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A NEW APPROACH TO ASSESSING SPEECH SOUND PERCEPTIOY IN CHILDREN

Robert E. Rudegeair - 4 .
) B — .
ABSTRACT -
’, . - ) .
‘%z . Traditiopal tests of auditory discrimination require children to

-
. -

ratch successively-presented sylliables in short term memory. In the

norral course of events perceptual confusions occur as a mismarch between

&

" an utterance and stored linguistic data. A speech sound perception task

I
- - 3

- £
based on matching-to-memory was constructed and administered to 80

-
- -

children from four age groups. Results show that traditional tests

undérestimate "normal children's perceptual control over phonological

- =

oppositions. The djta also reveal a novel dimension of perceptual con-

s -
Ll » - -

fusion data related to marked and unmarked feature categories.
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- - A NEW AP?RDKCH TO ASSESSING SPEECH SOUND PERCEPTION IN CHILIDREN -
- . e -
. Robert E. Rudegeair B 4 _ S -
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P ¥any attexpts have been made to measure young Eh‘ildren's ability,
to discriminaze zzong speech sounds. » The pgototypg’fg; such experirzents

was conducted by Travis and Rasrus who published their report in 1931

T

-
-

Their 1ist of test items consisted of 331 contrasting pairs of syllables

(e.g., [ia/-/d2}) and_35 poi-contrasting pairs (e.g., Ital~lta]).’h5ub—
-7 * .

jects were asked to respond "sace” or “different" to each paxx as it
f
was orally presented. The unwieldy list of all possible English speech .
7 <

sound contrasts has not been esploved in subseguent testing. Since the

- - .

prototypic experizment, testing has been confined to pairs that represent

“

minimal phonenmic differences. But the same-different procedure ezployed

>

-« ” - L4 ~
by Travis and-.Rasmus has endured and become standard procedure for test-

- - »

. .. . . . : - 2 25
ing speech sound discrimination in chiléren. Xost studies since that .

. 6f Travis and Rasmus have been principally concerned with kindergaxten
- ) . .
" and firéi—gtade children. This age group has been of particular inter- . )

»

: est because speech sound discrimination is typically studied for the

purpose of defining its relation to beginning reading or articulatory

< -

ﬁevelopment or both. ‘ L .
¢ The reseé}ch attempting to define the rélation of speech sound .

discriminaﬁion to other developing language skills is notably incon-

clusive. Moreover, the overwhelmf;g'concern with correlations among )

. 2 H .
- various language skills has distracted the research community from .

addressing fundamental questions about speech sound discrimination

- ' per se. The long~standing assumption has been tﬁét since speech sound

k3
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- - contrasts are presented, speech sound discrimination is being tested.
) P ; .
The results of several recent studies call this assumption into ques- - ~
— - - ? *

~  tion and esphasize the need to reevalvate prevailing notions about |

P - -

» - -

q,peecn sound discrimination. . . .o .
- i - F4
Biank (1963) sought to determine whether differences in auditory .

’ - - -
discrizminaticn scores between good and podr, seven-year—old readers are .

- L.

*

a ‘u1ct19ﬂ of failure to dlscrlmlnate or a failure related to the ¢onm- ‘.

. 3

s
2

0

- ~
-

< plex cognitive processes demanded by the same-dlfferent task. Her ~ -
2% -

study consisted of three experizments. Im.the first; good and poor

. ces qm < 3 3 .
_- readers exhibited differential”scores on a same-different auditory dis-
- - .

= - J*

crimination task. 7The second experiment, using different subjects, was = B

. L o L. i ) i
= designed to eliminate the intervenming cognltlveqjudgment of same-

different by having the child report directly the word pairs he heard
. {d.e. jrne haé tc rﬂpeat the pairs), c.In contrast to the.first experl- -

- -

—ent, none of the children were e11mlnated becéﬁse of a failure to
understand the task. Blank suggests that,.in experiment 1, the need

to make & cognitive judgment of same-different posed a problem for

the retarded reader which went beyond the perceptual demands of the
tasks In experiment 2, when same-different judgments were inferred,

on the basis of what the child reporfed (i.e., did he report two words -

M -

that were the same or two words that were different?)y the good readers

”

511l exhibited significantly lower error rates. 4 ?

