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In two experiments, we investigated the factors that influence the perceived similarity of speech
sounds at two developmental levels. Kindergartners and second graders were asked to classify
nonsense words, which were related by syllable and phoneme correspondences. The results sup
port the existence of a developmental trend toward increased attention to individual phonemic
segments. Moreover, one significant factor in determining the perceived similarity of speech sounds
appears to be the position of the component correspondences; attention to the beginning of utter
ances may have developmental priority. An unexpected finding was that the linguistic status
of the unit involved in a correspondence (whether it was a syllable or a phoneme) did not seem
particularly important. Apparently, the factors which contribute to the perceived similarity of
speech sounds in the classification task are not identical to those which underlie performance
in explicit segmentation and manipulation tasks, since in the latter sort of task, syllables are
more accessible than phonemes for young children. The present task may tap a level of process
ing that is closer to the one entailed in word recognition and lexical access.

A large set of empirical studies indicates that young chil
dren have difficulty in attending to the phonemic segments
of speech. For example, children under 6 years of age
are poor at judging the number of phonemic segments in
spoken words and nonsense words (Elkonin, 1973; I. Y.
Liberman, Shankweiler, Fischer, & Carter, 1974; Rozin,
Bressman, & Taft, 1974; Treiman & Baron, 1981), at
making same-different judgments about phonemic seg
ments (Calfee, Chapman, & Venezky, 1972; Jusczyk,
1977; Savin, 1972), and at rearranging and deleting pho
nemic segments (Bruce, 1964; Rosner & Simon, 1971).
The ability to segment speech into phonemes appears crit
ically related to learning to read an alphabetic orthogra-
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phy (for a review of the relevant literature, see Gleitman
& Rozin, 1977; Rozin & Gleitman, 1977). Children who
have particular difficulty in phoneme segmentation tasks
have considerable difficulty in learning to read, although
researchers differ in their views of the precise nature of
the causal relation between these abilities (cf. I. Y. Liber
man, Shankweiler, A. M. Liberman, Fowler, & Fischer,
1977; Stanovich, Cunningham, & Cramer, 1984; Treiman
& Baron, 1981).

One line of evidence documenting children's tendency
not to attend to phonemes is children's performance in
classification tasks. For example, Treiman and her associ
ates (Treiman & Baron, 1981; Treiman & Breaux, 1982)
found that young children attend to whole sounds, not sin
gle phonemes. Thus, 5-year-olds classify together and
judge as similar the sounds /vis/ and /br:z/ more often than
they do /br:z/ and /bug/. The sounds /vis/ and /bez/,
although they do not share any single phoneme, are
globally alike across the whole sound or are similar overall
(Singh & Woods, 1971; Singh, Woods, & Becker, 1972).
Older children and adults, in contrast, classify /bez/ and
/bug/ together, not /bez/ and /vis/. For them, an initial
phonemic match is more important for classifying sounds
together than is similarity across the whole sound. With
development then (and perhaps learning to read), there
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EXPERIMENT 1

A child who is asked whether the target item In?!'1 is
most like the sound Inul or the sound Ibal should answer
Inu/. The sounds In?!'1 and Inul are identical in their ini
tial phonemes, whereas In'(J'l and Ibal are different in all
components. Despite the apparent simplicity of this clas
sification task, it is not simple for 4- and 5-year-olds; they
often respond randomly, presumably because, as whole
sounds, In'(J'/, Inul, and Ibal are simply all very different
(Rozin & Gleitman, 1977; Walley, Smith, & Jusczyk,
1980). In this experiment, we asked whether young chil
dren would consistently classify more complex sounds if
the correct classification were based on a whole-syllable
correspondence and not on a single-phoneme correspon
dence. For example, if children were asked whether the
target Inu-tael were most like the standard Inu-lil or /ba
gol, would they answer correctly, easily noting the whole
syllable correspondence between /nu-tae/ and Inu-lil?

In the experiment, children first learned one exemplar
(the standard) from each of two categories. The child was
then presented with novel test items and for each test item
was asked with which standard it belonged (to which it
was most similar). Table 1 shows one of the stimulus sets
employed. The two standards in this set, Inu-lil and /ba
gol, differ considerably (according to adult similarity rat
ings; Singh & Woods, 1971; Singh et al., 1972) on each
same-position phoneme. The test items are of three kinds
and share either the first C (consonant), CV (consonant
and vowel), or CVC with one standard and differ max
imally from that standard on all remaining phonemes and
from the other standard on all phonemes. Thus, each test
item is maximally similar to one and only one standard,
but the three test-item types differ in the extent to which
they share constituents with one standard.

We expected children to perform well on all three item
types (C_, CV_, CVC_) if they recognize and
make use of single-phoneme correspondences between
two speech sounds. We expected that this pattern of per
formance would be characteristic of second graders, but
not of kindergartners; previous research has shown that
older children are better able to isolate individual pho
nemes and make classificationson this basis thanare youn
ger children (e.g., I. Y. Liberman et al., 1974; Treiman
& Baron, 1981). Our question was whether the kinder
gartners, who should fail to consistently classify single
phoneme C__ items, would nonetheless correctly clas-

is an increase in attention to the phonemic structure of
speech.

