,'7i"i,l"i

i' ^:^,^a^^^iaaiMlBffl7•wwea 
Conditions Mesa Vsls** 
TTsed 0 « p « e d 

s x - hx 70.75a-i7.00t 
a l " °X 70.7SE-8E.40B 

*1 " aX 70.758-05.543 

b, - c^ 87.00f-as.40S 

*X - *1 @7.00f-aS.54S 

CX - d x &t .40S~».S43 

• f t 

« I 

eg 

*3 

^ 

•s 

- * » 

- % 

- « f t 

- Cg 

- d g 

- « t 

7§.660-®7.9a© 

75.660-Sg.804 

75 . i60-S5.41S 

07.958-S3.804 

87,«5&~0$.41JI 

8B.004-BS.4ia 

M*aas Betwaea Coali t ions for 
Yerlable 1 . 

Diff*r«ao* SignIf less* 
Mf foresee 

16.ES7 Yes t .01 

11.686 Yes, .01 

14.791 Yes, .01 

4.601 Yes, .01 

1.466 Ho 

S.lftft Yes, .m 

1&.898 Yea, ,0X 

7.144 Ye®, .01 

9.708 Yes, .01 

0.104 Yes, .01 

£.040 10 

a.608 n© 

http://87.00f-as.40S
http://75.660-Sg.804
http://75.i60-S5.41S
http://8B.004-BS.4ia
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7J**1* XXX.-

i a e l y s l s of T&ri&nce Tsbl*; ftslttStloB. of the 0iffer@a©e ©f 
Msaas Betweea 0**41 t i e s * (c) aad (d) for Sdeja%~B*&ft*r*, 

YsrlabX* X. 

Source of 
V a r i a t i o n 

X 

0 

0 

X x 0 

X X 0 

0 x 0 

X x 0 : 

ToteX 

K 0 

Sum of 
Squares 

n%m.m& 

am 
X#4.S47 

xte.dBs 

X0S.0S8 

X.ft7» 

7ft.906 

S9ft7.«4ft 

df . 

(19) 

(1) 

(1) 

im 
(it) 

( i ) 

(it) 

in) 

S e t . of 
Yuri sac* 

124.008 

.360 

164.047 

0,665 

10.008 

1.373 

8.900 

f 

.000 

X0.998 

.343 

F.ei y.oox 

8.1© 10.08 
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b) Mesa Syllable Mratloa: Variable 8.- Table XXXI 

ladlcotes that a significant dlffereace exists betieeea the 

conditions ®ad the aul i hypothesis should therefore be 

rejected. Problag for tbs loo«tlaa of sl^sificnat dlf-

fsresoes, table XXY, reveals that a l l ceadltioas, except 

(c) aad (d ) , differ sigalfioustly from each other, l&ese 

dlffereaoes are slsalrxosafe a t the ,01 level , 

fable X7 contains the result® of a separate 

eaalysla performed oa coaditloas (c) aad (d) eloae. Xt 

Is observed that they differ aigalfie&atly, the difference 

beiag slgalficaat at the .00 level sad approaching the .01 

level . To* ani l hypothesis i s therefore rejected &ad i t 

I s coacluded that the seas syllabi* duratioa was s iga i f i -

ceatly loager uader ooasltioa (d) thaa oadir eosdltloa 

( c ) . 
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toalysia of Ysriss** Tables 

,'.!", 'I,1-1,: ' l;^;:::;v|
l,l:.^-::;\n!l::;:r^;\:ciiigggs: 

Source of iusa of 
Y&rlatloa Squares i f . 

X 

0 

a 

X x 0 

X X o 

0 x 0 

X X 0 X 0 

Sots! 

1900B0.91 

440.14 

07l7t0.74 

ftfttt.tt 

©1058.09 

1174.10 

8939.©1 

664000.14 

(19) 

(1) 

U) 
(If) 

(07) 

w 
im 

dm) 

l e XXXX.-

l l « h t - S l d © d S u b j e c t s , Y a r l a b l e ft, 

rsa::,ai;:a::!r[ i1: n:""i: L." rr.n,".•;••";,' „,," ,:;':x\,',;.. '•",",iat 

Set. cf 
Ytri&see F r.Oft F . 0 ! 

10174.942 

440.14 1.010 4.41 8.30 

Ift0t07.ttft 80. §40 E.76 4.10 

000.041 

1440. mz 

091.006 0.498 g.70 4.18 

106.660 
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Table XXY.-

Ivelaatioa of th* inference, of M#&ss letweea Ooaiitlsiis for 
l i gh t - l s iAers , f&riafeXe 8. 

Oomditioas Seam Values ftlff®r«es ftXftslfleast 
Used Coap^rsd Mffereaee 

* 1 

* 1 

* 1 

* 1 

h 
•x 

% 

• * 

% 

% 

H 
H 

- h x 

~*3L 

- d x 

- Oj, 

- d l 

• « 1 

- * « 

- e^ 

- % 

- * « 

- * g 

- d t 

10t .9 f t7 . f t t t .0 f t7 

10ft.tft«*ftft».44ft 

1 0 6 . f 0 7 - M 9 . i 4 6 

ft«9»0ft7-8ftft.44ft 

ftftft.ft07~ftft0.ft46 

t tS .44S-S0f .046 

l g g . 7 1 7 - a t l . t 0 t 

10g .717-M4.001 

108,717-808.888 

3 t l . f O t - a t 4 . 3 0 1 

g f l . f 0 9 - M 8 . 0 S E 

8ft4.ftSl-ftft8.ftS* 

14S.0&0 

71.470 

©2,679 

71.148 

ftt.ta 
11.101 

Xftt.198 

01,614 

09.600 

07.078 

59.0&7 

0,001 

Yes, 

Yes , 

Tee , 

Y * s t 

Yes, 

So 

Yes , 

Y®e, 

Yes , 

Yes, 

Yes , 

Ko 

.01 

. 0 1 

.01 

.01 

. 0 ! 

.01 

, 0 ! 