L4

-

¥hile it appeared that the cognitive judgment of same or different .
did not in itself cause the problem for the poor readers, an’ analysis

ES . - e

of the kinds of errors made by the two groups still indicated that .

»




.}

[}

- - . - - a
task strategy, facters rather than differential perceptual abilities

acccunted for differential group performance. Poor readers showed an
Pl »

- -~
- -

overwhelning tendency to perseverate pairs (i.e., match the “second

merber to the firsc). - Guod readeys did not exhibit this pattern in

-

tneir error reésponses. The high frequency of perseverations suggests

lack c¢f attenticn across pair mecbers. Thus, the’third experirent was®
actt ! . - .
- 4 »
designed to recovemthe conditicns fortperseveration bias and still test
.- ' ¢
acctiracy vi perception. Another group of children was reguired ro

H

repeat’ single words. First they were presented, one at a ‘time, the first

¢

()

- ® *
- e -

zemhers of pairs edbloyed in experirents 1 and 2 folloved by 2hé words

- »
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thal were ovriginally second members. Each group exhibited a mean rate

of correct imitation of 854 suggesting that the groups are not differ—
- - . ke . - . .

entiated as a function 6f speegh sound percepricn abilities: Cognitive

>

-

demands of the task, extraneods to speech spund }eréeption,_appear to
s H -

* . »

. »
account for, differential performance on a measure of speech souné,dis—

= 4 *
- » 2 -
- .

-

crimination.

- N < e

in an—eiper;ment §imilar to Blank’s,'Beviné and Eblen {1973)

.

assessed the intluence of the concepts "same" and "different" én speech -

- - -

sound discrimination performance of 30 children. A 25-item discrimi=>

Fd
-

nation test using the same-different format was administered to three

- -

- 2 - P

groups of tyen, four-year-old, ten six-year-ol'd, and ten eight-year-old

- - tor

childrgn. Three days later, the same children were éiven the same items”
and asked to repeat the syllable pairs in lieu of responding samé or
. T

different. From the data in the second Eézk, as in the Blank study,

/4
-

same-different judgments were inferred ‘on the bacis of what was®said
Colt .

Ll #

1t ., & . - »

» .
-

¢
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in repetiticn. Results showed that while all thxee groups exhibiZed <.

. o . - .
significantly different error rates on the judgrent test, performance
cn the repefiticen test was equivalent arong groups. (Error rate =

r - - - ’ -
approximacely'§2). But only fpr the four-year-old group was a signifi-
- ¢
t 4 = . e
cant difference found between the judgment scores and the repetiticn .
) * . .
scores, judgment errors being significantly core nuzerous. Thus, it
~. .“ i - % -

was concluded thet while four-year-olds are able tc discriminate among .
- - 14

speech sounds, as shown by their performance on the repe¢itiocn task,
L 4

they appear to be unable to work with the concepts "samp" and "different”

{in the study by Blank, pine children were eliminated from experiment

-

1 because they did not understand how to respond same and different).

- - -

-

Gther studies have also giiestioned the value of standard speech
- « L -

.

scund discrimination tesis as measures

-

-

—

»
£

cf perceptual §rocesses: ~The

-

Wepman test of -Audirory Discrimination (1958), for‘exgmple, has been

- . - » . =
. . shown tu yield significantly lower error rates when six-year-olds repeat | =

-
.

- the test (Rudegeair & Kamil, 1970). Berlin and Dili (1967) %eport -
ES B e . - )

" similar findings when feedback and positive reinfcrcement is provided

.

on the second nest'édminiétratign. Vellutince, DeSetto, arid Steger .

(1972) report findings that indicate a response bjas inherent in tests
L3 "'. &

like the Wepman because of the imbalance of "different” and "same"

o . e

- pairs. Others ‘have shown that errors on the Wepman 'test can be -
- - I

-accounted for by dialect factors (Coller et a}., 1968) of social class

- > -

factors (Elenbogen & Thompson, 1972).” .These various research reports, ) .
combine to suggest that errors on the standard speech sound discrimi- -
‘. Q}: . L . :
Lo
nation tests may h% a function of everything except the perceptual .
. Y o *

* ‘5.':
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-
s - . - - - -

‘.