The question we address in this research is whether
there is a unit above the level of the phoneme, but below
the level of the whole sound, to which young children can
easily attend. The candidate unit is the syllable. Many in
vestigators have suggested that syllables are perceptually
more primary units than are phonemes (e.g., Aslin,
Pisoni, & Jusczyk, 1983; Bertoncini & Mehler, 1981;
Jusczyk, 1982, 1983; Mehler, Dommergues, Frauen
felder, & Segui, 1981; Savin & Bever, 1970; see also Foss
& Swinney, 1973). Part of the motivation for these claims
concerns the context -dependent manner in which pho
nemes are encoded in the waveform during production
(e.g., G1eitman & Rozin, 1977; A. M. Liberman,
Cooper, Shankweiler, & Studdert-Kennedy, 1967). Syl
lables may exhibit less contextual variability than pho
nemes. Furthermore, there is a distinctive peak of acoustic
energy associated with the vocalic nucleus contained in
all syllables (e.g., I. Y. Liberman et al., 1977). These
properties may render syllables particularly isolable or
separable constituents of speech for the perceptual system.

There is also suggestive developmental evidence con
sistent with this hypothesized "primacy" ofthe syllable.
Young children are better at counting the number of syl
lables versus phonemes in spoken words and nonsense
words (I. Y. Liberman et al., 1974; Treiman & Baron,
1981). Perhaps, then, young children can and do attend
to the constituents of speech sounds if those constituents
are syllables. In other words, younger children's percep
tion of speech may be more global or holistic than other
children's in that they segment speech into larger units,
namely syllables, rather than phonemes. Notice that Trei
man's (1980) findings that young children classify by over
all similarity is consistent with the view that syllables are
the principleconstituents in children's perceptionof speech.
In her studies, the speech sounds employed were single
whole syllables and the items grouped together by young
children were the two most similar syllables. However,
no study has yet examined children's free classifications
of multisyllabic sounds; thus, there is no direct evidence
showing that young children classify by syllable cor
respondences more readily than they do by phoneme cor
respondences.

Accordingly, in the following two experiments, we ex
amined children's spontaneous classifications of two
syllable sounds. We asked young children, who have con
siderable difficulty in finding single phoneme correspon
dences, and older children, who are better able to find
such correspondences, to classify speech sounds. Our
question was whether children would be able to classify
together sounds that share whole syllables before they are
able to consistently group sounds that share single pho
nemes or several phonemes not conjoined within a sylla
ble. An affirmative answer would support a developmental
trend from the perception of syllable correspondences be
tween speech sounds to the perception of phoneme cor
respondences.

Test-Item
Type

c__

Cy_

Table 1
Sample Stimulus Set from Experiment 1

Standards

nuli

ne-tae
naes1l'
nYt1l'
nusae
!1!!lae
nul1l'

bago

bl7'tae
baeS!1'
bltt!1'
baS'ae
~ae

~!1'
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sify the CV_ items which share the whole first syllable
with one standard. If, in contrast, whole-syllable cor
respondences are not particularly salient, then kindergart
ners might not perform well on any item, or perhaps might
perform well only on the CVC_ items which are very
much like one standard (they share three of the four pho
nemes with one standard).

In brief, the critical question is how well younger chil
dren classify CV_ items (assuming, as previous
research would suggest, that they perform poorly for
C__ items). Of course, correct classification of CV_
items might occur even if the syllable has no special
status-if, for example, two phoneme correspondences
are sufficient, but one is not. However, the point we stress
is that correct classification of CV_ items should be
obtained if the syllable is an easily used unit of speech
for young children. Failure to find such a result would
bequite inconsistent with the hypothesis of a developmen
tally special status of the syllable.

Method
Subjects. Twelve kindergartners (mean age = 5 years,

11 months; range = 5,7 to 6,1; 6 males, 6 females) and 12 second
graders (mean age = 7,10; range = 7,6 to 8,3; 8 males, 4 females),
who were enrolled in a middle-class Indiana elementary school, par
ticipated in the experiment. All subjects met the criterion of 10 cor
rect consecutive responses in training and 67 % correct classifica
tions of the standards in testing. No gross speech or hearing disorder
was reported for any child by parents at the time of testing, and
all subjects were native speakers of English.

Stimuli and design. A pool of six consonants (lb, g, 1, n, t, s/),
each of which differed from one another by approximately the same
amount, according to adult perceptual similarity ratings collected
by Singh et al. (1972), was chosen for this experiment. Similarly,
a pool of six vowels (Ii, ae, a, ~, 0, u/) was selected, such that
the vowels were, in accordance with perceptual similarity estimates
obtained by Singh and Woods (1971), approximately as dissimilar
from one another as were the consonants. Two stimulus sets were
then constructed from these consonant and vowel pools. Within a
stimulus set, two standards (two CY-CY stimuli) were constructed
by drawing from the consonant and vowel pools without replace
ment. For example, the standards in one test set were Inu-lil and
Iba-go/. Test items (also CY-CY stimuli) were then chosen such
that they shared either the first C, CY, or CYC with one, and only
one, of the two standards; the remainder of a given test item con
sisted of a combination of items left in the consonant and vowel
pools. Within a stimulus set, two different test items were related
to either of the standards in one of the ways specified above (e.g.,
shared the initial C). Table 1 shows one of the stimulus sets.