. 01 

. 0 1 

. 0 1 

http://10t.9ft7.fttt.0ft7
http://106.f07-M9.i46
http://ftftft.ft07~ftft0.ft46
http://ttS.44S-S0f.046
http://lgg.717-atl.t0t
http://10g.717-M4.001
http://3tl.fOt-at4.301
http://gfl.f09-M8.0SE
http://8ft4.ftSl-ftft8.ftS*
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AssXysls of Tariaac® Table; EvsXoatiea ©f t h e &lffsr*as* of 
Ussas Between Coaditloas (s) aad (d) for ^tght-Hasflers, 

VarlsbX* 8, 

Source of Bum of Se t . of 
Yariet loa Squares df. Ta r iwee F y.OB F.01 

I 

0 

c 
X x © 

X X 0 

0 X 0 

X X 0 X 

fo taX 

110501.084 

047.099 

X@00.00S 

0^70.000 

4780.400 

49.890 

0 2&00.00S 

XE0105.010 

119) 

(1) 

(1) 

(19) 

(19) 

(1) 

(19) 

(79) 

0807.968 

647.099 

1050.502 

X7&.004 

ES0.ftS4 

49.S90 

110.960 

3,757 4.5® 

7,406 4.08 

.480 

8 , 1 

0 . 1 

mailto:X@00.00S
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o) Mess Xateaalty Above ea Arbitrary Refer****: 

Variable S . - The ressul*® of aarslysl© of t h i s vs r i ab le i s 

coatelaed i a t&ble X7I. Xt I s observed that th® two 

oce&sloas d i f fe r •i&aLfiosatly', oooealos £ being h i t l e r 

thaa occasioa 1 . The coa^it ioas ®r« a lso a iga l f i e aa t l y 

t i f f e r e a t a t the .01 leve l &a$ the a u l l hypothesis i s 

r e j ec ted . 

Table XfXX eoatalas the r e s a l t of pro blag for the 

locat ion of differences between esAdltlos*. Xt i s fouad 

tau t a l l the coaoitioast, except coa4it ioas (c) *&& (a)» 

d i f fe r s iga l f l eaa t ly a t th* .01 l eve l of p robab i l i ty . 

Slace these sliffeire&cess a l l c lus t e r &reaa4 oae poiat eaft 

s lace the t i f fo ressee b* times eoa&itloas (o) ea£ (a) are 

very ssmXX compared t o the o t t e r s , mo further &aslysls 

I s ssrroxwea- oa these two eosftitlon*. & s s o i l hypothesis 

I s t h e r e f o r eeceptei oa the l eve l of ccaAltio&s (c) &m ( d ) . 
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iaelysis of Ysrlsas* fablet 

il:^:,.:\r::::nr:^i:l:l::i
iiri;::;:1:::r::r;a:x::la::;.i: 

Source of Sum of 
varieties ©qaares af. 

X 

0 

c 

X x 0 

X x © 

0 X 0 

X X 0 X 0 

TeteX 

0009.0X40 

04.7000 

0498.6900 

00.9787 

44B.0767 

§.7017 

6X.9000 

7900.1900 

(X9) 

(X) 

(01 

(19) 

(07) 

w 
(07) 

(109) 

hi© I fX.-

Iight-01de4 Sab |e©ts , fer i^hle 0. 
r,,",,1,,.,':,::•?'•,",' , ,, ,"/";„!„,: MI-,,.' ."!',"",'",,, .", ,"": ^ ' . . i r s 

1st. of 
Y«rl*as* W P.00 F.01 

£00.608 

04.708 00.0S 4,41 0.00 

1104.£00 149.90 8.76 4.18 

1.600 

7.706 

1.910 1.7S9 8.70 4.18 

1,080 
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fable X7XX.-

I v d u a t l o a of the Sifferesce of Ssea® Be twees Ooaii t loas for 
a i g h t - l a a a e r s , Yarleble ft. 

0©adltloaa Mesa fellies Differeaee 81*Bifle*nt 
tfsed Cofi^sred Differeae* 

*1 - »1 

*1 ' °x 
*X - % 

h ~ ®i 
h x - ftx 

°i - di 

ft.ftlft-Sl.87t 

ft.018-.16.M6 

0.318-16.606 

81.079-16.880 

£1.079-10.000 

10.ftftft-10.08ft 

10.007 

7,914 

8.084 

0.100 

4.743 

.410 

X*s, 

Yes, 

Yes, 

Yes, 

Yes, 

Wo 

.01 

.01 

.01 

.0! 

.01 

H 
eg 

eg 

H 
bg 

•ft 

" B8 

- Cg 

- H 
- ®8 

- % 

- % 

S.ftft7-88.9ft7 

9.687-17.048 

9,887-17.405 

88.957-17.048 

38,907-17.400 

17.04^-17.400 

10.100 

7.81ft 

7.078 

0.91© 

0,058 

.060 

Yes, 

Yee, 

Y@e, 

Yes, 

Yes, 

Ho 

,01 

.01 

.01 

,01 

.01 

http://ft.ftlft-Sl.87t
http://ft.018-.16.M6
http://10.ftftft-10.08ft
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ft. Asslysl* of Date for f i r s t Order Xster&etioas 
Ooce.sion x Condition. 

AXtassfth ao specif ic s a i l hypothesis w&s s ta ted for 

fees f i r s t order l a t e r a e t i o a , i t i s observed l a tab les XX 

aad X that the ©bteiaed f - r a t i o s are s i gsif l e a s t s t the .00 

aad tae .©1 l eve l respec t ive ly , t h i s occurred ©sly oa 

var iable 1, Th* ease srsblss; rsesaXoa* was need, however, 
8 

using the error term of the t r i a l * * l*s*l f l*a t len for the cr 

l a the formula. Xt was found t h a t for both l e f t - s ided aad 

r lght-s lded ind iv idua l s , occasion 8 wee s lgal f ie&at ly higher 

oa eoadlt loa (* ) . For the l e f t - s ided sub jec t s , t h i s dif-

ferase* was s lgs i f lMft t s t the .00 l e v e l , sad for the r i g h t -

sided sub jec t s , a t th® ,§1 l eve l of p robab i l i t y , So other 

s i g a i f l e a s t f i r s t order i a t e r a c t l o a s were acted elsewhere. 

4 . sssXysls of Bats for Cesser!sos of Groups. 

At the ead of the previous chapter , I t was s t a t ed 

tha t the two groups wi l l be eosa**** If there e r e i s f t l ss t ioss 

tha t they performed dlffere&tly ©a the three voice v a r i a b l e s . 

Previous aae lys l s revealed tha t betweea coadlt loas (c) ead 

(d) there were •lgalfloe&t differences for both groups oa 

var iable 2f man sy l lab le da re t ioa , aad ao *i*s,ifi*eBt dif­

ferences for e i t h e r gvess oa var iab le 0 , mesa I a t e a s l t y . 

Eenjever, oa v s r l s s l * 1 , per ceafc psoast ioa time, the (c) sad 

(d) coadl t ioas differed vmw s i ^ i i f l e a a t l y for the r i gh t - e l s** 
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group but aot for th* l e f t - s ided group. This suggests the 

p o s s i b i l i t y of a s igni f icant difference s»t***a the group* 

which Kil l aot be laves t ige t*d . 