- - -

- - confusion of speech sounds. Yet such tests have been used to diagnose -

¥ - -2 - - ) *

ftnerwise norzal children as having inadequately developed speech sound

- = - A P * -

-

discriminatiocn. - - . ’ - -3
- ; - - -

in the present study z novel approach was taken in an attempt to T -
measure perceptual confusability of consonant sounds in the conteXt of o

. I

a speech sound discrinmination test. It was felt that, based on speech
L3 - * . B - T ow )
, sound repetition data like thag presented by Beving and Eblen (1973),

chiidre® four years of age and oXder would show in;ignificant discrimi- -

racion problems under normal hearing condigfons. Such a hypothegis

™

could not be realistically entertained so long as traditional test

- results were taken at face value. Error rates of 207 to 40% are

. commonly reported for 40-item tests administered to normal samples of

- \ . -

» - ) .

first-graders.

Obviously, discriminability must be measured by an instrument
- Y . -

radically different from the ;rag@;ioﬁal test. " Yet it must retain face . .

re

’Valiaity as a test of speech sound discrimination. It must be designed

-
- - . -

to circumvent the memory and attention problems shown to accompany

N , rm— |
paired-word” presentations and.yet be simple enough to elicit the responses
- A » 'S - -

. of “preschool children. b . . . -

~ - N

. Traditional tests requiré'the child to -discriminate two stimulus
. . syllables spoken by someone else. 1In making a perceptgéi confusion e "

A

-

J# ' - "a Ehiid, in the normal course of -events, mismatches something some-
e . .

one gays with something in his memory. - For ekamglé, the‘utterahée skirt .

may be perceived as shirt, cert, or even as-a meanirigless element such

w

- ' 2s /%t/[. A plausible test of discriminability can be-.constructed

’

- ERIC ‘ D -
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]

on the basis of %this norzal, process of Tatching-to-mezery. Towaré this ~ .
o) .
. LA -

- end, a 11%%,°f ninimal consonant centrasts were selected and a famiijar =~ . .
. “ ~ - .

-, . &,
- . % - -

- - ;
wo¥d which <ould de asscciated with 2 faniliar objézt‘was,selected to
. * - ) . .

represent each speech sound in the list. All} contrasts were distinguished
. - » » .

by dhe, and sometizmes two, acoustit &istinctive features, (Chomsky & - A~
Halle, 1968). Xords were subjectively judged by the exgerizehter to be -

* r

in the spoken lexicen of preschool children and a pilot study was con-
- * - .

- " < .0‘ " - Y4 m
ducted to check these judsments. For ekample, thumb was selecfed to .

- represent /8/. To -test the coatrast, /3/-/%#/, the child was shoyn 2

1 . - ’ i .. -

thumb and asked, "Is this a /{sm/?" The child simply;respopged “yes"
r [ .

- 3 B e - N
or "no." At some point in the test the child was shown the thumb and - -
- r's

- asked, "Is this+a /%sm/?" Each tesc item was queried ia this ‘manner—»

- ”

"

*since one measure of the tests validity és the child’s ability to answer -~ B
- - . . o 2 >

- P ,A, B : ’ ) - - g
"ves" in legitimate instances. Another control on test validity was

-
. -
. -

achieved by having each child name all the test objects before the

-
. -

- * actual discrimination trials.commenced. This provided some assurance

» - 1 3 . B , . -

. - that the words used were familiar to him.- , s -7 . ) .
. - . e

Using a spg}ffic word for each speech sound provided an opportunity

i -

to test a novel dimension of speech sound discrimination which can be . .
- . 2 N ) " -

referred to as directionality. For example, misarticulation data indi-

- -

- ~3 . P - X . -
cate that children's ‘consonant substitutions tend to occur in only one .
: - ®

- .y

' ’ direction; /#/ is substituted for /%/ yielding utterances like "my twp

’
- » . d - *

- front teef,” but /8/ is not tyéically substitutedafor /£/. Thus, .it

-is legitimate to ask if unidirectionality is a characteristiéjof the

developing phonological system as a whele, or if it is a ch¥racteristic
-~ - confined to emerging articulatory processes. . -
- s . s

