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This paper aims to investigate domain-specificitysbl, by examining SLI
children’s semantic knowledge through their intoorat patterns for
contrastive focus and prosodic boundaries. Ourlteesevealed that 1) SLI
children's placement of contrastive focus is corapker to that of normally
developing children, 2) SLI children has wider hitcange than normally
developing children, and 3) SLI children may havelbfems in their prosody,
especially when the prosodic domain becomes longer.

1. INTRODUCTION

The term Specific Language Impairment (SLI) refiersa significant
impairment in spoken language ability when theren@ obvious
accompanying condition such as mental retardatioeurological
damage, or hearing impairment” (Leonard, 1998). tMesearch on SLI
children focus on their syntactic knowledge (e@ahsen, 1989, van
der Lely & Stollwerck, 1997), and relatively littie known about their
phonological and semantic deficits. Some reseasctiaim that SLI is
a domain specific deficit affecting only syntaxwever. For example,
van der Lely (1996) tested English speaking childréth SLI on their
three distinct types of knowledge/ability: Bindigyinciple A & B
(syntactic), use of pronominal reference (semgmtigmatic), and
visual transitive inference (visual/spatial). Thesults revealed a sharp
contrast between SLI and control children on thatesstic task, while
their performances on semantic and visual taske wemparable. She
concluded that the findings support a view that thaderlying
impairment for SLI is a domain specific and modudaficit affecting
only grammatical representations (= syntax).

Previous research has revealed the presence ofie weriety of
linguistic cues in intonation, including semantipragmatic, and
syntactic information (Beckman & Pierrehumbert, @p8ntonational
phonology has developed extensively the past deaskpening our
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understanding of the linguistic aspects of prosotyBl (Tones and
Break Indices) is a system for transcribing thenation patterns and
other aspects of the prosody. For example, acogprdin MAE
(Mainstream American English) _ToBI (Beckman & Hhberg, 1994),
contrastive focus is implemented in intonation &$H, and after the
focused item, no pitch accent is present, that jghrase accent follows
until the end of the intermediate phrase (= no-postear pitch accent).
Also, the end of the intonational phrase in Amaeridanglish, for
example the standard “declarative' contour, isnofteed by L-L%.
Given that signaling the locus of contrastive foausthe end of
intonational phrase is semantically driven, theggeats of prosody can
be used to assess the speaker's semantic knowledge.

However, if SLI is a domain specific deficit affey only syntactic
representations of our knowledge, children with Shbuld have no
problem expressing semantic messages such as stomriocus or the
end of an intonational phrase. On the other hah&LlI is a deficit
affecting both syntactic and semantic domain, Slildcen might show
different intonational patterns than normally deyéhg children. In
order to test this hypothesis, a small set of medrtokens were
compared across the two populations.

2. METHOD

2.1, Simuli

The source of stimuli was tape recordings fromghevious study on
SLI children (Curtiss et al. 1992) in which childranswer questions by
the experimenter. The recordings were digitized1a025Hz using
Sciconrd's Pitch Works. Two types of tokens, cativa focus and
repetitiort, were extracted in order to examine the semaiyticaiven
prosodic patterns of SLI and normally developingdcbn.

1) Contrastive Focus (from Sentence Completion Task):

The task was to complete the sentence spoken bgxperimenter.
Children were shown a set of pictures describirgstene. The words
which are expected to carry contrastive (or narrfmgls are shown in
bold.

! Repetition itself does not belong to a particukrtsnce type, and thus its tie to
semantic knowledge might be controversial. Howetevas used because it was the
best controlled data available to examine if Slildten can cue the end of the phrase
using the same intonation as the normal group.
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Balloon:

Experimenter: "A boy is holding one balloon, and a clown
is holding another balloon. This is the
balloon....."

Child:  "Theclown is holding."

Running:

Experimenter:"Here the boy is running TO the dgiut here
he is running...."

Child: ~ "With the girl."

Suitcase:

Experimenter:  "Here the boy is carrying the sugc&©OR
the man. But here he is carrying the
suitcase..."

Child:  "With the man".

2) Repetition (from Rapid Naming task):
The task was to repeat the following words threnes.