Figar@s 6, 7 , aad © compare th* msans of th© two 

groups oa the d i f ferent c©aditlaas for esch of th© thr@e 

voice va r i ab les . Figure 6 suggests t h s t s-he g rea tes t d i f ­

ference be .wees the two groups i s oa var iab le 1 . Fi^tetee 

7 aad 8 show a cloce resemblance i a the p e r f o r a t e e of 

the two groups. The problem aader i aves t iga t ioa i s 

t o determine whether fche sn&as of th© le f t - s ided groap oa 

coaditlons ( b ) , ( c ) , &ad (d) d i f fer $lgaific®atly frost the 

aeaas of the r igh t -e lded group ca the saae coadi t ioas . 

fha aaouuet of sptech disturbance caused hj varioas neonate 

of delayed f®edb«ck w i l l therefore be c^spsred betweea the 

two gross*. 

However, s lace there i s & stress, saspic lsa that 

the two gross* w@re aot She *aa* to s t a r t s i t s * ®s caa 

be iafer red fro© t h e i r performance oa coadlt ioa ( a ) , t h i s 

s i l l have to be ooasidered l a the coaparlsoa of coacl t loas 

( b ) , ( c ) , &ad ( d ) . Xt l a therefor© decided to work with 

difference scores , wh*r* coadit ioa (a) w i l l be subtracted 

f ros the r«a*lais& three ooadXtioas. l ass* dlffsreas** 

s i l l the a be *onper*d b*tw*sa th* two group®. HeHeaer 

1 ^jiiaa MeVes**, £*j*j»s!flg&a&3u. UMJrM£M&> $©^ Tork, 
Wiley, third s s l t l o a , IMS, p Y X O f t V ^ 
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86 

84 
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T I M E 

76 

70 
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C O N D I T I O N S 

Figure 6. Mean scores for left- and right-sided 
subjects on Variable 1. 
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310. 

MEAN . 

270. 

S Y L L . 

230. 

DUR.-

190. 
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Figure 5?. Mean scores for l e f t - and r ight -s ided 
subjects on Variable 2. 
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24 

20 

DB. 

16 

ABOVE 

12 
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C O N D I T I O N S 

Figure 8. Mean scores for l e f t - and r ight -s ided 
subjects on Variable 3 . 
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sugg®*^* ttwt whea ehaaass lift* these are compared, the 

procedure Is exactly the same as that for t**tisg the 

difference betweea two iaasp*Bd*s,t asaa*, X i s oaly r e ­

placed by 8 , * dlffereace score. A simple £ tes t will 

be eiiployed, usiag the fcrania f^r uacorreleted aad 

oae%ael groups, 

The sa i l hypothesis is stated ea follows: There are 

a© sl&alfiesat differences ia changes from the (a) eeadl&iea 

to coaditloas (b) , (o ) , &ad (d) bet^eea the l«ft-*la*a 

cad rlftftt-Aldsd subjects for say of the voice variable©. 

Tcbl® X¥XXX sossMirls** th© fladiass of th i s 

aaaiyei®. Xt i s obssrved that oaly oae sigsiflooat dlf-

fereace la chafes was found: the eh&age betweea sass i t l s s 

(a) aad coadlfeios (d) *** slgsif iosst ly assalicr cs variable 

1, occesloa 1, for the leff-sided ea&^eet© fei»a t®$ the 

right-sided ssbjsot*. fhii «iff*r*ss* a** sigaifiesat 

s t the .08 level of probability «a* the ssXX hypothesis 

i t therefore rejected ia this ©&ee. Xa e l l the ©thsr 

tes te performed, the sa i l hypothesis i s accepted eiace 

ao s lgs i f leas t differences mere foaad. 
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fable OTXX.-

Oosia&rlsos of Differeaeee l a Oasae** Se twees Left-Sidsd aad 
Sight? -Sided Sas jeots . 

I H H M W l l l l l l — « « * 1 « « j i l u n l » i m M m i WMi i l i i l MiiWiiHIJuiWOWIiUWHUMBIII'IIIMHilil HWiWWTWWaB.̂ iWW*—MtpiWWWH <WWMIi«.WHIWt|> W m w n M ^ M w l l H I W W W W l i W . i t i M W H W H ••!• •• » 

• « r i - Soadlfcioas Mf f . Be twees Mf f .Be twea Diff. S igui -
able ®m& Means for Mease for he twees f l ea s t 

Left-Sided S. l i^a t -S ided 8 . !?iff. 

1. 

2. 

3. 
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•x 
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*a 
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1E.E10 

9.04X 

8.652 

S.563 

0.©4B 

0.044 

190.709 

58.701 

e©.ss7 

ao teet 

16.S37 

il.SSi 

14.7*1 

IE.298 

7.144 

§.752 

14S.S20 

71.470 

88.$7$ 

4.038 

2.015 

6.129 

1.735 

1.49s 

5.70® 

8.089 

IS.777 

16.8S& 

lo 

Ho 

Tee 

Me 

I© 

He 

M© 

Ho 

Ho 
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Xa the fo l l s s l s s chapter, th® reaal ts of th* 

eaalyees s i l l be discussed ia the l ight of theoret ical m®w®p<» 

t i es* stated ia the f i r s t chapter, the order of diseuseioa 

will be the easse as the order of th* prssestet los of the 

r e su l t s . 
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piummztm OF THS DATA ' 

Xa t h i s cheater a d lsesss loa wi l l he issde of ©ore 

important f i ad ia s* preseat«d i a the previous chapter. Slace 

th* s a i a ©oaesrs of the study i s the comparison of speech 

eemplee under foar d i f fe rea t coadi t loae , the diecaseloa of 

findings w i l l emphasize t h i s aspec t . fhe l e f t -e lded aad 

r ight-e lded groups K i l l be dieeuaeed separately sad t h e 

coadaeloae w i l l be integrated l a s f i na l eec t loa . 

1 . Blseunslea of the tola Effects Sosdi t ioae. 

