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CHAPTER I 

THE PROBLG-1 AND ITS BACXGR(XJND 

.� Probiem. 

Th problem with which this study deals; involves the 

question; do adult stutterers and non-stutterer$ differ in 

their ability to separate auditorily a designated sound from 

a background of noise? 

Review of Research 
-----·---

ReseQ,rch in the field of stuttering has covered a wide area. 

Stutterera P metabolism has been measur d, their handedne.ss deter ... 

mine:d, and thei:r personalities evaluated. Recently, however, the 

research has taken a ne directio•n. Sine the early 1950 ts with

the development of th discipline of cybe�netics, it has dealt 

inereas:tngly with etuttering in terms of auditory and proprio­

ceptive reedbadk, s lf perception of voice, and automatic control 

of speech. The act of speaking its-elf, normal as well as patho­

logical, ha. come to be considered a servom chanism with the

auditory abilitie of the speaker playing an all important part.1

Several studies have shown the importance of various oha:raoter-

lurant Fa:l,rl:>,anks, nsyst:ematic .Research in Phonetics� 1. 
A Theory of ·the Speech Mech.;inism as a Servo ... system.n Jourtliill 
,2! Speech and Heat-ing Disorder:s, 1957., �' 38,-389, 

l
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i tics of hearing upon the flow of speech. Lee1 and many others 

found that stuttering-like behavior could be induced in normal 

speakers by simply delaying the air-conducted auditory feed­

back of their own voice$ a fraction of a second •. _Newby2 noted 

that people automatically raise the level of their voica if 

the nofse level of the situation in which they are talking 

goes up. Black reports that changes in intensity and rate of 

speech occur when the. size of a r<;>om and its rever�t-ation time 

are altered,3 or whtm the speaker has been previously exposed

to loud sounds.4 This 'knowledge of the changea that can be

pl'Od1.1ced in normalspeakers l>y altering their hearing has led to 

some research on the general auditoJ'y abilities of speech de ... 

feotiva subjects.. Berry• 5 for example, fdund that nearly 60

per cent of 383 children with cleft palate had notiaable hear. 

1:ser�l'd Lee, "Artificial Stutter,''
� H�aring Disorders, 1951, 16, 53-SS. 

, . 

2 
Hayes Newby, Audioir.>', New York:

Crofts, Inc., 1958, p. 15. 

Journal of SP.,eech 
-------

Appleton-Century .. 

3J. W. Black, "The Effect of room characteristics upon
voca.l intens.ity and rate.« J. Acoust. Soc. Amel'., 1950 11 

22, 
174-176. - - - -

4J. W. Black, "The eff.ect ·i;,.f noi,e induc•d tu.�ry
d.eafnes$ upon vocal intensity ,. " Jt. proj. No. NM oof.Q64-. 01. 07,
Ohio State University Re.s-. Found.and'1'f:-S.'"'llav7'sch� Av. Med.
Rept. No. 1 .• 1947.

5Mildred F. Berry, Jon Eisenson, $,�ch Discr.r;•ders, N•w
York: Appleton�Century-Crofts, 1956 1 p. · 24. 



ing losses. Harms and Malone1 indicate that the incidence 

of stutt$.ring airong the deaf and hard-of-hearing is al,most 

negligible. 

As yet, however, there has been very little �esearch on 

irore ,complex auditory abilities of. speech defective,subjects. 

Consequentiy, a little is known about the auditory perception 

of adult stutteHr$, and its effects on their speech, except 

that as Maraist and Hutton2 haw shown, stutte�ers tend to 

stutter les, when they cannot hear their own wices due to 

masking noise. 

One of the lea.st explored ar.eas of auditory perception in 

stutterers is that involV4.!d with tne exposure of the subject 

to two or IMre sounds sintultaneously. Investigation of this 

condition in subjects with normal hearing and speech has led 

to the establi.8hment of $everal concepts. The most important

concept to at-ise is that of masldn9:. When one sound :ia loud 

enough that it interfere.& with the perception of anoth•r S()und, 

it is said to 11mask" that sound. The. amount of t'l'la$ld,ng done 

by a particular sound is measured by the increase in intensity 

which the masked or unaudible sound -must undergo t:o again be 

�. Harms a.nd A�line Malone. t1ThJ �•lationship of htaring 
acuity to· ·stan,me,ring," Journal�. S::f!!ech_ Disorders, 1941, � .. 
pp. 363-370. 

2 Jean Maraist and Charles Hutton. "Effect• o-f Auditory 
Masking Upon the Speech of Stutterers;" Journal of SP!!ch and 
Hearing Disorders. 1954, �' 133-139·. · · - -

3 
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heat!d -over the masking $Ound. Sine-, most masking in ordinary­

conditions is don• by compl•x nolises such as tho$e ari.sing from 

traffic ,. conver$ation, music, ·etc., the phra$e. "mas'ld,ng noise" 

is used to. Ma.n any masking aound except a pure tone. Masking 

noise,rather than masking tone, is used exclusively in this 

s�dy. The souhd tha·t i$ maskJd or blott.$d out by the masld.ng 

nois• is cal1ed the signal. If a person's voice is 3;endet-ed 

inaudil>lf.! by the passing •of a heavy truck i hi.s voice i,s the 

signal, the truck's noise .is the JNitsking noi.se. 

Frequent;y it is convenient to compare the intensities 

of the masking noi&e and the f!igruU as measured in d�.¢i.bl!lS.. 

The logar:i,.th,nic nature of the dtcibel makes it po·ssibl� tG ·ex• 

press this ,t signal•to•nois•" rat:i,o in a single f igU". f'or­

example;. if the noise of the pa·ssing truck had ,an tnteneity of 

68 d"aihels -and the. speakers voi.ce had an average intensity of 

62 dt�ib'itla,. the signal-to-noi$e t.'ilt.io would 1)e . .,.g dec;J.bel-s.

This single figu-r& represents tne ratio of the inten$:1ty of the 

desit-ed sound to ithe intensity of the• m!!L&king sound. 

Th" per$On ,. s speech wa$ probably not •ntirely maeked by 

the truck., however ,,, as speech is not all of ,an equal intensity 

or intelligibility. It beeome:s necessary, then; to define a 

per.atmt of intelligibility to de,signate when a speee.h signal 

is to be considered masked. · Figure I indicate,s the, ?elaticm­

ship of intelligibility to intensity l•vel 0t masking .noise.

Intelligibility in Fig'Ure I is Ma&u�d in terma Of �l'. c.�mt 

word articulation, that is, in terms of a pe�centage of a list 
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Articulation scores a$ a function of the intehsity 
of the masking noise. The masking noise was an ewn 
white noise which rang•d in frequency from 20 to -4000 
cycles peJ.'! Qcond. The sigp,al (articulation words) 
'w&.$ ke� at .. constant intensity of 95 decibels. (From
Mill•r ·) 

1c; : A• Miller, 1! The Masking of 8 pe$,Ch 1 ti p $,XOholo .. 
fiical Bulletin, 194 7, . � ,. p. 112. 
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of words which are correctly identified at a given intensity 

level. It can be seen that; a wide range of signal-to,-noise 

ratios coul.d be obtain.cl, depending on the percentage,. of Words 

he·ard correctly over the noise. · The perc•nt or intelligib'iiity 

used in the present study is SO per cent. This was chosen be­

cause as Hirsh1 says: 

The SO-per cent criterion was chosen for the 
threshold for pure tones because it 1$ the .molt r• .. 
presentative statistic about.the distribution of 
responses. There is also the f•at that th• fre­
quency of response is ·rising mo$t steeply when it 
passes through the SO- per cent point. 

