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In order to investigate relationships between spoken

and written language knowledge at a phonological level, linguistic
theories of syllable structure that tredt initial consonant clusters
as units are first discussed. Second, experimental evidence is
presented suggesting that analysis of initial clusters is difficult
for both children and adults in various phonemic analysis tasks.
Third, an attempt is made to show that children's difficulty in
analyzing initial clusters in spoken words affects their ability to
learn printed word&. Analysis was made of 5,618 spellings produced
during daily story writing sessions by 43 first-grade students across
2 sugcessive school years. In the analysis, pronunciation and
spellling were keyed to assist identification of specific letters
children used to represent specific phonemes. Consistent with the

" view that clusters tend to behave as units, children relatively often
failed to represent one phoneme of a syllable-initial cluster. The
phoneme usually deleted was the second. Results of studies suggested
that difficulties in the analysis of spoken language are reflected in
the learning of printed language. Nonstandard but consistent

misspellings, such as the deletions of phonemes in consonant

!

‘clusters, may stem from children's conceptions of spoken language.
These misspellings diminish by the end of the first-grade year, and
it may be that reading experience with print provides an impetus for

children to further analyze their spoken language. (RH)
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This presentation deals with relationships between spoken' language knowledge
and written language knowlecige at a phonological 1level. Several investigators
(e.g., Elkonin, 1973; Golinkoff, 1978; Gough & Hillinger, 1980; Liberman,
Liberman, Mattingly, & Shankweiler, 1980; Rozin & Gleitman, 1977;‘Treiman &
Bér‘on, 1981) 'have suggested “that the ability to conceive of spoken words as
sequences of phonemes plays a cr‘itical role in‘th.e acquisition of alphabetic
writing systems. Indeed, there 1s evidence that phonemic analysis skill
correlates with and preéicts reading and spelling success (e.g., Fox & Routh,
1980, Note 1; Lundberg, Olof_.sson, & Wall, 1980; Perfetti, Beck, & Hughes, Note 2;
Treiman & Baron, in press). This talk considers one particular aspect of
phonemic analysis that appears to cause special difficulty -- the analysis of
initial consonant clusters of spoken syllables into phonemes. First, I will
discuss 1linguistic theories of syll.able structure that treat initial consonant
clusters as| units. Then, I will present experimental evidence ’that the an/alySis
of. initial clusters causes some difficulty for both children and adults in
various phonemic analysis tasks. Finally, I will attempt to show that children’s

difficulty in analyzing initial clusters in spoken words affects their ability to

learn printed words.. I hope to demonstrate that a ’detailéd understanding of

_childr‘en's phonological knowledge can sheé light on some phenomena involving

written language.

Linguistic theories of syllable structure

~

According to several 1linguists and psycholinguists (Cairns & Feinstein,
1982; Fudge, 1969; Halle & Vergnaud, 1980; MacKay, 1972; Vergnaud & Halle, Note

3), the English syllable contains two major constituents. ThAe' onset, which 1s

-

optional, is the| initial consonant or consonant cluster. The rime, which is

obligatory, consists, of a peak (the vowel nucleus) and an optional coda (the
final consonant or consonant cluster). In additjon, word-final syllables may
contain an Egendix of inflectional suff‘ixes. Figur‘e 1 depicts the postulated

structure of the syllable in terms of a tree diagram. Linguists have off‘er‘ed
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primarily distributionéi ev}dence to support this model of syllable structure.
For example, .virtually any onset can occﬁr with any rime (Fudge, 1969). 1In
contrast, there are‘severe constraints on which peaks can occur with which codas.
These facts support the view that the peak and the coda are conjoined into a
higher-level unit, the rime, and tha£ the rime and the onset are relatively
independent. Studies of errors in the spontaneous production of speech (e.g-,
Maékay, 1972) provide further support for the view that onsets and rimes are
distinct units.