A. I*ft-31a*d Subjectss 

Xt was shosa l a the previous chapter that oa var iab le 

X, per seat aaea&tloa t ime, sp**«h under aay of the eis^eri-

a e a t a l eeadi t ioa* ( b ) , ( c ) , sad ( € ) , differed sMEBlfl*«attjr 

from a e r s a l speech, coadi t loa ( s ) . fhie -wee also t rue for 

the second oconeioa. i l l these dlffereacee feere s igaif ie&at 

beyoad the .01 l eve l of p robab i l i ty , fhle i ad lea te s the 

amount of speech dletsrb&aee that can tehe piece by l a t e r -

fe r l ag with th* s e a l t o r oa a t e s s e r a ! l e v e l . Tale dlff ereace 

Ms occurred eoas taa t ly tsroagsost the experlaesfe, ele© s l t h 

the r ight-e lded ^roap. l o f s t a r e refereaee wi l l be m&de to 

thase difference® elace they are ia te rpre ted to desoas t re te 
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that verioa* degrees of delayed auditory feedback do l a t e r -

fere with speeeh oa the variable* laveetigsted. 

throughout the «ferl@eat ssxditien (b) - hi asarsl 

delayed feedfeeefe - has **s*«4 the greatest sassst of speech 

distsrbaace* the abeeaoe of mf *lu* to esatias* aorael 

nesitorl&g of voice ©atpst ia probably respoasible for t h i s . 

This phoaetasaoa ens be explained by the closed loop * as t ro! 

systea f or speech, dleowsed i s the f i r s t chapter. *a* 

error s igasl fed a© th® aiftsr reiusiw tiaaitared &ud deee 

aot retara to zero, the aast i«aediate resul t Is e elowiag 

do«a i a the tessao of speech oat®at to «o*v«&ast* fear the 41 • • 

t a r bases oa the tsaperal level , th i* i s aoti ced i a a loager 

sheastioa time primarily, feat els© ia observable heel tmtei ess , 

res*t l t ioas esd fosses. 

loieevsr, the &eia coscera of the etady i s * eossseri-

soa of the two eoadltioa* ©f ^©aaarel delved euiltory feed-

hash, eoadltloae (@) and (4) . fheee two cosiitloae effected 

sseeeh lee* seriously thaa did the eoadltloa of feiaaaral 

delayed feedtesch. This i t e&i*Xeiaed ia term* of the direct 

feedback, oa the opposite ear that fers i t ted a else for con­

tinuation of aormsl eposes &©ait©ris&. 

A *sap*ri*0A of the amoust of speech, dletarbaace 

sa ie r &hese ts« • s s i i t l e a s d© aot ladleste e sl^ilflc&at 

difforesee la the »«r cost psoastlea t i s e , Slace aer ceat 

phoastloa t i«* is sst**lXjr a rati© of the phoostloa t ias 
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to the overa l l reading t i a e , th i s f lading essaot be pro­

perly *s«Xa*t*4 v l thoa t tsfcls*, 1st* considers t i o a phosatloa 

t ime. I t 1» observed tha t the phoasstlon t i n s , me ea^re»@d 

l a *t*sa sy l l ab le durat ion, i t ©i^galfiesatly lesger for 

the (d) coadlt ioa fefe&a fear th® (o) coadi t ioa . 3a» p®T ceat 

phoa&tloa t l a s therefore did aot ehsage s l t f a l f l s sa t ly be-

tseea the two ooadltioasi because th* r a t i o of phoaatlsn 

t i a e t o ©versll time rera ised r e l a t i v e l y aaohesged. 

t h l * fiadiog I s l a tvss re ted to i&dlest* that the 

dos iasa t enr disrupted speech e igc l f t eaa t ly ©ere whea ex­

posed to delayed feedbecls, them did the aoa-deodasjit oar . 

This d i s rop t ioa wee aot iceeble l a s laager sassa sy l lab le 

da ra t ioa , bat s e t i s a loager pheaetlos time r s t l o . Xt vm* 

hypothesised l a the f i r s t ehs.pt** tha t speech would be ®or© 

ser iously disrupted uader s soadlt ioa of soaaural 4slays4 

feedbech to the ***SA*4 4©«iEiyat s t r , tbs& to th® ®mm&®& 

aoa-dosiaaat ear . 8iace I t hat b«ea preved before t h a t the 

ear con t ra l a t e ra l to the speech eeatre (dooiasst ®ar) i s 

m r e e f f i c l e a t l a ooaveyla^ men«gee, i t eteade t© re^eoa 

tha t t h i s ©sr ia also acre o f f i c i e s t i a moaltsriag speech 

oa tpa t . The observed dlsrupt loa of ®pessc& eosl4 therefore 

oaly occur whea the ©pecca eeatre i s located l a the hemi­

sphere eoatre i®tera! t o th® ear tha t received th© delayed 

feedb&eh. thi% ear i s celled the doaiasat ear mad for the 

http://ehs.pt**
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Xeft-eided &vmp I t i s the lef t ear. therefore, Im view 

of these fladi»$s» &» x«ft<-«14*4 §roap see rlsjht ©erebr&X 

l e a k a g e laterality-, 

Oa variable 8, se«& i s tens! ty , so eigaific«fc dif­

ferences b*t«**s the &*o eoadltloaa of ossuara! delayed 

feedfee.sk were fowad. Xi has b#«B polated oat before that 

difforesees bstweea the eff isisaey of the tso **r» sre 41 f« 

fioaXt to doffloastrate* Xt la therefore essayed that aa 

iaterfereac© oa the temporal level of the t̂w© sspsrst* ears 

doss aot elgaifio&atXy la ter fere with speech en ths ia teas l ty 

XsveX. «f*©poral auditory iattrfertac® of separate esrs oaly 

p rocess s igalf least tensors! distsrbsace ia speeeh, thoagh 

t a l e i s aot t s s sss* whua fehe teapersl iaterfereaee 1® 

mredssed sla&srsXly. 

S. light-Sided Subjects? 

For the ri*jBt*si4*4 *ahj**ts i t l* sleo observed 

that the aeaa syllshl® dors t i e s i s elgaifie&atly longer whea 

the doalasat eer Is expeeed to delayed feedbsoh th®a whea 

the aos-domlmsat ear is exposed to deleyed feedback. As* i s , 

th is ess oaly ©©ear whea speech 1® represented costra ls tera l ly 

to the ear £h&t r*«*l«*4 the delayed alga*!. For t s s r ight-

sided group the domimaat *ar 1® the ri$ht ear sad i t i s 

therefore coacladed that thl* group has l e f t cerebral 

laanoege l a t e r a l i t y . 

http://feedfee.sk
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Xt 1* s l se observed that aaother variable, per oeat 

phoaetlos l i n , was swssltt-r* la pleidsg up th* difference 

hstseea i&sse te* coaditioas for th* r l^s t -s idsd ecfeject®. 

the eoadltioa of delayed feedback to the doa&aaat ear pm~ 

daoed * si iBif lc»at ly hlgssr per coat phos&tiea time t&aa 

for s delayed feedback to the aoa-domiaeat ear . This dif­

ference wes «lgalfieent s t thai *©0X level of probabili ty. 