Front Figure I, then, it can be seen that under thi condition 

a signel-to-noiae ratio of 93/95 ¢r -2 decibels W10U1d be chosen. 

Of special interest to this study is the condition antioned 

above when one or more of the sounds perceived is $peech. Thi,$ 

i$ a commc)n <!Ondition, as Lickl�.d•� and Miller2 indicate: 

In most $:ituations .speech �• accompanied by
othel' sounds. Masking, the shift in the threshold 
due to tne presenc� of an interf�ring sound, is a 
serious problem in many situations, and the masking 
.PtOducced by a wide variety of sounds has be.tit explored. 

There remains so� uncertainty about the exact auditory �ahanism 

l · 
-..t i. Ira J·. Hirsh, The Measurement _g! Hear.ing, 1'tew· Yor ... : Mc-

Graw Hill Book Collpany, !nc., 19��. P· 14!.

2J. c. R. Licklider, and George A. Miller,"� Pere ption
of Speech in S. S. Stevens.'' Ed.,. Haridbook c:>f Ex�r:J.mental
Psy�hol?9Y, New York: John Wiley and Sons, Irle. , §51, 
p. l64a. 



involved in INlSking. Hirsh J et ai1 describe the state of re­

search s follows: 

A coherent theory of hearing should include 
the ability to predict the amount of masking for 
any combination of signal (sound to be ,nasked) 
and masker. Even for the relativ•ly simple 
masking that invoives only one ear, we l\lve not

yet enough general information to predict quan­
tit�tive results without making fut-ther •d hoc

·---·�measurements. " -

Enough !s known ab<>ut the geneX-41 cl'wlracteristic& of s:PE!ech, 

auditory 1111sldng and signa,1 ... to-no:ise ratio, howver, to permit 

the pr•sentation of the following basic facts. 

Speech is a, cOtnpl•x sound. It contains frequencies as low 

as 100 c:ye.le!S pex- s•cond and as high as 8000 cycles. 1)41Jr sec6nd, 

a a shown in F'igtrre II. Figure II shows the acou-stie spt,c:ttum 

for peecti. The intensity of -Spei!ch sounds of various fre­

quencies is shown by the placement of the line near the top of 

the graph. It can b$ seen that most of the intense sounds have 

frequenciets below 2000 cycles. The shaded area at tha hottom 

7 

of the graph designates th threshold of hea·ring for the va;ri'ious 

fx-equenc1es. Sc:>unds of in int•ns:ity and frequency Whiah place 

them in the shaded area,: are inaudible to the a.ver'ag$ ._r under 

ctuiet conditions. 

The JOasking of speech is i,cco:rdingly complex, because a 

1
r. J. Hirsh, W. A. Rosenblith, w. I). Ward, "An Itwestiga, ...

tion of the detection of clicks under masking noise,/' Journal 
Acoustical $ociety of America, 1951• �. 631-637. 
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FNQu•�Y 1n cycl.es per second 

'The long•i.ntervel ,i,ectrum of conversational 
a. · for • mal.41 voice , expressed in terms of
RMS pre••ure in fN1Q.uency bands one cycle wide. 1.'h 
overall. l4val of t $peech mMaured 18 in¢hes in. 
front of the t1lkera' lips was 76 decf�ls, Nlf. 
0.0002. dynt/cm • Ft-om Rudmoae et al. 

la. w. Rudmoae nd K. c. Clark, "Th• effects o.f 
high altitude on the hwnan voio ," El ctto-Acoustic
Laboratory, rvard Univer ity, Jan. 1944, Q§!g?_ Re,RPEt 
IlQ. 3106. 
--
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Lickli<le't and Millet-1 point out 11mas1<-:tng is gteat$st a:t a.nd 

above tht f'I'equency of the niasking: ton.$." Thf.t i's, a pure. tone 

is selective ;i..n it$ masking p0wei,·, It effectively mas}<s t>nl.y 

sound.s wheae. · f r,equency is vel"y similar tq, .oi' so,ntwhat highev 

than ;t:t:s own. This means that to mask speech> e�f�ctiv.e1y, a

1a1rge �ang• of pure tOnf!s would ha.ve to be �ploy�d. This is 

accomplishtd easily by using any of three types of soundt (.1)
, I 

oth�r s�$eh, (.2) white n0ise ot) ( 3) complex ooi$e. White noise 

contains all fr$(;t�encies tt an apl,lro?<i.ma-tely equal intensity 

ove't' a �d,:9 si,eei.fie.d range. Complex noise is similar to white 

noise, but EfflipJl4$iU!s low fMqueney sounds. It resemble·s the 

$Qund as a powe� M.W Gutting wood. Millet>2 p6ints o�t th4t� 

Hwnan ,pe�h is JJiOStt seriously Jna$ltid by an un­
_!i.n.ter't'Upt:ed no;i;se,.wh!i¢h has its pc,�r cort�,nn-aded 
in th.e. 1aw� thi'l'd of a spectrum cover'ing the f;re ... -
(lµenay ... r•ngti f:rCbm . loo tro 4000 :or sooo cy�l,e� .: · 

'$his is in e.sst1ntu.:1. agre'®lnt with Stevens-, ·et al.. 3 who show·

that low .tones produce ,Jt\Or.e inte'?!.fe_renc� With tpeeeh thin high 

tones�. B,cause of the resemblanc• r,f complex noi$e to ·the 

".ideal'' mtklng not•• d$.8Ct'ib41d PY Stl:vens., -et. ,1 .• , t and Millet, 

,, ' 

1L'ickil.1det and, MiU.r; l.Oc. cit. 

20.c:,i-g•· A. MiUff,. "Th• M�.$k1ng (Jf s,pee�h,.'1 
Bullttµi .. l.�41 ., 44, .P· lo�. 

is. s. Stevena,, G. Millttr ;. and. I. �scott, The Matking of 
Spetl.4.h l;>y -�:tn• .waves,. ·S<t'1-ilJ"e waws, •nd ii♦gulat «nd tn-egula.r 
pulaes, R•poft PNR-14 f� the Psycho ... Acoustic 14bc>:ratory,, 
Harvard tinJ:,,.rsify, 194$. 
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FIGURE IV 

,. 
' 

'0() 

,!t CJ a 
.! . 
•ri 8 

,o 
Cl> 

i ,c 
;i � 
,-t. !bo 
! fl) 

.!I ., f,O 

fi �/ 0 

i 0
0 

3c::i 

i 
0• 
0 

§ � 
"2.0

·o, > ()

Noise leV1 l pt It' pre ►e = 60 db i.--i---

---
--

SO db � -
--

40 db � ...--
� ....--

i30 db � � -
:....--....--

� 
'I 120 db :..-� -

....--
I--" ' -

"' 1--" � 
-- i..--........ -� I .. " �•- --

-........ ---- I,.., �:,.. 