In this talk I will focus on .the onéet. If the onset functions as a ~
cohesive unit, as the 1linguistic éheories suggest, .certain consequen;es for
phonemic angxysis skill and possibly also for spelling and reading would be
expected. I noﬁ disc;ss some evidende that onsets behave as units in tasks
requiring subjects to analyze and manipulate spoken syllables.

|
Studies involving spoken syllables

I will discuss four studies involving spoken syllables, two with adults and
two with children. The first study, which was carried out with college ,
undergraduates as subjects, was a series of seven experiments (Treiman, in
press). In these experiments, subjects learned novel word games that divided
spoken syllables in various ways. For example, one game required subjects'to
combine two CCVCC (consonaﬁt—consonant—vowel—gonsonant—consonant) syllables such
as flrint/ and f&1ap8/ into one new syllable. One combination rule (the CC/VCC
rule) joined the CC of the initial syllable with the VCC of the second syllable,
yielding/krApe/. This rule respegted the onset/rime boundary. Other rules did
not réspect this boundary, and provéd more difficult for subjects to learn. (?ee N {
Table 1.) Further, vwhen other subjects weré peémitted to combine the syllables
in any way they chose a large majority of their reéponses revealed an onset/rime
division. (See Table 2.)’ Converging evidence from otBer kinds of word game

tasks supports the view that adult sghégqts prefer to keep onsets intact in these

tasks, although 4they can divide them into their constituent phonemes when

Q
E[{l(f necessary. .,
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Given these results with adults, one might expect that children would have
even more difficulty dividing‘onsets into their constituents. I carried out two
experiments with 5-year-olds to ‘test whether children more often fail to
recognize the presence of an initial consonant when that consonant 1s the‘first
element of .a cluster than when 1t 1s a singleton. The subjects for the first
experiment were 12 children with a mean age of 5 years, 5 months. The children
were introduced to a puppet who,'they were told, liked a certain sound. Childreﬁ
listened to tape-recorded 1lists of syllables and Judged whether each oﬁe began
with the puppet’s favorite sound. The target sound was /s/ for two 1ists and /f/
for a third list. The syllablés beginning with the target were of three types:
cv (e.g., /sa/, /fo/), CVC (e.g., /san/, /fol/), and CCV (e.g., /sna/, /flo/).
Errof rates varied significantly as a function of syllable sfructure: 12% on CV
syllables, 14% on CVC syllables, and 261 on CCV syllables. Planned compariéons
showed~thaJ error rates og CV and CVC syllables were‘indistinguishable, but that
significantly more errors %qpe made on CCV syllables than on syllables beginning

-

with singleton'consonants.

Another ‘experiment furth?r tested the hypothesis that children *have
difficulty recognizing /s/ and /f/ in'clusters by comparing performance 6n CVCC
and CCVC syllables. The subjects were 16 children with a mean age of 5 years, 10
months, and the procedgre was similar to that of the previous:’ experimené,
However, the target was in the 1initial position for two lists (one with an /s/
target and one with /f/) and in the final position fon‘tﬁb other 1lists (one with
eacp ta?get). Sample stimuli for the /s/ initial target condition‘are /simp/ and
/smip/, and samples for the /f/ initial target conditibn are /f€l6/ and /flkcy.
Sampfé stimull for the final target position include /@ars/, /Oras/, /pAlf/, a;h
)plAf/. The error rates in the syllable-initial conditixnk were 19% on CVCC
syllables and 25% on CCVC syllables. This difference was significant by a

planned comparison. As in the earlier experiment, children more often failed to

detect a syllable-initial consonant when it was part of a cluster than when it

»
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was a singleton. In the final target condition, the error rates were 21$-on.CV§C
syllables and 19i on CCVC syllables. These values did not differ significantly.
The results of the two ex;eriments with children are consistent with the view
that syllable-initial consonant clusters tend to behave as unité (see also
Barton, Miller, & Macken, 1980). At least with initial /s/ and /f/, S—year-olés
more often fail to detgct an initial consnant when it 1is followed by another
consonant than when it is followed by a vowei. ‘

Finglly, I will discuss a fourgh stud;rinvolviﬁg_spoken syllables, this one
carried out with college undebgraduafbs as .QQSJects (Treiman, Salasoo,
Slowiaczek, & Pisoni, 1982). Herq, we asked whether adults take longer and/or
make more errors in recognizing initial cénsonants whep they occur as clusters
than when they occur as —singletons. The experiment was run under computer
contrpl. Subjects were 1nstructedbto push a button as quickly as possible when
they heard alsyllable that began with'a previously—specified targgt p@onﬁﬁ??’ nd
response, times and errors were measured. The stimuli wére cv, cvc; and CLV
syllables. In the first 'part of the study, /s/ and /f/ targets were used.
Subjects took longer to rpspond to initial targets in CCV syllables than to

Rtargets in CV and CVC syllaéles,,as the top panel of Figure 2 shows. Error rates
*also differed as a function of syllable structure (bottom panel of Figure 2).
Stop consonant targets were used in the second part of the study. Similar
results were obtained in the response time measure (see Figure 3), although no

.

error differences emerged as a function of syllable structure. These'results
suggest that even adults require some additional time to analyze initial
consonant clusters into their constituent phonemes.