The stimuli were produced in citation form by a phonetically
sophisticated female speaker (Experimenter 1), who maintained ap
proximately equal stress assignment between the two syllables of
a given stimulus. The stimuli were recorded inside a sound
attenuated lAC booth using a high-quality microphone and Ampex
(Model AG,500) tape recorder. Two audiotapes were prepared for
each stimulus set. Each tape consisted initially of a randomized se
quence of the standards for a particular stimulus set. This sequence
was followed by the test items in the set. Each test item occurred
twice; thus, there were 8 test trials for each of the three item types.
These 24 test trials occurred in random order, with the restrictions
that one of the standards intervened between every 4 test items (i.e.,
each training stimulus occurred three times within the test block)
and that the order of standard presentation was alternated. Thus,
a test block consisted of 30 stimulus presentations. An adult listener,
naive as to the purpose of the experiment, was asked to segment

the materials on each tape by making a vertical slash on prepared
transcriptions wherever she perceived a syllable boundary. Ninety
seven percent of her responses were consistent with the intended
CY-CY structure of the stimuli.

Subjects were randomly assigned to one of the stimulus sets, and
the assignment of puppets to standards within a set was counter
balanced.

Procedure. Each subject was tested individually in a single ses
sion lasting no more than 45 min. The session included the audi
tory classification task (pretraining and testing) and, in the case of
kindergartners, an assessment of beginning reading ability (see
below).

The experimental session began with pretraining. The subject was
seated at a table facing two puppets. Experimenter 1 sat facing the
child and Experimenter 2 to one side. The child was informed that
each of the two puppets made a "special" sound that the child was
to learn. The child was asked to pat the correct puppet on the head
whenever he/she heard the puppet's sound. The standards (and test
items in testing) were presented to subjects by audiotape on a port
able Uher (Model 4200) tape recorder at a comfortable listening
level. Experimenter 2 operated the tape recorder and stopped the
tape whenever this was necessary for the child to complete his/her
response on a trial. Experimenter 1 recorded each response from
the child and informed him/her whether or not he/she was correct.
After meeting the criterion of 10 correct consecutive responses on
a maximum of 45 trials, the testing phase of the task was initiated.

In testing, the child was told that he/she was going to hear several
additional different sounds made by the puppets. The child was told
that each new sound (the test items) was made by one and only one
of the puppets. The child was to indicate with which of the original
sounds each new sound belonged or to which it was most similar
by patting one of the puppets on the head. Experimenter 2 oper
ated the tape recorder, presenting one stimulus at a time. No feed
back, only general encouragement, was given for the child's
responses to test items, since we wished to examine free classifica
tion performance. However, the child was given feedback on the
trials for training items that were interspersed between the test items
to ensure intact memory for these items and thus an adequate basis
for making similarity judgments. A criterion of 67% correct
responding on the standards in testing was established for inclu
sion in the data analysis.

The final phase of the session for kindergartners consisted of an
assessment of beginning reading ability. Given previous findings
concerning the relationship between phonemic analysis skills, the
acquisition of spelling-sound rules, and reading success (see Rozin
& Gleitman, 1977; Treiman, 1980), we were interested in obtain
ing some measure of reading ability in the kindergartners. Of course,
superior performance by second graders relative to kindergartners
in the classification task could be the result of either age-related
changes in speech processing (including greater experience with
this activity) or reading experience (or both factors); however, in
the event that kindergartners' classification performance in the
present study was similar to second graders', we wanted some in
dication of the extent to which this might be due to reading ex
perience and/or ability versus preexisting analysis skills.

The reading assessment portion of the session began with a pic
ture-letter matching task. On each of 10 trials, the child was shown
three pictures and one alphabetic symbol which began the name
of only one of the objects pictured. The child was asked to name
each picture and was supplied with the intended name if that name
was not volunteered. The child was then asked to point to the pic
ture that "went best" with the letter shown to the side of the pic
tures. (On a given trial, the alphabetic symbol shown represented
a sound in the target picture only.) Experimenter 1 recorded each
child's responses. Only those subjects who responded correctly on
8 out of the 10 trials advanced to the word identification part of
the reading test.

The word identification test consisted of 20 one-syllable real and
nonsense words printed on 3 x5 in. cards. There were equal num-
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type. Kindergartners classified the CVC_ items more ac
curately than CV_ or C_ items, but their perfor
mance on these last two types did not differ, indicating
that the whole syllable correspondence between the
CV_ items and the standards was not particularly
salient to the younger children. Furthermore, these youn
ger listeners classified the C__ and CV_, but not the
CVC_ items less accurately than did the second graders.