� r---- ; 0 db i--i---I--' �LI � 
-.J D db 

' 
i..-- � r-,.... c--.... � i.--- l.--" r-,.... i-,. ,-..' i..,..,-

--- �-

0 

hreshoJ i1 1n tuie ...
' 

( 

'2. 3 � ��'7y� "2.. 3 �} � Co 7 1s 9
100 ' ,-, ) ()Q(:) 

Friequency in cycles per second 

Absolute and masked threshold for pure tones as a 
function of frequen�y , QM .ured in th,e pre.aena of, dif­
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Ste�1) ., . 

,lJ. E. Hawkin Jr. ands. s. Ste�n , "The masking 
of pure·tonea and of speech by white noise." J. Acoust. 
Soc. Amer., Vol. 22, p. 10, 1951. 
---� 



complex noise was chosen as one of the two· type$ of masking 

noise to b$ used in the ,present study. 

The 0th$� sou�ce of n1aaking noise Qhose.n to� used in 

the �l'eseht !'Study was s�h from another SPNke». A& Figur• 

III indicate$, the masking of speech on s�ecih i$ de�d•pt 

on the munber of voices us6ld Js masldng noise. It o•n bfl $etn 

th4t with on• voice masking a.nother "J.()i¢e, a signal•t()-noi·rit 

1ratio at th• standal'd of so per ·c�nt word articulation wt,Uld 

b6 95/l02· or -1 decibels. 

The value of a tignal�to-nois• ratio tends to rett11in the 

�• when. aa ·condi.t1on$ are k•'P� co,nstant except t,ht inte:naity 

of th• Jna•Sklng nois • Th;i.$ :ts illU$tx'$cted ;in Figuve 'IV.. which 

shows the thl'esholds for pUre tone of va-J-ious f�uenciea und•:r 

eight tntenailtie$ pf llla·sldng noise. It ·can be seen that the

� ' t ! . 

1in•• dfm.Oting thr•sheld' · ire .aaae.n.ttally pat-aUel . and e(tual.ly 

spaced abo.ve ,about 10 deciblll:s of ma,sldng, a very soft spund. 

Thil means that for ;eve�y 10 de4�l.: inoJ'ea.tle 1n •� noise, 

the pure tc;me. thr•thold :ts 1ncrM$ed 10 d&cli�l•. A co1u1tant 

$1gnal-to-noi••· tatio is the result, 

Ju&tificati�n.2! Study 

Tiw•• studies have shown the· importance o.f stutter-ers 1· 

auditox,y pr.GCe$&iiJ: 

1. Lee,1 in a widely duplicated and confirmed experiment,

1t.. op. cit.
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found that stuttering-like behavio-r cou1d be induced in many, 

but not all, no,:-mal speakers by delaying the auditory f•edback 

of their own voices. An important factor in dete1;'mining a $ub-

j •ct• s suaceptibility t.o this phenoMnon ii the. $Ubj&¢t' & 

ability to jgno" the air-cQnducted sound Qf-his own voice· and 

concentrate on the bone.conducted sound or th� feel of his mouth 

mov-.nts. If th•• subject is able to do this, he willtan<i not 

to exhibit paeudostutt:eting. It WO\+l:d appeal? that i.f a person 

had a. high signal .. to-noi$e ratio, he, would be able to h_.r hi$ 

bone-·conduoted auditory feedback bett•r t�n normal. There. 

:for , if stutterers are people who have a "built in, ft n•u:ro1<:>­

g1cal.ly de�yed �uditory feedback, a.s is 1uggee� by My,aak, l

then a Jignificant per cant of $tµtter•rs would have low signal• 

to-nollae ti'atioas. Th«t 1$; people who had miuJllO.lbg(ocally de�yed 

auditoi-y f.eedba(:k"-10 also had a low , ignal•te>-noiae ratio would 

t•nd to bteOOllll atutter•�• bflcause tn•y could not compensate fop 

theit' d.U,y.ed f$td�ck. by roonitQring their bo:n• ... conducted speech. 

2 i MaNist and Hutton2 found that stl.lt�nl'S exhllbit a 

mark.ea �duttion in ftut;tering when th•y aNt unabl• to h.ar 

their own voice& d.ue to masldng noi••· It ih conc•ivable that 

tutterers •¢ould develop- a 10\t signal-to-no! e �atio to uncon-

1Edwar'd ]). Mysak, "S�rvo theory and stuttering," Journal 
,2E sech and Heari.n2: Disorders, 1960, 25, 189-198. 

2Maraist and Hutton, op. ·cit.
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sciously take advantage of this phenomenon in ordina.ty conversa­

tion. That is, if they devel.op a low signal�to-no1$e ratio, the: 

noise pJ-e$ent in co!lversational surroundings will have a. gxitater 

masking effect on their self hearing of their own speech than if 

they did not d•velop a low signal.-to-noise ratio. Thus. a low 

signal�to-noise ratio ·would tend to p�uce some unexpected 

fluenoy. 

3. Harms and Malone1 found that ther• are almost no stut­

ter�rs an\()ng the deaf and severel.y 'hard-of-hearing ,. .but that 

most $tutterers have son-. type of hearing lo$s, usu�lly mild. 

If th1s :Le true, then $tuttere.rs would exhibit either an ab­

noi'm4lly high or abnormally low signal.�c;,-noise ra.tio•. That 

is, if a -S:t\ltterer had a conduction type hearing lo,s, he WC>uld 

hear h1a -own voice a: btling tbno�Uy loud, and if he had a 

nerve � lo$f, he. would heal'.! h!:a voice -�s being abnormally 

soft, although it could be the right inten�ity in relation to 

other aoundi. 

'to SUJllllillriu, t1-n; in justification of the. prestmt study, 

it may be said that research indicates stutterers may posl!less 

an ahnQrme.l. signal-.to-n◊ih, i,,atio. Thit :PlAl'tieular aspect of 

stutt�-rs' heal'ing has never been atudied ,. a far a, it has 

be.en possible to detenn;in•. Accordingly, it it thl purpose. of 

the present atudy to· deternd.nf aign«l-to-noi e :tatios fc:,:r stut .. 

teNrs and to oompaM them to those of c .omparable. normal speakers. 

1ita1'JDS and Malone ,. op. cit. 
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In as much as the acuity of $tutte•'bs' hearing has been quei,­

ti.Oned i �nd in. as much as hearing acuity 1$ �n important ·c(l)n­

si.det'&tion :in thf! d•terminatiQn of signal-to-not•• x-ati.0$, .thi.a 

cha:r�o�ristac will, be •xamin� in th• pre$ent study, •·• Wi!tll. 

Nul:l Hypgth.$',S 

lt t, the pui,poi• of th:1$ study to axaid.ne tlfO· null hypo­

these.s, 

.1. Major hypothesise The� ie: tl(;) .differel)OII ?!�P

male ·C9lleg• . .s! stutt:e�•-r.e �. ma:ie . . coll5tt ,.age no�l . ·•e!,•ra 

with. rese!':t: .� their a_bil�!)' �. :dttf•r$ntut• . $p._ch .ttom

masl<,!n,g noiae. 