Studies involving printed words

The results reviewed above suggest that initial consonant clusters or onsets

are cohesive units within the syllable. Adults are able to analyze clusters into

sequences of phonemes when required to do so , but children appear to have more

difficulty. This difficulty may have implications for children's ability to

Al
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represent a“~ spoken syllable 1naﬁgifﬁgﬁ'form. If chiidfeﬁ ﬁend to conceiveaof
inttial consonant clusters as single“gn{ts, they might be expected to use one
| letter rather than two to spell the cluster.

To examine this and other questions, I have begun to analyze a 15?38 corpus
of spellings produced by children in a first grade class in Indianapolis. These
children are taught by a language experience approach. Each morning they write
and illustrate a 'story. The teacher or teacher's aide writes.Phe word that the
chiid says he or she intended over the child's own spelling but ;does not
otherwise correct the child. Each story 1s also dated by the teacher. ‘A sample
production is seen in Figure 4. The children's spellings, as revealed in these
spont aneous production;, reflect their conceptions of sounds and of
sound-spelling relaéionshipa. This reflection is presumably more direct than
would be the ;ase for children who receive eernsive drill and memorization with

standard English spellings. I have collected the writings of 43 children who
attended this figst grade‘ciass in two successive school years. There are 5,618
spellings in all.

To analyze this large data base, we have developed a computer program that
accgpts, for each record, the child's name, the date fh the school year, the
standard spelling of the word,h its pronunciation in Hoosier speech, and the
child's spelling of the word. The pronunciation and spelling are keyed so that
we can’ examine which letﬁgrs were used to represent which phonemes. Tﬁis data
base will allow us to examine many of the same phenomena first noted by Read
(1975) in his influential étudy of preschoolers' invented spellings. However,

' these children are older than those sthdied by Read (1975) and are learning to
spell in a classroom situation instead of on their own.

Here I will discuss only the analyses codcerning chi}dren'g spellings of
syllable-initial consonant clusters. Consistent with the view that clusters tend

to behave as units, children relatively often fatled to represent one phoneme of

a syllable-initial cluster. The phoneme that was deleted tended to be the second

ERIC s 7 -

IToxt Provided by ERI




phoneme rather than the first phoneme. First phonemes of syllable—initih;

clusters were deleted in 1.32% of cases, while the same phonemes followed by

vowels were deleted in .87% of cases. (See TaBle 3.) This difference is not’

significant by a t test across the nine phonemes involved (£(8) = .90), or by a t
test across subjects (§f38) = 1.57; four subjects did not attempt to spell any
consonant clusters so this analysis is based on 39 subjects). Second phonemes of
syllable-initial clusters were deleted 23.40% of the time. When these same
phonemes were in syllable-initial position folloﬁed by a vowel they were'only
deleted .89% of the time. This difference is highly significant (across stimuli
t(7) = 4.83; p < .001, one tailed; across subjects t(38) = 7.63, p < .0005, one
tailed): Examples of deletions of the second phonemes of syllable—ikitial
clusters - may be seen in Figure 5. Could the tendency to omit the second phonemes
of syllable-initial clusters arise from a general tendency to omit the second
phonemes of words? This does not seem to be likely. Children were much less
prone to omit a phoneme such as /1/ when 1t occured in a word like "alone"
(second phoneme of word épd syllable—initial position; 2.70% omissona)yfﬁan when
it occurred in a word like "blue" (second phoneme of word and secohé element of a
cluster; 23.311 omissions). This differé&nce was significant by t tests across
stimull (£(6) = 2.41, p ¢ .05, one tailed) and across subjfcts £§j18) = 3.80, p «
.001, one tailed).