Slace the ra t io of phoafetioa t ie* to overall time i s e lgal-

f i ssa t ly loager for the (d) eoadltioa feh&s for the (s) ooa-

d l t loa , i t i s coaclaiM taut the (d) eoadltioa Mi eonpars-

t lvely shorter rest or s l i e s t periods. This i s also In te r ­

preted as &a lsAloatles of speech disturbsao* produced by a 

delayed feedb&ch so th* doaitwat *ar. th i s sisaific&at 

result wss aot found for the left-sided group. 

Th* reunite; of variable 3 , aseaa i a t eas l ty , corres-

poad very closely to the®* of th* l«ft-*i4«4 group, the 

same explaastloa offered for th® left-aided group applies 

here. 0a the level of aoaaural temporal l&terTsrese* vita 

auditory iatake, th* result is oaly observed ia temporal 

speech disturb&ace. 

8. trlscuaeica of th* Fi rs t Order- Xater&etloas 
O**aslos. x OssdltloA* 

A sigaif leas t lattrsotio® betweea eooasioas sad eoa-

dltloa* occarred oaly oa vsr lss l* 1, per oeat phoastioa tlste, 
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far both l e f t - sad right-eld#4 groaps. Fro^las for the 

specific coaditioa that l&ter&et&d slg&lficostly *ith the 

©osesioss, rete^led that for both groups, the (a) coaditioa 

(aorasl speech) 8*4 s higher pa? enst p&oasfeioa t i « oa t ss 

ssooad oec&sioa. $ba i iffereace we* sl8hlfi«SAt a t th* .OS 

level for the x*ft-*14*4 group sad at the .01 level for «he 

right-sided group. 

A possible e&plea«tiea £or this f India*; is t o s t t h i s 

variable i s probably se&sifeive to p&y©h«sXo$ic&! fac tors . Xa 

the re-test ing the *ahjs*ts kaev# sfest to expect &nd ssv* 

tehlag sssasares to r e s i s t the effect of the delayed feed-

basis. Slace coaditioa (a) •** sissy* the f i r s t coaditioa 

dsrifig r«-t@sfelai, shi® was reflected la thei r aoiaal 

speeeh. A higher per sett8 phoa&tloa time ladl-aat** shortsr 

stops sad res t purled® and i t ***o* r*tis©aabX# tfest eactiomml 

factors oaa prodso* t h i s . 

3 . Mscassioa of the Ooaparleoa of Qsoup*. 

Xt mm aoted l a the analysis of 4sts» ©isd i s th® 

discu&sioa, that the lef i« -aad right-sided groaps differed 

oaly oa variable 1, per coat psoastioa tims. Aa sss lys is 

of m® difference la chsog** betwtea the two grosps revealed 

©aly oa® slgalficaat differ****. This oeosrr*A ia the aaoaat 

of ehsags from asm**! aptech to coailt ioa U ) . Th* right* 

sided subjects sh»ed a ftigalfieaatly greater ls«r*as* i a 
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per eeat phoastioa t in* from aorssal speech to de lved feed-

hack ©a th© doftiaaat ear , then did the left-sided greap. 

This difference ^as sisaiflositt at the .OS level . 

aiace th i s is the oaly differe&ee b*t«e*a th© fe«? 

groaps mat coald be foaai aad ©lace the possibi l i ty e&i^ts 

that th is variable i t st&sitlv© to psychoids! e s ! fac tors , 

say expleaatloa should he «sde e&utioasly. Xt sassy be eaift 

that th i s differ©see was caused by a difference la t e s t 

teklag at t i tude be twees the groups, bat th is does aot es ­

pia ls why I t could aot be touai i a the eeiap&risea ©f other 

cheages. Xt Is f e l t , therefore, that la th® l ight of the 

lerge difference i a aaabsrs befeweea the two groups, aad tib* 

Iseh of eoasisteat evidence, the app&reat difference betweea 

the tn© groups shdold be sa«ri**4 to uak&osa or ch»#e 

factors . 

Attest!em will ao* he tara«?d to the aaasary *&4 

coaolssioas where the **** impertaat f ladings s i l l he 

pretested br ief ly. 
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A survey of the l i t e ra tu re h«s ladiest*4 ths t r ight 

hemiplegia with aphssis Is * amah »@re frs^seat **«arc*fto* 

thsa Is le f t Juuslpl**!* «lt& aphasia,. Methods <$X e l e c t r i ­

cally stimalstlag certain srsss of th* exposed cortex ®iso 

easgsstst that speech i s usually represeated l a the le f t 

hemisphere, eves for left-headers, l ight cerebral la&gtt&ge 

l a t e r a l i t y i s regarded m m e«res* iy rare sesarrease aad 

ladepeadeat of hsadsdass*. these «t**rv*«&*a* hsve beea 

sad* oa patieats with epiX#pts§e&ie lesioas aad eerebrsl 

4as*ss of the speeeh *jr**#* 

Xt «es the ssla. ooacera of the preseat stsdy to i s -

vestigate ssditory #oaia«ee est cerebral lm$mg& la tera l i ty ' 

«Lta two groups of sorsssl left-aides cad s l ih t - s ide i «i® Jes t s . 

these subjects were »@r®saed oa l a t e r a l i t y t e s t s aad oaly 

those subjects tfest showed & eemslste&t l e f t or r ight pre-

foresee for hsads, eyes, *»4 feet wer© uses. A niessare of 

auditory &mi&mm «es a lss iatrodased sad left-sided sub-

jest* had to demoastrste ssperlor seslty scores oa the l e f t 

ear sad rl^ht-sided subjects m the right ear. 

Xt was hypothesised that the left-elded gteap hs* 

r ight eerebrsX laagosft* l a t e ra l i ty aad that the rifht^sidsd 

gmup has lef t cerebral lamina®* l a t e r a l i t y . Xt **s 

ladieeted la the rsvlw of the literfetsre that fch# crossed 

aaditory pstbwsys are oars aiwwoa* thsa the tta*n>***4, ami 
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that th* ear coatrelsteral to the speech oeatre I s isore 

effleleat ia seaveyiag sswisafi;** tisaa. i s the e^r ipalXateral 

to the speech cestre , Xt wis therefore assumed that the 

ear eeatrsXaters! to the apsesh «t«tr* (doalasat ear) will he 

aors eff le leat i a ami te r iag the speech oatpst thus s i l l 

the sca-soalssat ear . 