Contrary to our expectations, then, the kindergartners
did not classify the whole-syllable CV_ items very ac
curately. Indeed, they did not classify these items much
better than the single-phoneme (C__) items; although
there was a trend toward better performance on the
CV_ versus C__ items for the kindergartners, this
comparison was not reliable. This null finding might be
attributable to our modest sample size. However, kinder
gartners' performance for CV_ items was reliably
worse than for CVC_ items. Individual subjects' perfor
mances, presented below, also support the interpretation
that the syllable was not particularly salient to the kin
dergartners in this task. Kindergartners only performed
as well as the older children when the test item (CVC_)
was extremely similar overall to a standard - that is,
when it was identical in three out of four of its consti
tuents [in fact, both kindergartners and second graders
performed as well on these items as they did for the stan
dards in testing; t(11) < 1.00 in each case]; they per
formed reliably more poorly than the older children both
when the test item and standard shared a whole syllable
and when they shared only the initial phoneme.

Individual patterns of performance. The patterns of
individual performances are consistent with the results of
the group analyses. A child was scored as having consis
tently classified each test-item type if he/she correctly clas
sified items of that type on at least seven of the eight pos
sible trials and then was placed in the inconsistent category
or in one and only one of three consistent categories (ini
tial phoneme, syllable, maximal similarity), since we
wished to determine what the minimal basis for consis
tent classification by each subject might be. As can be
seen in Table 2, many more second graders than kinder
gartners consistently classified items of all three types
[x 2(1) = 8.70, P < .005], a pattern of performance con
sistent with the notion that older children are better able
to attend to single-phoneme correspondences. As is evi
dent in Table 2, the majority of subjects (87.5%) fall into
one of three categories: successful classification by ini
tial consonant (C__ items plus other items), success
ful classification only of CVC_ items (those maximally
similar to one standard), or inconsistent classification of
all test-item types. In other words, very few subjects' pat
tern of performance fits that expected by the hypothesis
that the syllable is a perceptually salient unit and thereby
sufficient for correct classification.

Kindergartners' classification performance and
reading ability. The kindergartners' classification per
formance was related to success on the letter-naming
matching task (Pearson's r= .82, p < .01). Only 2 of the
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Figure 1. Groupclassification perfonnance in Experiment 1. (Ver
tical bars indicate standard errors of the means.)

bers of real and nonsense words.Duringthis test, Experimenter I
heldup thecardswiththe test itemsoneat a timein random order.
Experimenter 2 transcribed all readings of each word offered by
thechild.Eachchildreceived theone-syllable realandone-syllable
nonsense word lists in this same order. If a child could not read
anyof the first four or five wordsin the real word list, the session
was terminated. Before testing on the nonsense words, the child
wastoldthathe/shewasgoingto seesome"pretend" wordsmade
up by the experimenters and to say these aloud even though the
words might sound silly.

Results
In pretraining, kindergartners reached the criterion of

10 consecutively correct associations of standards to pup
pets in 13.17 trials on average; the second graders met
this criterion in 11.15 trials on average. During the test
phase, the kindergartners correctly classified the standards
on 92 %of the trials; the second graders did so on 98 %
of the trials. These differences were not statistically sig
nificant.

Group classifications of test items. Each subject's
number of correct classifications of test items was sub
mitted to an analysis of variance for a 2 (grade) x 3 (test
item) x 2 (stimulus set) mixed design. The analysis
revealed a main effect oftest item [F(2,44) = 9.98, P <
.001] and a reliable interaction between grade and test
item [F(2,44) = 4.16, P < .025]. Figure 1 shows the
mean proportion of correct classifications (and the stan
dard error of the mean) for the three test-item types at
the two grade levels. Post hoc analyses (Tukey B,
oc =.05, critical difference in proportion correct = .15)
revealed that the second graders performed equally well
on all test-item types. Consistent with our expectations
then, the second graders were well able to classify the
bisyllabic utterances used in this experiment by single pho
neme correspondences. The kindergartners' performance,
unlike that of the second graders, did depend on test-item
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Table 2
Individual Patterns of Classification Performance in Experiment 1

Classification

Initial Phoneme Syllable Maximal Similarity
Grade (C_, CV_, CVC) (CV__, CVC) (CVC) Inconsistent

K I I 6 4
2 8 2 I I

Total 9 3 7 5

Note-Shown is the number of subjects fitting each classification category. K = Kindergartners; 2 = Sec
ond graders.

Comparison Type Examples

Table 4
Summary of Orthogonal Comparisons in Experiment 2

Syllable C,V,_ YS. C,_V.
_C,v, vs. .vs:«:

Initial Consonant C,V,_ YS. _C.V.
C,_V. YS. _V,C._

Final Vowel _CN. YS. C,V,__
C1__V. YS. _VIC~

This contrast between syllable versus nonsyllable cor
respondences is not the only possible one of interest. Some
researchers in speech perception and language acquisi
tion have maintained that the beginnings of words are par
ticularly salient (e.g., Cole, 1973, 1981;Cole & Jakimik,
1980; Marslen-Wilson & Tyler, 1980; Marslen-Wilson
& Welsh, 1978; Slobin, 1973; Tyler & Marslen-Wilson,
1982; see also Foss & Blank, 1980; Grosjean, 1980;Sala
soo & Pisoni, 1985). It has also been proposed that the
ends of words play a special role in the perception of
spoken language (Cole & Jakimik, 1980; Slobin, 1973).
We can examine the relative importance of the position
of correspondences by comparing performance when a
phonemic correspondence is at the beginning of a test item
to when it is not (C1V 1_ and C1_ V 2 vs. _V 1C2_ and
_C2V2 items) and by comparing performance when
there is a phonemic identity at the end of a test item to
when there is not (C1_ V 2 and _C2V 2 vs. C1V 1_ and
_V 1C2_ items).