2. Mtnor nypothe.ad.•i .There .!!. �.· .difif�nce ��!TI. •�•

po-lMje, a.g• •-�tt•��•. •n� •J� ,, (!'Q1
M9! �i! nQ.i:,n&l . sl!',kr�t• 

� H�ptStJ. � theill', hear!mz, •ot+i£Y,• 



CHAPTER II 

PROCEDURE 

Th• Selection -2£ $ubj ects 

The subjects who comprised the tWQ groups uted tn th:.t.a 

study •re all male· coU�• stl.ldents. The experi.Mnta). gt'O\tp 

consitted of thirty $tutterler$, and th• control 91'9UP .oonsilttd 
) ' ' 

of thirty normal speak-.rs. Specifically, the stutterers wex-e 

. electe<;l t� satisfy the following- ariteriat 

1. They QIUSt be male undergraduate or gl'aduat• coU.-gl

.students. 

2., They .must have r�eiw.d coll• $peeCh th•te.PY f¢; 

their ,$tutterft'lg Ol' be receiving it 1n th• sp�ing $Mester of 

the 1960-61 school year. 

J. Th•y 18\llt �ve nOPrilal h .. i,ing •cru1ty.

The no'l'ID!ll '9PMM1"$ were .s.lect•d on th, basts of the same 

.otd.�i'�, �th th• •xc•ptton that it W&S· �µirQd th4ty did not 

pres nt a noticable . � def•¢t at the tiM of t:he ttast, and 

tha,t they did not consider themsel-.,.s to be stutt•Nrs, 

The atutt•r•rs wer• d�awn fl'Om tht spMch cl.mies of tht-ee 

universities, Western Michigan Univeriity in Ka.la.J11cusoo, Michigan, 

Induna Univ•r'Sity 1n BlooJningto.n, Indiana, and Mia�( Uniwtiaity 

in Oxford, Ohio. The n<>ll'JD&l etpeakers wtlt'W drawn from tht student 

body of Western Michigan Unive��ity. The $ubject$ were ttated 
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with the audiometric equipment of the speech clinics of Miami 

University a.nd Indiana. University;. and of the Constance Brown 

Society foi- Better Hearing in Kalamazoo, Michigan. 

Apparatu · and Pre}?!ration _g! Ma_teru.ls 

The test procedµttJ, which .consisted of adminiltet'ing f.our 

sub-tests, made use of a two channel audiometer with micro­

phone, tape �corder, and. ph6n6gt'aph <.d.rcuitSJ a sound treated 

room with a .sound field speake'I' conn•cted to the audiometer J 

a tape recorder; and an assistant. 

17 

Th'e audiometer in each of the three audio.metrid ·••tting$ 

wa -an Allison model 21A. All had l>een ·recently calibrated, 

and were <;:OIUtideri,d by thtir i,eguur operator$ to be lecuM'tfa 

within a range of plus ,o.r min\.lS one decibel. A two channel 

audiometer lll&de it poasibl.e to control independently the inten­

sity and use of two .sepa:rat.• soUX'(!•• of sound. 

The audiOlli9tl'i.c rooms-� aound treated and all had an 

ambient noi·se av.el ,of less tha.n 40 dtteibels above o. 0002 dynea 

pell squaM cent1-ter, a standard refer�c• level. This is 

fairly low, ·and i$ generally donsidet'ed to b4l ad4iq\\ate for all 

conmn audio•trio p:t'QC$dure,. 

Thtt tape, record•x- was a Wollensak; model T .. 1soo, serial 

numbe1: 139-116. It •s plly(ld at a spjed of ,even and ·one half 

inches p6r second. 

The assistants; who requir� no apecitll. training� wert

stude�ts at the three unive'tsitiea who weN majoring in spe41u11h 
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.correction. 

The first sub--t st yielded a �surement of th� �µbjeot's 

speech receptior threshold; he"afte'I' abbrttviated as _SRT. The 

speech "reception threshold as defined as the "senaation level

a.t whieh the patient can repeat 50 per cent of tht _(sp0nd.,e) 

words cor�crtly. "1 This is a' good estimation of the subject's . 

hearing, and provid s a thre_shold , u�n which the int•nsi t_t•& 

ot sube�uent tests ¢�n b& based to insure e.q_ual loudnl$$ .for

all subjects. To arrive at this measurement the mat•rial$ des­

cribed by Newby were used: 

Although a v&t"iety of s�ch mattl':l.a.ls ar• 
suitable for arriving at the SRT, two tests are 
ioore C®IDOn than other�. One CQrtaists 9f llSt$ of 
t:wo-syllAble wo?lds, re.fert-e<i

° 
to as spondees., although

mat of these words would nOrD\lllly not bi pronounqed 
with equal stres$ on both· syllables. They ar.a words 
su<:h as dOC)rway, footstool• ,air:flane, and

_ 
al'llCh,air.

Two recorded forms of: die spohd•• teat .a.t'e avallif>le. 
They are .called Audi�ry Tests W-1. and W-2.: spon-
daie word. .lists. Test w .. 1 conaitts of lists ,Qf thirty­
aix ·spond$io words which have been recorded at a 
conatant level. The audiometx,ist introduces as 
muQh attenuation as he needs in the course Qf the
te$t to arrive a.t the llati�nt'a. SRT. 2

In th& determinata.on of the subject t s spe•ch raception 

thl'e hold, it was necessary to introduee the spondee words to 

th, subjec.t through a sound-field speak.er at 4 known but vari .. 

1ttayes Newby, )\udiol.Qgz, New York: Appleton-Century ..
Crofts, Inc., 1958, ·p. 11!: 

2Newby, loc. cit.
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able inten3ify. This was accom,plished by the tape recording ot

seventy-two spondee words and the calibration tone from Audi• 
' . 1 tory Test W-1 Phonograph records,· lista 4C and 4D at a Qon$tant

volume level. During the testing, the$e word& wer.e introduced 

into the audiometer for calibration and attenuation eith1r 

through the mict>ophone circuit, which was the procedure at the 

Consta.nc�. Br-own Society,. or through the tape r•corder circuit 

of th• audiometet, -which was the procedure at Miami Uri.$versity 

and Indiana University. 

The second, third and fourth sub-tests yielded measure�

ments of th� subject' e signal•to--noise ratio undei- three 

condition$. The three conditions d.nvolved three typet�r 

intensities ot m&sl<.ing noise. The$e wel'ft� (1) low intensity 

speech, (.2) high inten ity apeech and (3) high intensity co• 
' ' 

plex no.ise. _tn the comt,utation of the si�l•to--noise ratio •. 

the intensity of the &ignal in the fo'f11l. of .spQndee wort.is, was 

that intensity at which the subject could hear approx1-tely 
' ' 

one•half of t1'9 tpondee woJ.'d.s Qver th• ma•king noise. To ot>.­

tain thea mea·autements, it was necessery to introduce the noise 
. 

' 

into the sound-fiel.d speaker at .a, known, constant inteneity 

level, and to introductt the signal,. in th• fonn. of. sp0ndee 

word.a, into the. spMbr at a known, variabl• intensity level •. 