-7 ’ z - .
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williads, Cairns, Cairns, and Blosser (1970), in an analysis of

.‘“:.‘

* - -
. . PR s - . ..
young children's misarticulation data, were able to account for the -
-
. x unidirectional nature ‘of consonant substitution patterrs in terms of ,
- - . - .

markedness theory. In the daté?th;y‘;nalyzéd, substitutions exhibited

/
: a ‘movement-£rom-s-phoneme 1arked on_a given feature tv a phoneme un-

marked’on that feature. If the sime principle governs percep;uai

- ’ »

c processes during the‘developmentéi‘perioa, it can be hypothesized that,

% # *
in the presentﬂtasks, unmarked distortions are likely to be considered

- -
- > -~

’ » a D B LY
: - acceptable wvariants of the targét while marked distortions will be” -

b I

- : rejected. In other words, less complex, first-order approximations of

-

» . i R
- . the target %ill elicit "yes™ responses more frequently than‘'more complex,

- . -

first-order approvimations. Presenting thumb and asking, "Is :this a
P ¢ g thumd 8

= /am/2" tests the /t/-/f confusion in one direction. ‘Presenting fish
: . s 2 ; g .
. s - and asking, "IS this a /015/?" tests'it in the other, It is possible

-~ (
-
» L]

that word fagiliarity represents a confoundjng factor in this regard,

’ . bufkcqnqrol for this is presqged on the. basis of chefobjecs naming .o
.- _' .- task that preceded the discriminatiéfl-trials.- - o ©
- ‘ % e, % ;" ‘ : ° 4 P 4 -. ) . . 4 * ) . .
. : S - METHOD ot "
* : Stimulus materials. Fifteen miniﬁal cthonané‘éontrasts .. : '

>
- - -

. involving 13 different conso?ants were selected for testing. Since each

. contrast-was tested in two directions, the test list .consisted of 30

contrastive words in addition to the ljgﬂon-contrastive words (real

, . ﬁo?ds). Table 1 shows the consonants and the words selected to repre- © .
- e , sent them as weli as the 30 Loutrastive nonsense.ﬁqrdé. Concrete
3 “ > °
- - : ’*' n
»~ . . s . - - .
- . . » . . "' .
~
Q . " , 9 - i . .

ERIC o -
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S o : .
objects corresponding to dach of the test words, were used in the

- object-naming task and in the discripination trials themselves. The

43-word test list was recorded s

/

-

-

R4 -

-~

i

P

—

tereophgnically,:thQSAtf%nsﬁitting the

i?éqtichl signal over both chaunels. Thgﬂifem-form.hsed was "Is this an

{ﬁ?"‘{where X is one of the 43 test words).

’

H

-

L3
]

>

.
-

TL T e — o aable ) -
. - - .
- - Familiar Words Selected to Represent Initial .
- " Counsonant Sounds arnd Real and Artificial Words Used ~ ° .
to Tegt Discriminatio?'of Phonetically Q;milar Consonants .
Sounds Words ’ iest'Itéis . .
1. '/p/ pipe T pipe 4. /taip/ 27. 'e [Kaip/ 39. ‘/:fe*ip/
2. )t/ towel 2. _towel ; 15. - /paul/ "28. /kaul/ 40. [saul/
3 | %/ éup 3. cup 6. /psp/ 29.° iéap/- -’;
4 )b/,'}ball 4. ball 17. /do.l/',°3o:' /gol/ 41§’Imo|/ "
5. /d/ dog 5. *dog 18. fpog/ -31. [gog/ 42.7" [nog/
6. /al ‘gir-_l-fm_wgé'girl 19.- foerl ) 32 ,{de~l/" NI )
7. 16 gish 7. fish - 20. fot8/ 33. px¥/ , - '
8. /8/ “humb ‘8. thumb 21.. /[fam/ -34. [sem/ 43. [tem/
* * [ . . r
9. /s/ sock 9. sock 22, [#ak] 35¢ [%ak/ * )
0.7 73 " shoe | |10, shee 23, Jsu/  36. féwl Coe
11.. /E/’ chair !ll. chair 24, '/§9r7 . tA . -
12. /n/ mouse: |12. mouse  25. Jnaus/ -37. /bdus/ ~
13. /n/ nose 13. Aose 26. /mpZ/ ,38. /doz/
C SR
4 -
T 10 . R