In total, the four test-item types divide into three or
thogonal comparisons, summarized in Table 4. The first
comparison contrasts items sharing an entire syllable with
the correct standard versus those sharing two phonemes
that are parts of separate syllables. The second compari-

le-tu

~gi

~bae

bit!!
git!!

!ig\!
[aebu

g~i

b~i

sona

Standards

~gae

~bi

gina
bi~

~aeg!!

~ib!!

bQ!Iae
gQ!li

Table 3
Sample Stimulus Set from Experiment 2

Test-Item
Type

Discussion
The surprising result of this experiment was that a

shared syllable appeared to have no special status in either
the younger or older children's comparisons of speech
sounds. Note that the younger (and older) children's
failure with the syllable-identity classifications was not
due simply to a failure to do the task or to any simple
attentional/memory problem. All the kindergartners were
able to classify an identical test item with a standard, and
67% of the kindergartners correctly classified the test
items that shared three of four constituent phonemes with
a standard. These kindergartners, then, were clearly at
tending to the test items, and when similarity relations
were maximal, they were able to correctly classify them.
However, a shared syllable among test items and stan
dards did not present a sufficiently strong relation for kin
dergartners to classify items easily and consistently. Ex
periment 2 was designed to replicate and further examine
this surprising finding about the apparent nonsalience of
syllable correspondences.

EXPERIMENT 2

In Experiment 2, we again asked children to classify
two-syllable nonsense words. Table 3 shows a sample
stimulus set and illustrates the structure of the four differ
ent test-item types used in the experiment. All four test
item types share two phonemes (one consonant and one
vowel) with one standard and no phonemes with the se
cond standard. The test-item types differ in which two
constituent phonemes are shared with a given standard.
Two of the test-item types (C1V1- and _C2V2) share
a whole syllable with one standard. If a whole-syllable
correspondence is particularly salient for children, these
two types should be classified correctly more often than
the remaining two types; the two remaining types also
share one consonant and one vowel with one standard,
but these shared phonemes are in separate syllables.

kindergartners were able to read 5 or more of the 10 real
words in the visual word identification task; 1 of these
subjects correctly classified all test items, and the other
correctly classified only the test items that shared a sylla
ble with the standards. These 2 early readers, unlike their
classmates, thus appeared to be sensitive to component
phonemes in one case and component syllables in the other
case.
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son contrasts test items sharing an initial consonant with
those items that differ from the standard in the initial con
sonant. The third comparison contrasts test items shar
ing a final vowel with the correct standard versus those
items which differ from the correct standard in the final
vowel. The question of interest is whether any of these
structural aspects of the correspondence between test items
and standards is perceptually more dominant than the
others. Our primary concern, of course, is whether whole
syllable correspondences result in better performance than
when the correspondences are not contained within one
syllable.

Method
Subjects. Twelve kindergartners (mean age = 5 years, 9 months;

range = 5,3 to 6,0; 3 males, 9 females) and 12 second graders
(mean age = 8,2; range = 7,11 to 8,7; 7 males, 5 females), who
were enrolled in an Indiana elementary school serving a middle
class population, participated in the experiment. All subjects met
similar criteria as specified for Experiment 1, including 10 correct
consecutive responses in training and 75% correct classifications
of the standards in testing.

Stimuli and Design.Two sets of CV-CV stimuli were constructed
from the consonant and vowel pools described in Experiment 1.
Each stimulus set consisted of four different test-item types; that
is, a test item was related to one of the two standards or training
items of the set in one offour possible ways: a test item was identi
cal to one of the standards in (1) its initial syllable (C,V,__),
(2) its second (or final) syllable (_C2V2) , (3) its initial and final
phonemic segments (Ct_V2) , or (4) its two medial phonemes
<-V,C2_ ) . The remainder of any given test item consisted of a
combination of the items left in the consonant and vowel pools.
Within each stimulus set, two different test items were related to
either of the standards in one of the ways specified above (see
Table 3).

Audiotapes of the two stimulus sets were prepared, and the in
tended CV-CV structure of the stimuli was confirmed by an adult
listener in the same way as specified for Experiment 1. All (100 %)
of the listener's responses were consistent with the intended struc
ture. The test items occurred twice within the test sequence of a
tape in random order (i.e., 32 test trials), with the restriction that
one of the training items intervened between every 4 presentations
of a test stimulus. Thus, a test block consisted of 40 stimulus presen
tations. Subjects were randomly assigned to one of the stimulus sets,
and the assignment of puppets to standards within a set was coun
terbalanced.

Procedure. The procedure was identical to that of Experiment 1.

[F(3,66) = 11.58, p < .001] and a reliable interaction
between age and test item [F(3,66) = 5.03, p < .005].
Table 5 shows the mean proportion of correct classifica
tions (and the standard error of the mean) for each of the
four test-item types at the two grade levels. Post hoc com
parisons (Tukey B, ex = .05, critical difference in propor
tion correct = .16) indicated that kindergartners and se
cond graders performed equally well on the test items
identical to a standard in their initial syllable (CIV1-)
and equally poorly on the test items identical to a stan
dard in the medial vowel and consonant (_VIC2_ ) .