1
Adapted from older records by Central Institute fo1:1 the 

Deaf. St. Lou1a, Missouri, available ft-om Tlohnisonic Studios, 
1201 Brentwood Blvd. , R!i.chroond 17, Mi,ssouri. 
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This was accomplished by using the two channe.ls of the audio­

meter ,inde�ndently. Channel one was used to 0,0ntl'.'0l the 

intensity of the spondee words whose source was th• microphone 

or tape ,circuit, and channel two was used to control the inten$­

ity of the notse,. Tht source o,f this tri&sking noise w,.s the 
I ' 

phonograph circuit on the second and, th;ird sub-te$ts, and th" 

complex no:is.e circuit fo.r the fourth sul;...test. 

To insure that each subject hea.rd the sounds ,coming from 

the sound field .speaker at .an equal loudness or equal senu.tto-n 

level, it was necessary to ba• the intensity of the noise used 

in th• 5-cond, thi.rd, and fourth sub-tests on the sul>j•ct t a 

speeah .reception thr•shold. That is, the ·intensity of the 

nois• used in &a"Ch test for Mch subject was the sum of the 

dtci.bel level of the $Ubject·'s sP41eoh.reception thNshold arttl 

the decibel l.evel. of a cortstant. To approximate normal c;onver-
./., ! 

, ., 

sationa1 ,conditions, the value of thfJse con tant� was determined 

on the basis of Davis' estimation of the intensity of ave:rage 

soft ¢on�t'sation&l speech (33 dealtbel&) and a,.vtra� lb.td oon-. 

ve'tsational :spee.eh (6) dea!f.bels). l .For ex$1ple, if a subject 

had a speech rece.ption threshold of +6 decibels, the noise 

l.evel in the second sul>-teet-would ·be, (6 + :S3) decih.-l*, or 

39 decibel$. To approximate nol'ffllll conditi(ms further, it· was 

. �ilowell Da. vi'8, quottd j_n �y•e A. N.w,by,, Aud1�WY �
New York: Applet.On-C:entury .. C:rofta, .Inc., 1958, p. ll�. 



decided that connect� spe•ch or a fairly ·•veri. 4nt�sity and 

rate should be u$ed as the n,a,sking ru:>ise. It was alSQ decided 

that :t� t•st $hould be :repeated wi�h oOfnpl.ttx noiq &ub$ti:tu.ted 

foi- the speech tQ provi�e a <?01.1tp.irison be�en spe•ch. and non­

apee<ah •.as background noise. 

·The sub+t·esta, following the reasoning d.e·$ori� .$b()ve,

•re ehos•n 4s follows.: 

Sub•t. St l:; a determination of the aupje•t'''·S 
s�ech �eception thr•sho•ld ustng 
spend•• WOt'd:s present� ovei- a
&O'Und• field -.p.aktl'. 

sub-test 2t a dete�tion. Qf the subjttct'• 
signa1 .. to-noise ratio u.a.ing stx,ndee 
WO�$ as the signal of varil.ble in­
tensity, and a .n•wscast of J;'ultQn 
1-lda, J,:,. whi�h is a v«Uabu on a.
st,andardized audio�trid ,�rd a,.s 
th• noise. The. noi$e l,vel it eo· 
bfil the tsub;J•ct•$ SRT plua $3 .dflei• 
bel.s. 

Sub,,!.t6st 3� a d•tertnin&tion of thtt sub:,1'tot',t
.signal.-to-no:lse ra.tion \lnder the
•• 4onditions ,as. filUb,,.tt$t 2, with
the excepti@l that th♦ intenJity
or the noise level !i.$ to b$ tht
aubjef:!t' s SRT pl.us 6l d•oibei,.

Sub-ut.t 4:; a de.termination of th• •u�j•et', 
signal-t6'-noise ratio u$ing :spond-. 
wrda of va.riable inten•JtY •a• the 
,signal,. and cQJilp,lex noi•• as the 
noite. 'l'h-. noiN. lewl 1, to be 
the sw,j1dt•s spe•Qh t-toepti<,n 
threshold plu.s 63 de¢il>el•• 



ExP!rime�tal Procedu�

The subj•�t was seated in ,4- $tr&ight•�backed ehai;- facing 

the sound-field spea"r. Th� chair was located at ·a. fixed, 

predetermined distance from t� $0und-field speaker to insure 

a.ccurate knowledge of the intensity.of sound.reaching the $\1 

ject' s eats. An a$aistant who had a list of the. spondee words 

used in the test was seated close enough to, the s�bj�t to, 

permit lUir t,o see the wo:rd,s wh�ch the subject wrote down. (It 

had been decided that to insure honest answers f-rom the .etut­

terers, all subject . would be a.•ked to W'.t'i te down th• words 

they heard, rather than say them�), .The iollow.ing tn&truetic;ms 

for �ub-.t•s.t l wenJ read t0, th• s�bject by the te-st�i .. 
, \ '  ' I 

"You rill hear a llliln,aa.y s•�ral two-Syl.lAble 
word& ,, each one p-reced� by the phrase ' say . 
th4 wol'd'. Instead of saying the word, � · 
ever, you ar• to write it down on this paper. 
The obse�r will then check it with her list
cmd .signal :me if you were .able to hear it O"l' 
not. The word• will · &tart out fairly .loud. 
,and gi-aduaUy get' fa inter until you a� un-. 
ahl•. to hear thtPft, AN ther• any questions_?�' 

" ' 

22' 

The teater then returned to the control. roc»n and inti'oduc:ed 

spondet word list W-1, li$t, 4C, through �ne sound field $peakel' 

at an inteneity of thirty dM:ihelS. The aubje�t'$.SRT (Speech 

Rec�ption Threthold) was then ditermined by folla\fing the ·stand .. 

ard audiOll\etl.'iC procedure desc�i-bed by Newby.1 'rtda tnvolveti

¼yes Newby; op. cdt., p. m.



grad�lly dec.-;-easing- the intensity of the spond.e words until 

only approxtmat•ly -one-half of them are h.a:rd cQrreotly by the 

subject. The results wel'e rt�rded on• dat� sheet unde� the 

heading SR1I'� 

The instruction$ for the s•cond sub..-test were then read 

to the subject by the tester. The instructions we�• as fol,-

lows: 

"Now thie procedure will, ht, repe.;ted ., hut
in addition to the words, you will hear a 
newsea•t 1n the background. You are to 
ignore th newscast and write down the 
wol'ds a-$ before. " 

The t•stet- th · calibrated the standa'.f.d phon�aph reool'd 

-of Fulton Lewis Jr ... which ·-& the source o.f noise for tht 

$6COnd sub-te.st, and introduced the newscast to the subj4:tct 

at a leVil of 33 decibels -above his, SR'1'. The tester then waited 

!ix s-ecl)nds and intro<1\lctid the spondee words to t:h� subject at

a .s���ing level of 38 decibe.J.s above his SRT. '.rh• tape of the

spc.,nd• word.s ·•s started f_t'Om t� paint wh•n•• it had b$en

;st,opped at the compl'etion of th• previous test to in1ux,e that 

no� of the wot'da woul.d be repeated. The procedure used to 
, 

' 

dete't'tlline the subj�t' $ SRT 5,g; f.ollowed. This involved gr--dual-

ly d•cr.eaaing th• inten&ity i..vel -of th• spondee. \llOt'ds until 

the subject <X>Uld ms," out ,Q�y o.ne-�lf of them ovef the noi$e, 

whieh was held at ,a constant level. The r•sult$, in the fc:n,n 

of a ,signal-to-noie• t-atio were recoX'd� .on the datt .sheet undlr 
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the heading of S/N I, 

Tne test•r then told the subject the instructi¢ns for th• 

thil'd sub-test, as follo,ws: 

'"Now this procedure 'will be repntfld. but 
the sound,.wiu be SOIM!lwhat louder th�n 
�ore." 