1. buttercup
2. cafeteria
3. kitty

4. refrigerator
5. television

2.2. Subjects

Studies have suggested that acquisition of prosodinprehension
actually takes place earlier than segmental congmssbn (e.g., Lewis,
1951, Crystal, 1979). According to Jusczyk (199@fants attuned to
the prosody of their native language at the ag@ ofonths. However,
relatively little is known about how/when childremaster production of
prosody. Jannedy (1997) investigated acquisitionnafrow focus
intonation by testing children from 3 to 10 yeaf®ge. Her production
and perception data show clear developmental clsamgfeveen 3 and 4.
After that, their scores on narrow focus perceptioorease rather
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gradually until 7 (and it seems to stabilize). Takher result, as well as
the availability of datg the subjects' age was decided to be seven.

Recordings of four seven-year-old children with Si#re chosen
from the corpus by controlling the following factorMLU (Mean
Length of Utterance), IQ, and language age. THuthesubjects in the
SLI group were 7 years old, with 4 MLU, normal 186¢120), and 5 to
6 language age. Subjects in the control group \a#se 7 years old,
with normal 1Q and age appropriate language devedop. New
recordings of the rapid naming task were made fl@mmormally
developing 6.5-year-old children who are nativeagees of American
English, because the corpus did not include thé& rapming task for
normal children.

3. RESULTS
The data was analyzed in terms of overall pitclyesend ToBlI.
3.1. Pitch Range

Table 1. Themeans of pitch range (in Hz) and standard deviation
for the two groups

SLI Control | p (t-test/2tails)

Contrastive 152.5 119.5 0.436
Focus

Pitch Range (Hz) Repetition 137.9 106.3 0.453
Overall 143.5 115.1 0.343
Contrastive | 30.9 12.2 0.134
Focus

Standard Deviation Repetition 27.6 28.8 0.802
Overall 34.6 17.7 *0.039

As can be seen in Table 1, the pitch ranges ofcBildiren were always
greater than that of the control group, although differences never
reached statistical significance. However, theedihce in the overall
(the two tasks combined) standard deviations betvike two groups
was statistically significanpé 0.039).

2 The data in this study was taken from the taperddegs made for a previous study
on SLI children (Curtiss et al. 1992), which inchadthree- to seven-year-old children.
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3.2. ToBI Analysis

3.2.1. Contradtive Focus

According to ToBl (Beckman & Hirschberg, 1994), tleapected
intonation pattern for this narrow focus statemsnt+H* L-L% (H*
only when the focused syllable is the sentenceaingyllable). The
focused word is realized as the most prominentrageenuclear pitch
accent) within an intermediate phrase, and no p@mtent is realized
after the focused item. In the following sentendg, (“clown” is
expected to get H*, and "is" and "holding" should He-accented,
realized as L-L%. In the sentences (B) and (C)tHWwishould be
realized as H*, and the rest should be realizeld-l&% as in (A). (The
words in bold face are the expected loci of narfmeus.)

Balloon:

Experimenter: "A boy is holding one balloon, and a clown
is holding another balloon. This is the
balloon....."

Child:  "Theclown is holding." (A)

Running:

Experimentor: "Here the boy is running TO the dilit here
he is running...."

Child: ~ "With the girl." (B)

Suitcase:

Experimenter:  "Here the boy is carrying the sugc&©OR
the man. But here he is carrying the
suitcase..."

Child:  "With the man". ©

SLI group
Among four children in the SLI group, only two praskd the correct

answer "the clown is holding" (A). Among them, arteld produced a
pitch contour [H* H* L-L%], placing an extra pitchccent (H*) on
"holding" in addition to "clown". Another child b placed a pitch
accent on "holding", yet in his case, the type afest was 'H* (down-
step high). That is, no SLI children showed theeeted pitch contour
for this sentence.
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Three out of four SLI children produced the expdcintonation
contour for (B). One of the three produced the wtgil” (which
should be de-accented) with a higher intensitjyoaigh she did not put
a pitch accent there. The one who did not prodttelfL%] pattern
placed an extra pitch accent !H* on “girl” ([H* 'H*-L%]).

All SLI children produced the expected intonatioontour for (C).
Among them, one child produced an unexpected andiet for him"
(instead of "with the man"). However, his utterane&as not
semantically incorrect, and his pitch contour wi@bs[s1* L-L%]. Also,
the de-accentuations of three children's utterawees not quite perfect,
leaving a slight prominence on "man".