However, second graders correctly classified test items
sharing the initial consonant and final vowel with a stan
dard (CI_V2) and those sharing the final syllable
(_C2V2) with a standard significantly more often than
did kindergartners.

Two within-subject contrasts were also reliable in the
second graders' data: CNI_ versus _V1C2_ and
CI_V2 versus _V IC2_ . Second graders' performance
was high both when the test items shared the initial sylla
ble with a standard and when it shared the initial consonant
and final vowel with a standard. Performance was lowest
when the test item shared only the medial vowel and con
sonant with a standard. In the kindergartners' data, only
the CIVI_ versus _V IC2_ contrast was reliable. That
is, these subjects classified correctly most often when a
test item shared an initial syllable with a standard and least
well when the test item did not share an initial syllable,
initial consonant, or final vowel with a standard.
However, kindergartners' classifications of C1V1

items tended to be more accurate than their classifications
of _C2V 2 items.

The kindergartners' and second graders' high levels of
performance on test items sharing an initial syllable with
a standard could be due to either the syllable correspon
dence or the (initial) position of the correspondence or
both factors. The outcomes of the three planned or
thogonal comparisons of performance on the test-item
types suggest that whole-syllable correspondences are not
the overriding factor. Instead, position appears to bemore
critical. (For all paired comparisons, p < .05 and the crit
ical value for a difference in proportion correct is .11.)

Test-Item Kindergarten Second Grade
Type Mean SEM Mean SEM

Table 5
Mean Proportion Correct and Standard Errors of the Means

for tbe Four Test-Item Types in Experiment 2

Comparison
Syllable/Not S .76/.70 .80/.M
Initial Consonant/Not IC .80/.67* .94/.78*
Final Vowel/Not FV .72/.74 .92/.81*

Note-SEM = Standarderror of mean. Shownat the bottomare the com
bined proportions entering into the planned comparisons. *p < .05

Results
During pretraining, the kindergartners and second

graders learned to associate the two standards to the two
puppets equally rapidly; the mean number of trials to
criterion was 10.9 for kindergartners and 10.1 for second
graders. During testing, the kindergartners correctly clas
sified the standards on 96% of the trials; the second
graders performed perfectly. This difference was not
statistically significant.

Group classification of test items. Each child's num
ber of correct classifications of the four test-item types
(C1V1_ , _C2V2 , C1_V2 , _V1C2_ ) was submitted to
an analysis of variance for a 2 (age) x 4 (test item) x
2 (stimulus set) mixed design. The analysis revealed main
effects of age [F(l,22) = 8.78, p < .01] and test item

C,V, __
__C,V2

C,__V2

_V,C,_

.M .~ ~2 .00

.68 .06 .86 .07

.75 .07 .97 .02

.66 .03 .70 .05
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GENERAL DISCUSSION

Note-Shown is the number of subjects who consistently classified the
test-item types.

Table 6
Individual Patterns of Classification Performance in Experiment 2

Consistent Classifications

3
3

6

5
12
17

2
9

11

10
10
20

K
2

Total

Discussion
The results of thisexperiment replicate thoseof Experi

ment 1 by showing, again, that young children are not
substantially better at classifying speech sounds by cor
responding syllables than by corresponding phonemes.
The results do suggest that some aspects of the internal
structural relations amongspeech soundsmatterto young
children, namely the position of correspondence.

Past research indicates that younger children have
difficulty in selectively attending to singlephonemes; in
stead, they tend to compare speechsoundsmore globally
thando older children(e.g., I. Y. Libermanet al., 1974;
Treiman & Baron, 1981). Our results in Experiment 1
are consistent with these previous findings. The kinder
gartners didnotclassify together speech sounds thatshared
a single initial phoneme, but did classify with high ac
curacy itemsthat shared three of four phonemes. In con
trast, secondgraders accurately classifiedwhether items
shareda singleinitialphoneme or three phonemes. Thus,
as do previous findings, our resultssuggest an age-related
increase in attentionto single-phoneme relations. A sin
gle (initial)-phoneme correspondence is sufficient forolder
children to classify togethertwo speechsounds, but youn
ger childrenrequiremore similarity across whole sounds

sition. However, relative to performance on items with
initial syllable correspondences, children succeeded on
itemscontaining a correspondence in only the initialcon
sonant and final vowel (C1_V1) just as frequently
[X1(1) < 1.00], whereas markedly fewer children suc
ceededwith items sharing a final syllable (_C1V1) with
the correct standard[x1(l) = 10.39, p < .005]. The po
sition of a correspondence between two speech sounds
thusappearsa more criticaldeterminant of children's use
of that correspondence than does the unit of cor
respondence.

Kindergartners' classification performance and
reading ability. The kindergartners' performance on the
classification task was not correlated with their ability to
matchlettersto pictures (Pearson's r = -.07). This result
is not surprising, since, in this experiment, all test items
shared two phonemes with one of the standardsand thus
were relatively similar overall to that standard. None of
the kindergartners in thisexperiment wasable to readany
of the words in the word identification task.