S




¢ »
2. " . - &

\ M : . 'Procedure:_ Children were tested individually in a mobile trailer

»

Y
.
~

s N that was located 5@jécgnt to their classrooms. 'Testing gonsisted of <. - i

. - - . . . : -

- - . -

three phases:' obJect naming, task tralnrng, and dlscrlmlnatlon trials,.

. 4 > h : 3

“The 13 obJects were placed on a table before pé(L ch11d The child was

. &
- L.

instructéd to lift each one and‘say what if was.' No chlld,had d1ff1-

L . i . - . " Qg;‘,/.\- -

e BN cuicy naming the objects used, probably because difficult items were

1

. R - . ’ z i :
- . ‘eliminated after tne pilot study. Task training congisted of asking, . A
5 . . Ll . N :
. . * the child his name. If the chi}g,saia’hié name was Robin, he was asked,
o - ° : - .t 0 ’ . >
. "Is ‘your name Lobin?"--"Is your name Wobin?"--"Is your name Robin?"
J' ,' . " . ° . '_<. - // - “’. " /-
This was a sifiple means of verifying that the child was&éapable of " .
. . ) . i » « } 8. b4 : .
- + rejecting a distorted utterance. No child failed to resporid appropri-.*

. . . .
] - . - .

, ately,.. Ea?h child was theniéiven the foliowing instructiong by, the ‘

) " v . > ¢ ) ‘;& )\

- °  experimenter: : . " ST \ .
. . ,1 am going to put earphones 6vgr your ears and pljz/a tdpe. .The |

» o’ - - 1 ’ N

-man on the tape is going.ta_try to say the names of #he. things 6n' ..
. - - i PR

LN

-

Y

PR

the table--just 1ike"§ou.aid.’ Sometimes he says thie names right .

. . ., . . - * ., . -

and sometimesﬂhe,séys the mames wrong. . I wéﬁ;<you to ‘tell me when ) \
o T " ~‘ ’ ' 4 6 . o . : . a \
,"he says them right. Say "yes" or "right" when.he says them right , A

. ¢ . . : L

and say -"no'" or "wrong" when he says them wrong. What would you ™ )
: - ’ : , : N

say if the man asks, "Is this a bable?" [ experimenter points t6

the table] . . . what would yoy say if the man asks, "Is this a * |

- - - o -

(& 4

B g N L . .
© . . .
- &t .

{ Again no- ch11d showed any ev1dence of not compreheﬁarng the task ) :
) -7

The instruc&ions ‘were followed immediately by the discriminatioh triqlsn

table?" e ‘ . - . B ” \
o

-~

. rd
S again transmitted via the stereo headset. 1In conjunction with each query,'

.
. . , . o

-

.

EMC. > . - . . . ‘ 7. . 'h_ i ’ o :.',
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sa-10-7 0 b I
- [y ’ * ' > R
. ! the experimenter~held the appropriate object up before the childgy \

LIS ' . = K] . . i

’ * -~ Responses were recorded by the‘exﬁerimenter on: prepé;ed data sheets,
R ’ . .

.The test ,was administered twice tp each participating child, once on

. \ » ’

-

4
. . L » ' - .
. ¢ €ach of two successive sohool days., . T ’ : ¢

“ . -
< -

- -
i C

.- 2l Partlclgants. Elghty chlldren wvere tandomly selected from four ’ . ) -
\ -. ~ " 3 ¢ " .
- - age groups to farticipate in “the study Three—year-olds (V 12)'and .. ¢

- -~ -

L four.year—olds (N=18) were selected £rom the1r *espectlve classes at a .

’ -
o L. o -

public day care-center. Klndergarteners (\ =25) and flrst—craders

‘.