The pl'Oc9du� fot' the d•termination of the signal ... to .. noise ratio 

in sub-tast ·2 was th� repeat�,. with the exceptions that the 

newscast was introdueltd at an intensity •Of 63 decibels above 

t subject's SRT and t� .spond.e words�• introduced at an 

int sity J.:t;vel of 68 decibels above the subj.ect•s SRT. The 

spondee \l,'QNS were introduced ,at an intensity levi1 of 5, deci­

bel& high-1' than the ne'tPcast to insure the subject' J!J hearing 

of th• first two spondM words. ·� x-.eul.tt were· rtoorded aes 

a signal-to-no!-. rttio under tthe hteading S/N II ,On the data. 

•�t-

Th• t•ater then read the foll.Qwtng- in$tructions fo.r sub­

teet 4 to the subject,:: 

"Now thi$ procedu" will� repeat� ,, with 
an •vtn nois• li'ef)laoing the new�at." 

'Th* procedure for th- d♦temnination of the s.ignal ... to-noise 

·ratio in the second su test was then repeated, with the ex­

ception& that comp.lex noi!te; g.enerated in the audiome�r, •s

in..ttOduc-'1 to the subject at 63 decibtl:$ lbO.._,.. his SRT instead

of the newscast, and the spc;mdee worda •t-e, introdm:-1 to th•

subj-mt .at a level of 68 <iecibels above hi;s SRT. The t-esults



were recorded as a :signal-to-noi$� ratio under the hl!«ding 

S/N III on the �ta sheet. 'This oomp�ted t:he expE!rimental 

procedure. 
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The data obtained on the $ignal-to-noi�. �tios far the 

•xperimental gil.'()up and the eontr.()l group we:J:-• tNtat� i� th•

fpll<)llitrg' ftlilMt.:t. The a.rit�t:ic mun and standat'd deviation

wer-e, com,ut,ed for •eh of the. f¢ur su . test·s in the �xperimental

g'tOUp and control grou�, .and fer the to�al experimental and

eo.ntrOl ,�up. To •k$ thete .and subsequent aomputatians

ftsiler ,. the raw data in the • fo1!ln of t5,ignal-t�noiae 't�tios

·were tt-ansfC)J!!JtMtd to a form much mon easily under$'tood ilnd much

�• eastly atlaly,�d by c:omputing a atgna1-to-r1oi••· .differanee

ft"Om ,fladh a;tgnal ... to--noiae z,atio. Thil Wits done by subtracting

the noi•�,)1ev.♦l (1() frotn t:t,.e $1gn$l a,vel < ·,;) • Th,is resulted

in a single f.igu� fo-r 6<1.ch <t&tio,. expte$std in deail>ttls; which

r@t-ennted t'he difftN»ct! betwe•n. the a:rbit�arily �hosen in­

t'11$ity level ef th• background nQi.• and the to:n-,spcinding

intensity 11�1 off tl\$, Jf.>Ond•• wo'tds when ,on►ha,lf of those

pres4mted could l;>tJ· h-.n'd <:we.r the: �ckground noise. Th,e .means

and $ta.m:lat'd d•.viatic;n1$ computed with these figµves a:ra present�d 

in Table:$ I -and II, 1"1g• 2a.

Th�, til detetild.ne whether o� not the expe't:tmental gt"Oup 

ditfered $igntf icant1y f�m th• control. �up, a. �arson product,.. 

tJDmnt· Ttl$&sure of c"()rtrt:latd.on Will$ oomputed for the fift� 



possible combination$ of th• tht♦e QOnttol group S-N 4iffet­

ences and the t�e •xpertrnental group '$ ... N diffEtt-imces. This 

made poss-ible tht computat:icm of tl\f. standa:td ,error of the 

diff�•n<;!e betwun coi-x-•lllted :�ns, which then pet'mitt� the
' ' 

. 

�omputation of a ,'.! ratio or "'cr:ttieal �atia:,,.tt .�s « t•st of the 

significaJ1ce of th• diffe11en<!e$ 1-�tn the lil8ania ot th• �irs 
' , ' ' ' ' : 

of the !$1.lb-�up, wer• COD\peil'ed (Table: III, pag• JQ). Fishe'1''$ 
' ' 

t teet of• 'C'Qdf1cient of coi-re:utt1on was applittd to det♦�J 
-

th9 tign1f.i�nee of ·$8.ch of the rift:Nn Pearson ptodu6t•fl\QMtrts 

(Ta.bl'e IV, page 32). In «ddft'1A>n; the,.£ te,st for diff•rence 
' ',, � 

betWeen uncO"tTelated mean$ was appli-1 tc the tlu:'M ••ts :ef 
I ' 

data. aa obtained at th«, tbree univtra:l,ti••· This "was don• to 

det•l"Yld,,ne whethei' o.r, ru>t th•re· wa·s .any 1igniiicant vararu:,• 

,.ng 't�M sets Qf d•t• •dU• to undet�ted dis¢t11�i•• in 

eq,ui�nt or �.aure •t' th:e· thtM univeraitiaa.



CHAPTER.III 

RESULTS 

This chapte� is concerned with the tabu1-tion and analysis 

. of data and the interpretation of result,. 

In Tables I and II are presented the means and standard 

deviations for the speech reception thresholds (SRT's) the 

three signal-to-nob• ratio conditions individually, ,and the 

three ,signal-to-noise ratio conditions combined, for the experi­

mental group and the control group. To permit correlation and 

el!minate confusing negative numbers, a con.st4nt, 17 decibels 

was added to -.ch of the signal-to-noise differences in the 

computations. 

As Table& I and II indicate, means for corresponding con­

dition• in the control and experimental groups do not differ by 

more than 4 decibels ,, while no standard deviation is leas than 

4 decibel$. This casts considerabll doubt on the validity of 

the differenc1s. between the means. The major null hypothesis 

states: 

There i• no difference between college age 
___ ,__ - . . - -

male awtterers and male college age normal 
------- -. - . .....,__ - . . � ---·

Sf!!kerS � their ability !2 differentate SP!ech 

� masking noise, 

27 



TABLE I. 

MEANS AND STANDARD DEVIATIONS FOR FOOR SETS OF 
DATA OBTAINED ON EXPERIMENTAL GROUP (S1ruTTER.ERS) 

SRT ·S/N I S/N II S/N III S/N I,II,III 

STANDARD 
4.37 S.46 S.88 s·.sG 6. 36

DEVIATION 

MEAN + 17 7.4* 12'.67 9.72 16.97 11.u

Values aNa in decibels 

TABLE I! 