A method of wsaasraX de lved ssditery feedback was 

ased to la terfere wits speech sad the results were eas ly«d 

oa thrae variables, Xt was facai t t e t both l e f t - sad r ight-

elded srosps hsd s loader ®aea syllable daw tioa sites the 

delayed feedback was preseated to the dcalaast ear tfcaa whaa 

I t was preseat#d te tfe* aoa-do»lasat ear. fhis. oiff*react 

®es slgalfic&at a t Ihs .01 level for the left-aided group 

aad at th* *0§ level far the r i fht-ul ied grosp, appro aehlag 

th* .01 l eve l , th® r lght-s i ied ^rosp also shewed s s i fn i f i -

ceat laeraas* la per seat stMssties: t in* whea the &omia«t 

ear reeeived the delayed i«*4***k as sobered to & *ti«ala* 

presaat&ties os lam som-d«»la»t mr* fhs lef t -s ldoi group 

did aot demos*trste th is 41fforesee, fas sppereat differssue® 

betweea the fcwe $re«p* oa th is poiat n»es ascribed to makaom 

or shescs factors da* to s lech of lassf f ic ies t evlieaco 

to espials i t . 2h* variable oa uses ia teas l ty wm aot 

sufficiently sensit ive to demeantret* the dlffer*aee betsseea 

ears nhes Interferes** was p:r«**a**4 oa the teaporsl l eve l . 
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Xt i s therefor* esaelsded ths t the observed speeeh 

dlstsrssasss scald ©sly ©sear i s th is partlsmlar rs la t lsaship 

If th* hypsthesls of ssrshral Ismamst* l a te ra l i ty i s sosspied. 

The fellowlaf iap l l ss t ios* of t h i s finding ©re surgest<sd; 

X. HM preseaea of usi l iory 4oal&*o«* oa the l«v«l of 

•peesh isssltorlas •*»«**» to he em sessptahle f ladlsg. 

2 . T&e possibil i ty of doftiaasi ear istpelr»&t i a some 

foras sf speeeh d i sab i l i t i e s ehssid be seriously 

soasltared. 

a. A servssystem theory sf the speeeh aeehsaism shosld 

b* revised, el losiag f*jr different 'seasors of the two 

ear* &sd the i r cease*tless to the speeeh seatre . 

4, The aa&eteaee of rlgfet cerebral league* l a t e r s -

11ty has bees 4*attaasrst*4 s i t a soma! s h e e t s . Xt 

appears to be a less iu>*e«BO& pheacmeaea th i s was 

previously *aM**t*4. Xt *ay evea be the prevalent 

for» of speeeh reprase&t&tloa with a* tor*! le f t - s lde i 

people. H**«v«r, i t i s s t i l l agreed that th i s i s a 

less cosmos o«*ttrr«a«* thea I s left-headedaess, 

5. the preseat study wm aot dsslgaed to 4*t*xaia* 

the possible relatloashlps betiteea audiiory domiasnce 

aad cerehrel laa#ia#* l a t e r a l i t y . Latere! preferences 

were eoatrolled la this &%Mf sad a© e&seal relastios-

shlps be wees «*v*srsl Xmm®m l a t e r a l i t y aad other 
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l a t e r a l i t y characteristics e&a be postulated. Xt i s 

strosgly suspected bast ©aditory AosUssa**. plays a 

role sad a study should he performed where la tevs l i ty 

ahsrssterl s t i e s ere *wal**lat*4 lasteed ©f eeiag 

eestrolled. 

4, naaUjr* i s aoassl r ight-elied easiest* l e f t -

cerebral laaisssgs l a te ra l i ty i s evideat aad i s aorsal 

left-sided »shJest* fiajht cerebral laagasa* l a te ra l i ty 

i s evideat. th i s wee found for a greap ©f subjects 

he twees thlr teea sad eighteea years of sge. A study 

shosld be performed wasca th i s phaaojaeaes I s l avss t i -

gated a t various age levels to datarsia* «h*a cerebral 

l eagues l a t e ra l i t y I s est&bXiahed. 
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l a se r , tobert W., sad J"o#*ph H. Wepaaa, " la ter a l l aa-
t loa of Oerehrs! fasetie»s*% fosras.l of Isaseh.smd gsaylan 
Msorders. ?o l . m, i®$$, »! m - I i i . — • - — 

fssy iaveetiaated possible reiatioashlpa betweea 
asa4*4a*aa aad cerebral dgnimsase for speech. Hefereaess to 
varlsas other lavestigatioas were aad* aad to®? eossXaded 
that as right*h*Msphere 4*aiaaae* exists bat rather that 
cerebral demists ee i* aai^ae to the left-heslsphers. Xaft-
huaded people ere titesafare iadlvidaals ia who® l a t e r a l i s s -
t ioa ha* aot fa l l* 4eveiop#4« 

S i l t s , I**, , aad Dorics B. Fetersoa, n*Ehe te la t ioa 
letweea lav• Jmfereaes asm festlat * • * * } * * • iTW»** of %*s,# 
ttUttlHU Vol, $, i s . a, 1*44, p . U t - U U . 

fare tea* *s&l#gr«s of sixty-nine sab Jests were sutde 
oa sevea fr**asasi*s aad were trsaserlbed la ta scs l ty a*sr*«* 
tar* praf erease of these sab Jests was also deters iaed sad i t 
was faaat that the difference l a assrlac acuity hetwsea the 
two ears would aot usually be a primary factor i s dstemiaiag 
ear srefsrsaoe, Large parsestat* of laeoasisteat arafs?***** 
ashes fiadisf* doubtful, however. 

H h i a s , !.¥*» *Sffe#ts of Side-foa* Seley oa Oral 
Beadlsi mespoase* Wader OsaAltiaas ©f Blaaav*l sad $oa-Asral 
Stiaa&las freaeatotloa", asfublishei Master** thes i s , t tatvaraitr 
of Iferylasd, I t i s , m p . 

She atte&pted to deaosstrste the existe&ee of esdliory 
4*a\La*a*a oa th* level of speeeh aaaltevla*;* Measure,! delayed 
eai i tery f*e>4a**fc was proses ted to the preferred tad aoa-
preferred e&rs with whits aoise aasJElaa. oa the opposite #nr. 
So slgalf least differences warn desoastrsted saasaaa the two 
ears , f*ssssi$.~ because of isolated ear prefsrease sssssttr** 
sad crass sieastalag devises, t h i s study has , to mm **t*at, 
inspired the preseat la**ttl*stioa« 

s t t l i a g a r , Osori*, C.v. lachsoa, tad O.L. 8aa*j*Ul« 
*0sr**>ral Uottlssae* l a i l a i a t r a U * , jrala,. Vol. 79, IwSs, 
p . 569-5S8. 