- ’ . . 5 > » B .

e, (ﬁ=25)’were:selected om their respect1ve
- ‘."' . "‘ . - e C t s oo b
‘1ary sehool. All.child en‘were mopolingual\speakers of;English with

"\

Ed
classes at a public e}emen— . .

(S . ) . e )

Ly
! 5 - .

r -
it na known, hearing loss or éptlculat1op disorder.- . = : .

7 - . . nr . ¢

‘ \ = " . - RESULTS ' - :

.o o . - . .. . \’ K . d- - e
Ve T In'respondingzto.the perception test all childrenidbmonstrated an
N . 4 N T d Py . . .
v . . . : .l R - . o LY
ability to distinguish real words from dfstpftlons. Mean rates of

° ’ v . . R - ] .

O acceptiﬁé real words wegre ahoveﬂ9QZ!for each age gfoppj mean rates for

12 * . . r

it
¢

. . 2 . e ¢, * . B .
accepting. distortions were belows20% for each age éroup._ These data -
- .. . B % . 4 - R o . . ~.
’ o L osl s - s . oy ’ k,-‘».
are shown ig Table 2. °. . . - L e, -
“ AR . , A . J : . B N
» ' ' The 30 nonsense words tha. represent distortions of 'feal words * oo
o« ) . . 4 . RO . )

R : s e . ‘. 2N o
' .

, . . . . - . Tt 5 Lt
contaln 15 contrastlve consonant sounds tested in two.directions. In
P : ‘ [ °
] 7 ,
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- Table 2

Mean Rates of Accepting (“Yes" Responses)
- - Réal ys. Distorted Words for Each Age Group - .

5 - < - -

N b

.

A.e Groups . .
X, A

3 yrs. A yr§i 5 yrs.

= Ve

real words

-

T n=13

»

Q2.0

95.3

98.6

nonsense
words.

11.3

7.0

[

. 19.0-. ’
* -n = 30 ’

»

3 . - - _s’

T . corresponds. Thus /moz/, a distortion of nose, is classified as a
. 4 nose, 1s € 5 .
. - (RS 1 I3

marked distortion siance /n/ is unmarked on the featgre coronal, while .
) . ) ! .

.o " - I/ i$ marked on that‘féaqure. ‘No other feature distinguyishes /m/ and

. _-/n/. 'The reciprocal distortion /navs/ for the target mouse.is an

» -, -

2 unmafied distortion. 1In Table-3, the 30 distortions presented in the™

.perception test are categorized according to their marked or unmarked
- 1

status, . -

The mean mumbe: of false positive responses, as well as standard

: .. . . : s .
o deviations, for each of the four age groups appear in Table 4. The error
: 3 . . ) ¢ - ) '
s ' rates are also presented. These rates are assumed to reflect percep-

_— ..
tual confusion and, as in previous developmental studies of speech -

.

<
sound discrimination, decrease as a function of increasing age. To
compare false positive response_freguency across the two types of dis- -~

tortions as well as test the significance oEf-’the differences between .

hd - + - ”
4 o 7L 4
.

Iy

| ' - 13 - :
[ERJf:‘ . . , . _ . .

Aruitoxt provided by Eic:
. -

43




: - . ’ '
_ Table 3 - )
Thirty Test Distortions .-:iccording to iSs'het!r:er . .
They are Marked or Unmarked in Relation
) - to the Target-With Which They Contrast
- Contrast Umna,;ked Distortions ﬁkA‘}I_a{;ﬁ;d? Di;tort;.é:{s - {t
p vS. € /teip/ for pipe /pavl/ for towel -
3 . b vs. d J/dol/ for bali ) - /bog/ for dog
- . —
| 3 ys. £ " /fem/ for thumb ‘ /815/ for fish -
mvs.n /ravs/ for mouse 7 Jroz/ foinosz, ' —"
kvs. t /tep/ for cup ) /kavl/ i"or towel
. - BVS. d /ded/ for girl /gog/ for dog . )
. k'vs. p /oap/ for cup ‘ . /keip/ for pipe -t
g vs. b " /ta1/ for girl ) /dol/ for ball - o * -
- p b v_'s.“s. ;/Suf‘for shoe - ‘ /‘é';k/; for sock ‘ .
-~ 8 vs. s /ssnl for thumb /8ak/ for sock ' i ) e
’ vs. . J¢u/~Zor shoe . ;_er/ forA chair ’ ‘ -
' - VS.-t - [tam/ for thumb - A_leaul/ for towel i
.; nvs. d . "/doz/ for nose [/nog/ for dog )
‘@ vs. b ]'b.a!):..i/ f;)r mouse /ﬁal/ for ball N d
© 7 fvs.p . )p:§/ for’ fish o /faip/ for ;.aii)e .
mea.n,grrqr rates exhibited by the four age groups, a.two-way, m:x'ed- ) .,
model ANOVA was performed on .the error, data. The between-subjects - :
- < N -
. factor was Age Gtoup (3-, 4—, 5-, and 6-year-olds), and the within—subjects‘
’ factor .was Ttem Type (marked and unmarked di“s‘tortions). , The results of ’
& . . this analysis appéa;r in Table 5. ' ‘. ¢ b . L.