.MEANS� STANDARD DEVIATiONS FOR FOOR SETS OF 
DATA OBTAINED ON CONTROL GROUP.(NORMAL SPEAKERS) 

SRT S/N I $/NII S/N III S/N I,II .• III 

STiANI)ARD 

DEVIATION 4.12 4:01 -S.35 4.65 4. 79

MEAN+ 17 5.35* 12.90 ll.71 14.67 ll.77

Values -�re in decibeis 

*actual. 'ft\Mn; not mea-n + 17.
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To test this hypothesis, a� ratio or "critical ratio" 

for a difference between uncorrelated means was computed for 

four pairs of means, as indicated in Table III. The means which 

were analyzed for significance of difference were those from the 

experimental and control groups for the second, third and fourth 

sub-tests, and for these thAe sub-tests combined. The experi­

mental group was compared with the control group in each case. 

It was then possible to determine the significance of the dis­

crepancies between the various pairs of means involved. That 

is, a level of confidence was obtained for each pair of means. 

This indicated the number of time,& per hundred a discrimina­

tion between the means as large or larger would be obtained 

through the chance variation were there reaily no difference 

between the control and experimental groups in their ability 

to discriminate signal from noise (Table III). 

As Table III indicates, the differ�nces between the means 

under analysis arose very probably from chance variation. No 

level of confidence approached the five per cent level. That 

is. if there were no differences in the signaJ.,..to-noise ratio 

between the populatio.ns which were silmpJ.ed, differences between 

the means as large or larger than the ones obtained would occur 

by chance .nv:>re than five times in one hundred different samplings. 

This indicates that the major nunhypothesis cannot be rejected. 

There appears to be no demon$tratable 

difference between male college stutterers 



TABLE III 

; RATIOS AND LEVELS OF CONFIDENCE CONCERNING 
THE ·DISCREPANCY BETWEEN THE CORRESPONDING 

MEANS OF THE CONTROL AND EXPERIMENTAL GROUPS 

CONTROL EXPERIMENTAL GROUP 
GROUP 

S/N I S/N II 
-•-' 

S/N III 

' 

S/N I z = .108 

cl. = .90 
' . . 

S/N II cZ = .525 
cl& � ,60 

S/N III � c • 309 

cl. t::: .75 

S/N I, II, 

S/N I, 
II, III 

- -
.. 

IIJ'. z = .083 

.i�otal) 
- . 

cl.stands for confidence level

cl. = .93 
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� �1-. coUege_norm&l Sf!!kers wilth res ... 

J!£! ,.tg their abili:ty � different:f.a te 

SJ>!ech � masking noise. 

3·l 

tn order to apply the_! test for uncolt.related means, it 

was necessary to oet. rmine if a significant.correlation existed 

bet�en the pairs o'f sub .. groups being analyzed. As Tabls IV 

shows, there were no significant correlations between any of 

the four sub-group$ for which z. ratios wet-e comput d. The sig­

nificanc• of correlaticms w.1$ determined by ct.pPlying Fisher's 

t test. It was not thought to be neceS$acy to compute a cor­

J;.'elation for the tot•l groups because of the $imilat.!ity qf the 

means and the la't'ge standqJ;'d devi4tions. 

It should � n.oted that two of the cot'N!lation$ not in.-

volved in te&ting the major ·0r minor n\.lll hypothes.is �r• 

significant at a level of confidence le.ss tha.n .. 01 (one per 

cent). This indicates the prese-nce of a definite -correlation, 

in this c,ue � positive one. The correlations were +. 79 and 

+.49 and occurred among the sub-tests of the experimental group, 

spe¢iftc:ally between signal ... to-noi$• d!fferen�• I and signal-

to-noise differt,nC. II; and between signal ... t"o-noisa differenQe 

I and signal-t:o--noise di:rf•rence III. Thia is a reasonable 

finding, a$ it indicates primarily that it a f;l.tutterer takes 

the first _sul);..test, he i-s l.ikely to perfom.at a si.JnilAlr level 

on the second a.nd third, sub,.-teats. This indicatts soa internal. 

reliability of the total t•.st for $tutterers;. alt.hough not .f•ol" 
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TABLE IV 

PEARSON'S r FOR POOR SUBTESTS, AND LEVELS 
OF CONFIDENCE FCR CORRELATIONS 

CONTROL GROUP EXPERIMENTAL GROUP ' 

S/N S/N 
. SRT S/NI S/NII III SR'l' $/NI S/NII III 

CONTROL ':02 

SRT -95%
I 

I 

CONTROL +,.28- +.02 +.ll -.08 +.(}7, 
S/N! 15%. 90% '55%, 68% 78% 

. 

CONTROL ' +.28 +�07 , +.30, +.17. .... �9 

S/N II 15% 74% ' 12%. S5%: l.2� 

· CONTROL +�02 +,01 - .18 ... ,08 +.12 
S/N !II

EXP.'.
SRT. 

. .  , 

. -.02 
. . I 

I ' 

95% 

9
0%

I 
14% 

. . 
., 

< 

' 

35%, 68% 5� 

.. 

EXP. ,i...30· -il8 +,79 +,49+.u 

. 55% S/N I . 12% 3'5% 1% 1% 

EXP. +.08 +.17 -.08 +. 79 +. 34 
S/N II ' 

68% SS% 68% l% I 
' 

S*"III 
+.07 +.29 +.12 ' +.49 + • .34 

78% 12% S3% 1% 8% 

Figures ·in the t6P of «ach squd.re are cQrnlations· 
(r) 1 .Figures in the bottom -of each squat'$ -are' levels 
of confidtnc . 

8% 
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normal s!J6akars. 

The •verage speech Reception Thresholds for the control 

group and ,e.xpet-:i.mental group W9N both well within .normal range 

.and wet"• within one atand&X'd devi4tion of eaeh other. The· co 
. , 

r,utation of a.! r•tic> fo� s1gn.if1�nce between uncorrelated 

-.ns produced a� ot .34,2, which failed to J-NC'lh the s·pe:r 

cent l•�l of. oonfidenc.e by .a wide margin. It was conclu<led 

t1-t the stutteret-s and the noPma'l :spea_ke,rs were of ave.rage 

hearing �cuity ,, and did not diff•r significantly fl;om •ch· other 

in this eharaeteri$tic. This, permitted the acc$:pt4nce of th• 

minor null hypoth6si$: 

, :rh•� i$ no �ifferenc6- be�n male 
. - ....... , ·  --------

co115• !i! et;µt1;·ttrei-s � �l• ,!:.oli•q;�· ag• 

fl<?� :SJ?!ilk:•;--s � r�spect � acu�ty _2!

h!!p:ln� ..

'To detect· any significant variance be�en the data, as 

obtained at the three universities involved in eh� study, .a t 
-

teat for diff.erenc• betwe•n uncorr'alated means was applied. It 

�s thought tba.t· impo�tant discrepanaies could exist bet�en 

the· three' eta· of data due to variation in the calibMtion of 

of the .audiometers, the acoustic properties of the testing 

The t,-= test was 

.applied to• the three poss.ibl� , combinaticms of sch()Oliu Western 

Michigan Unive:r�ity and Miami Uni�:i-sity; Wester?:\ Michigan 



TABLE V 

THE MEA.NS-; t VALUES FOR DIFFERENCES BE'!WEEN UNCOR­
RELATED MEA'RS, AND LEVELS OF CONFIDENCE OBTAINED !N 
ANAI.,YZING THE DA'tA FROM MIAMI UNIVERSITY, . INDIANA 
UNIVERSITY, AND WES'l:'EJW MICHIGAN UNIVERSITY FOR 
SIGNIFICANT DIFFERENCES? 