TU&y reviewed the problem of eeraferal doiala&a©* i a 
left-headed people sad 41••a**** tea of their ea©@e who had 
predominantly aa i la te ra l brain disease, rissy eoselsded that 
th* sost prevalent form at cerehrsl srgsais&tlm l a l e f t* 
hsadera i s lsft-hrslaedaess, El#ht-hrelaedaess I s a 
d i s t l s e t ly usisaaai condition. 
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Fairhaahs, Orsst, "Syateaatl* Eesetrsh ia Ixpertosa-
t s ! Phase t ies* X, A Sheory of the speech ttssaaalasi m « ®ervo-
*r*t*js% fr^jEaei.fli .IfemftH, . ^ . I f e l - t e f>te?$«» 1SF®1- *«» 

A review of ses» models l a c«»nalcst loa syataas i s 
gives aad s sods! of the speeeh a#ehtssia®# ©seed «m cyherticel 
principals of faaaaaas, I s preesated. the e«rs sot *a « 
sheas*! far the sensory fe*4b»h of voice t* rafals te the 
vocal ©atpst. teiFever, taa tea e « s are asaaaa* to play 
identical roles , 

Oesdfless, Avoid* sa4 t*A* Qssdfwei, «*l#eaiss8is 
i s t a r aUt f i a t*tfa~aaa4*4 AaaaaUa", fesJL%. Tel, f t , ll§4» 

A wary •aayraaaaaiws ssrvey of the 11 tor star® ©a 
cases of lef t -hsaiers wifeh aaJUUteral lasloaa of the Issgwge 
area, fhsy arasaatet 1X0 eases froa the l i t e r a t e s m& *44a4 
th i r t e ss ©f the i r owa Is some! ate that cerebral !****)•«* 
la te ra l i ty sad a*a4*4a*B* sre aot oir^etly llahed. Blfht 
oerebrsl laji§s®§* l a t e ra l i t y i s sash less srsv^leat thsa 
Isft-hesdedasss, A very asafal source ©f Istfataistiaa* 

H a s r s j Ueress, **®®mhml Pomlsasse aad the f t r ssp-

Xa fels *i*4r ISO ss t taa te *s the Mostresl waatala* 
gieai XastXsste weirs aeei waa aa4 epileptegeais foci i a 
vsr lsss parts at the avals. They «ere §i?ss aa asdiftory t e s t 
la which different verbs! aa ta r l s l mm p»aeafee# ta the two 
#&rs. las soUsm aaa t̂aX asaesia tes t w&s seed to 4l*14a the 
^rasp ia two, ess whs had le f t eerehrsl lea***** Is te rn l i ty 
aad oae wa* had right ##rshr*l lmm®$* l a t e r a l i t y | t a iv teaah 
the round that the e«r eaaavalstawal to the spsssh esatre 
was si^aif i s»s t l f «er# affleiaat la ooavsyiai «ad i a t s r p r s t i a i 
th* message them was the mw i p s i l s t e r s ! to the speech u « t ? t . 
This sjMMufeaaaaa ^m ia&epeadeat of headedasea. As importnat 

" isatlsa towards the preseat steejr* 

—. .-, mPWVmw Sffeets of Temporal-loss Sk®&§e oa 

;S*v»»ty»o»e aatlaat* with the sr«s*ns* of spilepto-
geaio foci was* seed, SAgis* were preeeated i s sisjilteaaoafli 
pairs to the two esrs sad the s»h|e#t was ashed te r*pa*t 
thea af ter a pair of six h^i seen preseated, ah* foaad that 
aa i l a t e r s i teaaeraX lohsstear i**aatre4 th® recogsitioa *r 
d ib i t s arriving at tea **r *sa«*slstersi ts the r«t©vsl sad 
saaa l e f t tempore! laaaassa*/ lupsired the aaaraU off i d e a s ? 
aors tftaa 414 right taaaoral l*b*tt**s*. Xt was latarvr*t*4 
to ®e@a that th* cortted %&dltory $®ii»eys ia asm ere stroag®r 
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than the uacroesed aad tha t the l e f t hemisphere played * assre 
I spor tea t ro le l a reocgai t ioa of verbal a s t e r l a l shsa the 
r igh t hemisphere. 

Kouasay, OXaudiae, sad 3-ordea E, f e t e r soa , ^Ihe 
lel&tio&sfelp of 'Ear Pwfsartnae to Other La te ra l i ty Oharua* 
terl»tl*** ^oaraal .a . t &Pmfa BlWigSs. i • * ! • ®* »•• S» J*****, 
1944, p . 121visa, 

forty-fiv® subjuete war* *4ala ls tere6 a test ef ®if 
prefersssee «here they had to l i t r e s to s s lag!* soaad source. 
Other t e s t e were s*rfevsa4 to det®rsia® Mad, ay*> aad foot 
prefereace. tbay *oa«lud*4 tkat there i s soa® pos i t ive r e l a ­
t ioaship betweea e«r preferases aad other l a t e r a l i t y eh&ree-
t a r i a t l o s , although I t i s aot & p«tio»X&rly close r e l a t i o a ­
sh ip . The f is&iagu are of daaatfal s iga i f ieeace . 

„ v * *•»*£«**. KiX4*r, aad UmT Sobertes, |pceeh eM teals, 
sfrohealaaa., Fr iace toa , lew Je rsey , e?rlacetoa Usiversity ?res©, 

A soaumestal work saass r ia l sg t h e i r work with pattest** 
s t the Moatraal Jfsarolagl **1 Xas t l tu t* . Cort ical meoplag 

of the speech area by aasa* of e l sc t r ic&l «ti®a!«tioa ®ad 
l a t e r fa reas* i s descr ibes l a great d e t a i l , laa sect loa of 
import&ase for the pv*s*at study i s die e n c l o s e of hsjutaaaeas 
ess cerebral do&iaaace wad review of the l i t e r a t e * * oa the 
iacideaes of hemiplegia with aaaasla . Thalr coaolmsioa 1® 
tha t speech i s repr#»#atsi im the l e f t hemisphere regard!* aa 
of haadsisess* 

Pater sea , dordoa t . , *8ar ?rsf areaee" , Jours*! of 
MM%k,$MmMm> •«!• *̂ *»• 4, D*cea**r, 1*42 # p . &<£5*1. 

fain ®tady i® es attest** to discover whether Ind iv i ­
duals c a s s i s t e a t l y choose the sea* *sr i a Xiatealag to a 
s iagle sooad source. Xt I s mm laded that aa ear preference 
does &%pmt to e x i s t , however, ao «aaqaate t a a l y s l s of dif­
ferences a*tw**n she fr*qu*aey of 9ea*l*teat aad iae*s*i*«» 
t e a t choices was and*. 