At neitherage levelwas the contrastbetween the two item
types sharing a whole syllableand the two itemtypes not
sharing a syllable with the correct standards reliable
(see Table 5). Thus, a syllable identity per se does not
appear to be particularly beneficial to performance. Again
it is possible that this failure to observe a reliable differ
ence is attributableto a lack of power. However, the de
sign was sensitive to other within- and between-subjects
differences. In addition, the performance of individual
subjects, reported below, oncemore supportsthe conclu
sion that syllable identitiesare not very salient. Bothkin
dergartners and second gradersdid correctly classify items
sharing their initialconsonant witha standardmore often
than items that did not (see Table 5). A correspondence
at the beginning of a speech sound - whether a whole
syllableor simply the initialconsonant - is noticed more
by young children than are other noninitial correspon
dences. Yet, kindergartners' performanceon itemsshar
ing an initial syllable or consonantwith one of the stan
dards was not, in contrast to that of second graders', as
good as their performance for the standards themselves
in testing [in a comparisonof subjects' best performance
for either C1V1_ or C1_V1 items vs. performance for
the standards, t(ll) = 2.77, p < .01, for a one-tailed
test, tell) < 1.00, for kindergartners and second graders,
respectively]. Finally, the second graders, but not the kin
dergartners, correctly classified test itemsthat sharedthe
finalvowelwith the correct standard more oftenthanthey
did itemsthatdid not (see Table 5). Therefore, correspon
dences at the ends of speechsoundsalso appear to be no
ticed by at least older children.

Taken together, these results suggesta developmental
trend in those aspects of the internal structure of speech
sounds that control their perceived similarity. Attention
to the beginningsof utterances is developmentally prior
to attentionto the ends of utterances (cf. Williams, Blum
berg, & Williams, 1970). In addition, the positionof cor
respondencesapparentlyplays a stronger role in control
ling performance than does the unit of correspondence
(phoneme vs. syllable). This interpretation conflicts with
the hypothesis that the youngchild's perceptionof speech
is structured by syllable units, but is consistentwith the
results of Experiment I.

Individual patterns of performance. The patternsof
individual performances further support the notion that
whole syllablecorrespondences have no special status in
the perceived similarityof speechsoundsfor youngchil
dren. Table 6 showsthenumberof children correctly clas
sifying eachof the four typesof test itemson at leastseven
of the eight trials for that type. (Unlike in Experiment 1,
then, a given individual may fall into more than one of
the item categories, whichare not ordered in terms of in
creasingamountof segmental overlapwiththe standards.)
Note that the number of children succeeding is highest
on C1V1- and C1_V1 items, the two item types that
share their initial consonant with one of the standards.
The high level of performance on C1V1_ items could
be attributed to the syllablecorrespondence in initialpo-
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to classify them together. Consistent with this notion is
the fact that younger children's performance appears to
have been better overall in Experiment 2 than in Experi
ment 1; in Experiment 2, all test items shared two of their
four phonemic components with one of the standards.

Our results, however, do not support the notion that
young children are more likely than older children to com
pare speech sounds via the larger syllabic unit. Younger
children's more global perceptions cannot be equated sim
ply with syllable perception. In neither Experiment 1 nor
Experiment 2 did younger children perform markedly bet
ter when test item and standard shared a whole syllable.
Furthermore, our results suggest no special status for syl
lables in older children's comparisons of speech sounds.
Second graders classified no more correctly when test item
and standard shared a two-phoneme syllable than when
they shared a single initial phoneme (Experiment I) or
when they shared certain combinations of two phonemes
that did not form one syllable (Experiment 2).

Our failure to observe any special status of the syllable
does not mean that the structure of the correspondences
between sounds is unimportant. The developmental trend
is not simply from correct classifications with many pho
nemic correspondences to correct classifications given a
single corresponding phoneme. Rather, our results sug
gest that position, as well as the number, of shared con
stituents (either phonemes or syllables) matter. There ap
pears to be a developmental trend whereby (I) attention
to the beginnings of sounds emerges prior to attention to
the ends of sounds and (2) attention to final correspon
dences is stronger than attention to whole syllables. In
brief, in the present task at least, it did not matter greatly
whether corresponding phonemes formed a syllable unit
or not, but it did matter where the correspondences were
located.

Our finding concerning the lack of any special status
of the syllable in our classification task is certainly trouble
some for simple hypotheses about the greater salience of
syllables relative to phonemes for younger children. It also
conflicts with other results suggesting the greater acces
sibility of the syllable in comparison to the phoneme.
Perhaps the principle of "salience of syllables" needs to
be restricted to certain sorts of tasks (see Rozin & Gleit
man, 1977, for further discussion). More specifically, the
discrepancy between our results and those of previous
studies may be due to differences in the level and kind
of processing entailed in our classification task and the
more explicit segmentation tasks that have been employed
in prior studies.