CONFI:O�E 
MEANS f* LEVEL 

'INDIANA UNIVERSITY 
ll.S I 

compared ·with ·--------·- .312 75% 

MIAMI UNIVERSITY llll. 4

' ,. 

WESTERN MICHIGAN 
UNIVERSITY �7.5 

compared with __ ..,. _____ . ___ .,. 1.495 17% 

MIAMI UNIV&RS:t'l'Y 16.4 

WESTERN, MICHIG.AR 
UNIVER.SITY 17.l

Compa"d with --·--------- 1.469 1B% 

lNmANA UNIWRSl'l"i 11.s

*A t v.41Ue Qf 2. 048 is ·.necesstcy for significance ·
at lhe 5% l•�l ( .• OS). At value of 2. 76:5 ia nee•
e$sary for si.gtd.ftcance at-the l.% level ( .·Ol).

. 
h 

l4 

' 



University and Indiana University, and Miami Unive�sity anci 

Indiana Univ•rsity (Tab1e. V.). As indicated .in 'l'abl:• V, pag• 

34, the-te ,we� no diicNp&nctes whidh appl:"O&chad. tht! five per­

cent level of confidttnce. The conclu$ion wa.s di,awn that the 

use of ·three sets of �uipment: -resulttld in .se.ts of di.ta which 

were similal' •no.ugh that no ntted f·o11 ispecial ana1ysis Ol' ooi-­

rection factor$ Wil6 indicated. 

JS 



CHAPTER IV 

CONCLUSlONS, RECCMMENDATIONS AND SUMMARY 

Conclusio11,s 

In so far- ,as the techniques used in this ,study were vali.4, 

the following conclu ions s�m to be. defen1:1ihl i

J.. There is no diff eNnoe betW9en stuttel',,n."s and no-rmtl 

speakers in theix- ab:Uity to differentiate s�ch from background 

noise, a d(m!Qnstrated on a simple signal-to-noise ratio t st. 

There were no �ignific. t diff•"nqe, betwe th( experimental 

group·and the control g?'QUP in the ability tested, 

2. The acui,t), of adult JJIAl• stutterers' heari.ng does not

djffe� significantly fro nc>X'm!li� a sured on a standard 

Speech Re.ce--ption ThNshold 'test. The tuttex-ers used in this 

study had an a.ve�age Speech Rec11,ption Threshold of +0.4 decibels, 

with t<e.ferene• to the United States c:iudioroetric zero. 'rh1$ is 

well Within no:t'm!ll 1:llnits. 

Reco ndations 

On the basis of the results and conclusions, the following 

recommendation seems reasonable: 

Thet:-e should be furthfir researeh don i.n th� area of stut .. 

terers' signal-to-noi • ratios. Perhaps the stutter•vs' own 

voices could be used as the signal-,. or spa, ch which contained 

36 



stuttering used as the noise. The:r� should also be some cri­

teria used in the selection of stutterer$ in addition to the 

ones empl.oyed in th · present study. Perhaps only stutterers 

who. have predmdnately sil�t hloeks, or those whose: tutter­

ing beg� l:>e.fore. a c :rtain age·should be used. 

Sunvnei;:� 

The purpose of this study was to compare male ett1tte1rer 

and normal $peakers of collage age in th•ir ability to dif­

ferentiate speech from background nois•· A control gi,oup of. . 

37 

thirty normal speaker and an ·experimental 9"):'0up .of th;irty 

stutteJ"e:rs were \.t.S"d for this pu-rpose. Th st gxioups were test­

ed for their · bUity to h.a,:, spe_eah over a backgt-�:mnd noise, 

under three c:ond:tions ef noise.. The resultis indicated that 

th91re \IRis no testable difference between the stuttere'ts and 

th· no:Nal spe1Jkers with re$.pect 1?0 this.ability. It wa Uso 

noted t;ha:t the trtutt•rel:'s a. a group exhibited no.nnal heating 

for .speech.. Cc;.nclusion and v�c�ndations for furth� re-

s rch were listed. 
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A P P E N D I X 



DATA FOR EXPERIMENTAL GROUP 

Subj��t no. SRT S/N I S/N II S/N II!

l ... 7 ... 9 -11 -10

2 ... 3 - s - s ... 3
3 + 4 .. 2 - 3 + 1
4 + 3 - 4 . .,.. 1 - 1

5 + .a - 8 -10 .. 4

6 -0 -15 -15 -16

7 +11 .. 3 - 9 .. 6

8 + 5 ... 2 - 4 + 6

9 + 2 + l .. 3 .. 2

10 +18 +· 8 + 3 .+ll 
ll + 8 + 2 -· 6 -· 3

12 + 4 0 - 3 0

13 +10 .. 3 - 2 - 5

14 +. 7 - 2 - 3 0

l'S + 9 + l 0 + s

16 +.18 ... 'S -10 .. l

17 + 4 + 9 + 4 + 3

J.8 + 2 - 9 -15 + 2

18 +13 ... 10 -15 - 7

20 + 2 ... 4 -10 + 2

.21 + l - 4 - 2 + 7

22 +18 - 3 --J.l + 8

23 + 3 - 4 - 8 - 3
24 +13 ... 9 -16 + l

25 +15 ., s - 2 + 9

26 + 1 -13 -:12 .,. 7

21 + 3 - 8 -+4 + 5

28 +J.2 -10 -17 + 7
'.29 + 7 -10 - 4 .o
30 + 5 - 8 •15 0



Sublec:t no. 
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� 
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10 
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12 

lJ 
14 

l:5 
l& 
17 

18 
i9 

20 
21 
t2 
2J 

f• 
. as 

2, 

�7 

28 

29 

JO 

MtllOi· 

$RT 
t ill 

0 

0 

+ 8

+ s
+ 4

+ 8

+ 9
+ 1

+ 8

+ 4
+ 7

+ J
+ s
+ 8

+ 1
+ s

+18

.... 2 
+ 7

+ s

+ 8

♦ 9
♦ 6

+ 4
0

+ 8

+ 3

+ 7

+ 2

+ l

CDll'l'UL·CllGUl 

S/N 1
t' ' 

... 4 
... 4 
- 3
... 6
... 2
.... 3

-10
.. 4
• 3
""' 2
.... 3 
.... 2 
..., :s

... 6 
... l 
... J 
.. 2 

+ a

0

-10
... 2
... 3
... 4
... s
... 11 
-10
-10
+ 3

-10
... iii

::: . � . : ·� .... 

S/N,. Il S/N Ill 
., ii( � If 

-13 0 
- l 0 

... 11 .. 1 
... s 0 
.. , 5 ... 6 

•12 - 8
.. 15 ... 10
.. s ..., 2
+ $ ... s
... ) - 5
+ 6 ·- 1

·O .. $
+ 4 + 3
• 7 +l!
- J .... 3 
... s - s

+ 5 � 5

+ l. ;,. J 
... l ·+ 6

.... 1i ... i
"' 2 . .. s 
+ 2 .... 4

... s • 5
. ... s 0
... s 0
.. 2 .... ·6 

+ 3 0 
... 3 + s
... 4 0

0 i,;. 3
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