Hpil&a, B*tn«rd, "he is t leash1B Betwe«ta C*rt*la Aspect® 
of Persoaa l i ty sad Soas foe e l Effects of D*l*y*4 Speech faad-
*s*k", l o s r s a l ,*f »sjift,a> ,,**,» ,S»*ri»fiM^rl*,ffg4*r*> Tol . 1®, If 54, 
p . d&i-foH. 

!The voice varifeble® o**4 la the p ro tes t inves t iga t ion 
was t&jsaa from t h i s *:.«*>« Epillts fcaad that oaly measures 
of ehaag* or variance l a th* Sevres of woo*! i a t eua i t y ©or-
ra luted sigAlfloaatXy with persoas l i ty c h a r a c t e r i s t i a s . l o se 
of the r&le-dar&tloa s s s su r s s gad aaam vocal i n t ens i t y r e ­
vealed mf oossinteBt r*xstioa*hlp with persos&llt? score®, 
fast* warlas!** %er# adopted for the pr«@at l a v s a U g s t i o a . 
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Ihea the stx&Xij§h& strike® r&iadrope la the s i r , they 

se t lijcs a prissa a d tors s rmiabow. The rslahow i s a 

dlvisloa of white l ight la ta way beaatlfal colour*• fhes® 

take th® shape of « loag roaad e ras , with i t s path high gstsove» 

sad i t s two eads appsrsatly beyoad the horiaoa. There i s , 

accord! as te lagaa4 ( a boilla^ pot of gold at oae esd. 

Vaople look, bat ao oa® ever flads i t . $hea a ssa look* 

for sd&sthlag beyoad his rasch, his friemds say he i s 

lsoJtlas for the pot of gold a t the cad of the rsiabe** 
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Tsr la&le 

Sah^. 
S o . 
Lef t ' 

1 
Z 
9 
4 
9 
9 
7 
8 
0 

10 

aigt t t 
11 
12 
19 
14 
19 
19 
Xf 
18 
19 
SO 
2 ! 
as 
23 
u 
25 
Eg 
S7 
£3 
90 
90 

U) 
11.90 

9 .00 
10 .40 
10.1© 
1 1 . t o 
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APPSXDXX S 

The aa l a coacera of t h i s stady was to imvsst igate 

auditory doas&aaaea sad cerebra l laasa&ge l a t e r a l i t y with a 

group of tea l e f t - s ided subjects aad a group of tweaty 

right-elded s u b s e t s , A ae^sure of tadltory daslBaas* was 

latrodaeed, coasletlag of acuity scores, sad the left-sided 

group demoastrated superior l e f t ear domlaaoee aad the 

rlght-slded group superior right ear domiaaace. 

The subjects had to reed a simple 197 syllable 

passage uader four slf taraat coadltioas which eoaslsted of a 

direct feedback of their voice through eerphoaes, a bla taral 

delayed auditory f**4**ok nad two coadltioas of measurel 

delayed auditory fsedbaek with direct feedback ©a the 

opposite ear. Xt was ***saa4 that the left-elded gross had 

r ight cerebral lsagusg* l s t*r*! l ty ©ad that the r i^ t t -s lded 

group had lef t cerebral laaguage l a t e r a l i t y , l as e&r eoaira-

l a t e r a l to the assumed speech ceatre was called the doalaaat 

ear . Xt was hypothesised that speech will be acre seriously 

1 Ohrlstissa D. Eoode, docter&l thesis prese&ted to 
the School of Psychology aad KAusstloa of the Uaiversity of 
Ottawa, Oatsrio, 1999, vlll-109 p . 
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disrupted with a delayed feedback to the dsaiasat ear thus 

with a delayed. ras4sa*fc t© the aoa-doaiasat ear, the speech 

ssaplss were recorded aa as lapeat tape recorder as4 saslyaag 

as three dlffereat voice waHaalaa*. p^t seat phosatl©s time, 

aaaa syllable daratloa, sad aasa ia teas l ty shove aa arbi­

t rary refareas*, feetlag pf***4are wsa repeated to detar-

saiae r e l i ab i l i t y aaafftaiaate which varied aataaea . 9 ! aad 

,99 for the i if forest coadltioas. 

Jss&lysis sad lafarazatatiam of r s sa l te revealed that 

both l e f t - aai right-sided groups showed, s eigaifieaatiy 

loager seaa syllable duration with delayed auditory feed-

Seek to me aea&aaat aa* thsa with a 4«X*7*4 auditory feed-

hssk ta the soa-doslasst ear. Per east phoastioa t laa was 

also *igalfi«sat!jr h l ^ s r for the right-Bided $z®®$ aader & 

coadltioa of delayed f**4aa*lt to the. daalaaat ear as csm-

%&TG& to & eoaditlaa of delayed feedback to the aom-domia.®t 

ear . th i s difference did aot as oar with the- ieft»,il$sd 

group, the wsrlssX* @s »«®& latea*ifey above sa arbi trary 

ref erases did sot show- aay sigaif issat iiffereace be twos 

the two coadltioas of aaasars! delayed sudltory feedback. 

Xt TO® therefore seaeloAaA that th® observed speech 

41*tars*ae*a could oaly occur la that particular re la t ioa­

ship If the assttssptloa of cerebral laaaaag* lstersll ' ts ' wea 

accepted, a ® follow lag ttsasiasioaa aad saggsstleaa for 

future research were offered! the are*eae* of auditory 
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domiaaace oa the l eve l of speseb aoai tor iag appeared t o be 

aa acceptable f lading; the poss ib i l i t y of do^iaaat ear 

impalrsseat l a so®e form© of speech d i s a b i l i t i e s should be 

ser ious ly considered; & gtrvosystea theory ©f the speech 

aacheaisa should be rev ised , allowing fer d l f ferea t s«as©rs 

of t he ea r s aad the i r coaaectloas to the* speech cent re . 

f i a a l l y , the existence of r igh t cerebral luaguag® 

l a t a r e l i t y appears to be a 1&&& uacoajfioa pheao^eaoa thea 

was previously sugga*te4. The possible rsl&Elsaship* hs-

twesa auditory dcaiaaae* aad eersbra! leagues* l a t e r a l i t y 

should be iavest igated fey a sa ipa l s t i ag l a t e r a l i t y charac­

t e r i s t i c s las tesd of coa t ro l l i ag for tb*a , sad groups of 

various age level® can be «ue$4 to deterrain® isbea cerebral 

l&agua§e l a t e r a l i t y beoeaa* ettablisfeed. 