Thus, 'there is evidence Athat first graders learning to spell socmetimes
represent syllable-initial consonant clusters with a single'letter. The firgt
phoneme of the cluster appears to be more salient and more often-repre;ented than
the secondvphéneme. Omissions of nasals in syllable-final clusters have been
reported in previous studies (e.g., Beers & hende;son, 1977; Read, 1975), as in
the spelling BOP for "bump". IAvestigators suggested that the predictability.of
the nasal might contribute to its omission: before /p/, for exampfb, only the
nasal /m/ can occur. However, the second elements of syllable-initial clusters

are not predictable: after /b/, for example, two consonants may occur and after

- 6
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/s/ even mqQre are possible. I suggest that children's omissions of phonemes in
clusters reflect syllab}e structure rather than pre.dictability. Children tend to
conceive of syllable-initial clusters as units, and may consequently spell these
x;mits with a single letter.
Conclusion \ o

The results presented here suggest that difficulties in the analysis of
spokc;n language.are reflected in the learning of printed language. Nonstandard
but cénsistent misspellings, such as the deletions of phonemes in consonant

S ‘

clustbrs, may stem from children"s conceptiéns of spoken 1language. These
misspellings diminish by the end of the first grade year, and it may be that
experience with print, through reading, provides an impetus for children to
further anlayze their spoken language (Ehri, 1983). The relation between spoken
""-&@nguage knowledge and written language has been illuir'ated here for a

4
“‘ , 1’
pa%iculaf' phenomenon at the phonological level.\ The same relation is expected

to hélﬁ for othén phenomena at the phonologsé/ level and at other levels of
- q%

language.’.
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Table I’
Results of exper}.mént comparing adults' abiliéy to learn four
different syllable~combination rules
+ o ' o .
' o ' Mean number of errors in learning rule .
Rule Example . (max. = 13) L
c/cvee krint + glupth + klupth '~ -~ 1.8 % o~
cc/vee " krint + glupth = krupth . .64 '
cev/cc krint + glupth + kripth 6.24 ‘
cecve/c krint + glupth - krinth " - 4,28 :
. . - 13
|- - o 3 ,
. ' \
v . .
’ . ,
' R ,‘ \,,' . . ] . 5
¥"_ . . . N .
L ] , s, . O~ A : . » - N - ) '
N ‘ < . « *
< - o K : . o
~ ' . \ » Y
» ” ' ‘ Q ’\ -
y , ‘ B \
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. " Table 2 ‘ - .
* . .
. *_ Results of experiment examining adults' preferred _
. » 3
. - é}lléble—combir}ation_rule ‘ p o
[ ‘ . . i
. Rule Examplée : Mean -Aunrber of responses (total = 15)%’
‘ . . . @ . . ] ’
c/cvee krint + glupth + klupth - 1.50 o .
* ce/vee krint + glupth -+ krupth | 7 .10.08 : L
ccv/¢c  krint + glupth > kripth : 830 o o
\ ccve/C - krint + glupth -+ krinth- 1,00
N . . T . -
*The fémai-ning 1.58 responses fit none of these rules. - "
. ] : 4 - V\ é
- :
\ N ) g -
/" ' 1 , A
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B : Table 3
Deletions of consonants in clusters.énd in non—cluéter ~
positions in first graders' spellings
Consonants that occur in the data base_as the first phonemes of syllable- ’
initial consonant clusters (b, d, g, P, t, k, f, & , 8)
N S ‘ ficases in which consonant is
<. ficases ¥eleted
in~sylléb1e-initial position | ' _
in a cluster , 453 ' 6 (1.32%)
in syllableﬁipitial pos}tibn o _
" followed by a vowel | = . 1960 17 (.87%)
Consonants that occur in the data base as the second phonemes of syllable-
initial consonant clusters (, r, my n, w, p, t, k)
in second position inqé‘ . ‘ L,
. . cluster - o . 453 , ‘ 106 (23.407%)
U in syllable-initial position . 2250 : 20 (.89%)
» ' ‘ .
in syllable-initial position ‘ N
and second phoneme of word 37 1 (2.70%)
(¥4 ‘ ' ’ / !
’ / v ) B .




Figu}e 1
Postulated structure of the English syllable
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Figure 2

Latencies for correct responses (top panel) and percent errors (bottom panel)
in detection of syllable-initial:-/f/ and /s/ targets in CV, CVC, and CCV

- syllables.
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Figure 3

Latencies for correct detections of syllable-initial stop consonant'targeté
in CV, CVC, and CCV syllables. :
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Figure 5

Examples of first graders' spellings of syllable-initial

3

Intended word

glow
butterfly
clothes
secret
| plane
tree-

street

consonant clusters

J

Child's spelling

7

BO

BUDRFI

KOS

SICT

PANE

TEE

g SET

21
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