Our classification task differs in a perhaps very impor
tant way from the kinds of tasks that have suggested the
developmental primacy of the syllable. Our task only re
quired the child to decide which of two sounds (or stan
dards) a test item was most like. The child was not re
quired to indicate how two sounds that were classified
together were alike, nor was he/she actually required in
any way to adopt a particular strategy to make a classifi
cation. In contrast, previous studies suggesting superior
performance with syllables versus phonemes have in-

volved the explicit manipulation of segments, requiring,
for example, that the child count the segments (e.g., Trei
man & Baron, 1981) or isolate, then rearrange or delete,
one or more segments (e.g., Bruce, 1964; Calfee et al.,
1972; Rosner & Simon, 1971; Savin, 1972; Stanovich
et al., 1984). Such studies, thus, have focused on the
child's conscious attention to phonemes and syllables.
Perhaps, then, syllables are "special" for children, but
only at the level at which they must be actively manipu
lated. Syllables may have no special status at the level
at which the perceptual similarity of two speech sounds
is calculated.

The kind of task which our classification task may more
closely resemble is word recognition. Our task is like
word recognition in that it requires a perceptual similar
ity match between a test item and items in memory (the
standards), rather than conscious attention to the under
lying structure that determines similarity. Analogously,
when the child hears a word, such as telephone, he or
she must decide whether it matches most closely the
representations of telephone, elephant, or so forth in
memory. Our particular pattern of findings is similar to
the results obtained in word recognition tasks. Specifi
cally, our finding concerning the importance of the num
ber and position of correspondences to the perceived
similarity of speech sounds is in keeping with recent ac
counts of the nature of auditory word recognition (e.g.,
Marslen-Wilson & Tyler, 1980; Marslen-Wilson &
Welsh, 1978; Tyler & Marslen-Wilson, 1982; see also
Cole & Jakimik, 1980; Foss & Blank, 1980; Grosjean,
1980; Salasoo & Pisoni, 1985). According to these
proposals, the acoustic-phonetic information correspond
ing to the beginnings of words plays a particularly criti
cal role in the word recognition process for adults. Cole
(1981) has offered a similar characterization of spoken
word recognition and lexical access in young children.
In support of this is the finding that young children, like
adults, are more accurate at detecting mispronunciations
in word-initial than in word-final position. Thus, the be
ginnings of words appear to be heavily weighted in the
recognition process, and less attention is devoted to the
analysis of subsequent acoustic-phonetic information.
However, this weighting may be one that continues to de
velop with language experience (specifically, with vocabu
lary acquisition), and for children, more so thanfor adults,
its invocation may depend on the nature of stimulus and
task variables. For example, the extent of reliance on
word-initial information for recognition may be influenced
more in the young child than in the adult by the availabil
ity of contextual constraints (see Cole & Perfetti, 1980;
Walley, 1984). To the extent that an actual lexical (deci
sion) component was not involved in the present classifi
cation task, the attention to initial correspondences that
we observed might reflect the sort of basic perceptual (vs.
more cognitive) processes that are brought to bear in word
recognition.

The salience of initial correspondences may also serve
as part of the foundation for the implementation of the
sort of "operating principles" proposed by Slobin (1973)
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as characterizing language acquisition strategies. One
procedure for discovering the formal and functional re
lations between linguistic elements is, Slobin maintains,
"Pay attention to the order of words and morphemes. "
Another is "Pay attention to the ends of words." Cole
and Jakimik (1980) have also suggested that the isolation
of a given word in fluent speech, and thus of its final pho
nemic segments, contributes to the identification of sub
sequent words. However, as our results indicated, atten
tion to the final elements of isolated spoken utterances may
emerge later in development than attention to initial cor
respondences, at least at the level of perception tapped
in the classification task. In any event, the findings
reported here are generally in keeping with several
proposals concerning the acquisition of spoken vocabu
lary. Moreover, they may be indicative of how the com
parison operations used to match encoded items with
memory representations change with development. Thus,
they are relevant to the development of spoken word
recognition and lexical access.

In conclusion, young children's perception of speech
sounds can be viewed as more global than that of older
children in the sense that the perceived similarity of speech
sounds depends on a greater number of shared constituents
across the whole sound. However, it is not the case that
this trend is from the perception of speech in terms of
syllable units to perception in terms of phoneme units.
Syllables may be more accessible than phonemes, and,
in some tasks, the syllable may be the unit that controls
younger children's performance. But the syllable is not
always the organizing unit for children and it is not al
ways more controlling of performance than is the pho
neme. We speculate that syllables may be special at the
level of consciousness, but that at the level of perceptual
similarity, the level at which a sound contacts a represen
tation in memory, the syllable may play no special role.
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11th Annual Conference on Language Development
October 17, 18, and 19, 1986

The Boston University School of Education invites papers for the 11th Annual Conference
on Language Development, to be held on October 17, 18, and 19, 1986.

Papers on the topics of first and second language acquisition, bilingualism, language disorders,
writing, literacy, narratives, ASL and sign language, neurolinguistics, sociolinguistics, theoretical
language acquisition, and universal grammar will be considered for presentation at the conference.
The deadline for submission of abstracts is June I, 1986. This year's keynote speaker is Noam
Chomsky from the Massachusetts Institute of Technology.

For more information write: Language Development Conference, School of Education, Boston
University, Boston, MA 02215.