. .




Tabie 4

Mean Number of False Positive Responses, - -
- Standard Deviations, and Corresponding
Error Rates on Marked and Unzarked

oY . Listortions for Fach of Four ige Groups =
= ) Mean #
Age Croups Item Type of errors N SD Error rate(7)
3 vrs, unmarked 6.83 12  3.48 ) 2277
narked %.58 12 2.72 15.27
4 yrs. unnarked 4,22 i8 - 2.39 14.25 )
marked 2.55 18- ::_L..z.z " 8.3
5 yrs. unmarked 2.36 25 2,17 7.8
_parked 1.84 25 1.56  6.i3 ‘
6 yrs. - unnarked - 1728 ‘2-5 1.28 4.26
marked s 1.24 25 0.9 u 4.13
\ . Table 5 » _ . v ’

Source Table from a2 2-way ANOVA )

s : (Grougs‘;}{-,sfem Type) )
Source : df M5 . _1-'~ )
Between Subjects ‘ i ‘= .
Groups ‘ 7 .:3 137.32 21.33? )
c Error 76  6.43 S Co
) ~ . Za .
Within Subjects . i
Iten Type - . 1 45.78 27.67*%
Item Type x Groups 3 9.44 5.71% ot ’
’ Error ¢ : 76 ‘| « 1.65 - L .

*p < .01, -
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The analysis indicartes a significant effect due to groups, 2

- v

sipnificant effect due to Iten Type and a significant Group X Item Type

interaction. Corparisons zoong group and imteraction means were tade

accoxrding to a é;béedure specified by Winer (1962, p. 378). These com-

parisons showed, with regard to the group main effect, that three- and

- -

four-year-old scores are significantly different. from one another as

well as from the five- and six-year-old scores. The difference between
2 - z
five- and six-vear-old scores was not statistically significant.
The Iten Type effect refiects significantly less false positive
. . >
responses ro marked distortions. Subsequent pairwise comparisons of

¥

sinzeraction means rev<aied that three- and four-year-olds exhibit iess

false pcsitive responses to marked distortions while five- and six- -

" - “ ko
- - b Y
vear-olds do not respond differentiaily” to unmarked angd marked
T Twat

P -

distortions. .

False positive responses to distortions involving two particular

conirasts, /f-€/ and fm-n/, had the-efféc} of greatly inflating overall

group error rates: Relatively speaking /#-9/ and /m-n/ distortions had

vnusually high error rates. Of all false pbsitive responses made by

L1

siz~-year-olds, 65% are accounted for by /f-9/ confusions (/01%/ for
. ) ”"‘ B ° . .
fish and“ffom/ for thumb). In fact, /7-8/ errors represent a major .

-

. - . . =
portion of false positive responses for each age group: 27.7% of

three~yvear-old errors, 47.57 of four-year-old errors, and-50.4Z of

~

five-year-old errors. This preponderance of J/f-8/ errors 4s a result

z

of unusually high error rates for each age group in response to /61%/

» ‘ . -
.

-
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and /fom/. Each group accepted these items at least half the tize with

the: exception of six-year-old responses to /f5m/. Error rates on these

e particular distortions—yere:z” ; *

Py . 3yrs 4yrs 53yrs 6 yrs
. /$sn/ (unzarked) 75% 727 _46% 267 ) -
/318/ (marked) 83.3%  88.97 60 567 -

P2

-

hﬁese data represent the oanly instances of a marked distortion eliciting

-

higher error rates than its unnarked counterpart.

in coatrast, /m-n/ confusions only appear problematic in response

L4

to the unmarked distortion /raws/ for mouse. False positive responses

- to /mozf for nose are in line with false positive response freguencies

to all of the other distortions. Error rates on distortion involving
- - - % " ‘

/m-n/ contrasts were: . .

-

J . - ' 3'yrs 4 yrs-' 5 yrs 6 yrs

% 26%  16%

[§

.-

. /na2vs/ (unmarked) 62.57 30.5 267,
- /~o0z/ (marked) ~ 20.8% 8.37% 6% 0%

-

Like /m-n/ confusions, all other confusions testgdushowgqigrprApénderance
A 5

= - »,

of false positive responses to unmarked distortions, hence the effegt

. -
- reported earlier..

. ’ DISCUSSICR .- - .

The data from the speech sound perception task support several
: >

conclusions relevant to a more sensitive appraisal of developmental

speech sound perception. 1In the first place, the low rates of false

positive responses suggest rhat normal children are capable of adult-
r's L

-

. level discriminations among most minimally distinct initial consonant

17
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) s
- -scunds at a relatively early age. Six-year-olds- rejected distorticns, 4

with the exception of /i{-3/ substiturions, with at least 927 accuracy.

ive-vear-olds® respcnses, while —ore varizble, were net significantly

- -

- - -~

different fren those of the older group. These results contradict

-

e} ]

the cenclusicn based con traditional assessrment precedures that children

- ’

in this age range (5-6 years) have difficulry discriminating minimally
different sound contrasts. The data frea a studv by Tezplin (1957) are

tvpical in this regard. In her investigation of developmenzal trends in
vp g : 4 P

. -

speech scund discrinination, the analysis showed significant improvezent
£

frcom six to seven years old, indicating that some form of development was

- -

taking place across these age groups. Results from-the present studv

reveal no reliable difference between, the means when five and six;veai—
- - * :i,‘ v .
old scores are cempared. Coupled with the fact that these groups

exhibited near-perfect (/¥/ - /3/ substitutions aside, accuracy in
; - i .
‘ judging distortions always exceeds 957) discrimination agcuracy, the

* -

conclusicn can be Zrawn that age five is a more reasonableNceiling in -
* -

‘the development of §peech.sgbnd percepti&h skills than age seven.’ The

"implication, then, is that Templin's data reflect development of %kills

-

nevcssarv for performing a task involving sSuccessively presented spoken

kY

syllaﬁles and §ame—di£ferent'judgments‘rather than gn§ significant

. ¢increase in sound discrimination ability.

.
i

The problem in successfully discriminating successively presented

- .4
. < ) -

syllable pairs is a prcoblem of matching in short-term memory.”

. " Accurate perception of speech scunds is a function of matching to

)
-
.
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- - * -

The traditional failure ro respect this distinction has

Tezory.

resulted in a distorted viéw of the typical child's control over

phonological oppositions. - The present‘}indings support this con-

- S
- - - . >,
* clusion and the technique employed demonstrates that tasks .confined. -
- d -

- . N
_ to testing the linguistic skilis at issue are not precluded. -

- = - - -
The finding that unmarked distortions elicit more false positive-

responses from three- and four-vear-olds conforms to the predictions

-

based on articulatory substitution data. Marked distortions are not

likely substitutes for related phonological segments, nor are they
. - R

likely candidates for confusion with related segments. This result
strongly suggests that articulatory behavior and perceptual behavior. .

C,
. are governed by the same central mechanism. In other words, emerging

- percéptual and productive control over contrasting segments is a function
- . ~

of a single, central processor.. Such a conclusion supports the ‘general
- 2>

belief that perception and production of phonological units are. ’

i inextricably*tied to one another, and that a model of developmental o .

x

phonological competence will essentially account for either level of

-

- -

behavior. Only problems at the periphery will giséort the predictive v

impact of such a model. - -
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