Control group
Three out of four children in the control group gwoed the expected

H* L-L% pattern for (A). The child who did not prade the pattern
also showed a normal (or, expected) pitch contauly that she
answered the question with a question intonatiam, (I'The clown is
holding?"). She placed L* on "clown" (which is whedBI predicts for
a focused item in a yes-no question), and theak#te sentence was
realized as H-H%. In other words, four childrentle control group
produced the intonation patterns predicted in tlo®ITframe-work.
(414)

As for sentence (B), three out of four control dreéln produced the
expected pattern [H* L-L%]. One child (differentilchfrom the one
who produced a question contour for A) produced [FH4%], showing
some uncertainty at the end of the sentence. Hiwamwas "against the
girl" (which is both syntactically and semanticadlgrrect), and he did
place H* on "against" and de-accented the rest,thns his intonation
pattern is normal.

As for sentence (C), all four children produced &ected pitch
contour (three produced [H* L-L%], and one produgedH* L-L%]
which is also normal for contrastive focus). Oneildchdid not
pronounce the words clearly and thus it was diffituunderstand what
he said. Nonetheless his intonation was clearlyl[H®5].
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3.2.2. Repetition

SLI grou
1. Buttercup (# of syllables 3)

Child 1 L*+H L*+!H IH* L-L% (Listing)
Child 2  L*+H H- L*+H H- L*+H H- H* L-L%

(Listing. Four repetitions.)
Child 3 H* H* H- H* H* H- H* L* L-L% (Declarative)
Child 4  H* H* H- H* H* H- H* L-L% (Declarative)

Four SLI children showed different intonation patte when they
repeated the word "buttercup”. Children 1 and 2lpoed a so-called
"listing” contour, in which the end of each itemegoup. However,
child 1 produced all the words in intermediate gbravith down steps,
while child 2 produced rather long pauses betweeh evord. Children
3 and 4 produced a declarative (or "hat") patteeping everything
high until right before the end of the utterance H* H* L-L%).
Although the two children's utterances sound vémilar in terms of
their intonation, child 3 placed a pitch accent)(bh the last syllable
while child 4 did not.

2. Cafeteria (# of syllables 4)

Child 1 L*+H L*+!H H* L-L% (Listing)

Child2  H* H* H- H+!H* H* H- H+!H* H* H-L%

Child3  H*H*L-L% H*H*L-L% H* H* L-L% (Declarative)
Child 4  H* H* H- H* H- H* L-L% (Declarative)

3. Kitty (# of syllables 2)

Child1  L*+H L*+H H* L-L% (Listing)

Child 2 H* H* H* L-L% (Declarative)

Child 3 H* H+!H* H+!H* L-L% (Non-clear final fallng & poor
articulation)

Child4  H* H* H- H* H- H* L-L% (Declarative)

4. Refrigerator (# of syllables 5)

Child 1 L*+H L*+!H H* L-L% (Listing)
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Child 2 H* L- H* H* L- H* H* L-L% (Singing contou & non-
clear final falling)

Child3  H*L- H*L-H*L-L%

Child 4 H* H- H* H- H* L-L% ("fregerator"”, Declartive)

5. Television (# of syllables 4)

Child 1 L*+H L*+!H !'H* L-L% (Listing)

Child2  H* H- H+!H* H- H+!H* L-L%

Child 3 H* L- H* L- H* L-L% (Non-clear final fallng & poor
articulation)

Child 4 H* H- H* H- H* L-L% (Declarative)

Each child seems to have his/her own strategy dpeating words,
and they are consistent with their strategies digss of the item.
Child 1 always used the rising "listing" contoundaproduced three
words within an intermediate phrase. Child 2, oe thither hand,
produced one intermediate phrase per word. She shiswed some
listing contours, as well as a singing contour.l€Ci@ produced "hat"
(or declarative) patterns when the word was shdrto( 3 syllables),
while when the word was longer, he placed L- (Iaetpintermediate
phrase marker) after each word. Child 4 always yeed the
declarative pattern regardless of the word lengtite that two children
(#2 and #3) produced more intermediate phrase laiexdfor longer
words.

Control group

1. Buttercup (# of syllables 3)

Child 5 H* H* H- H* H* H- H* L-L% ("cup" is realized higher
than "butter".)

Child 6 H* L- H* L- H* L-L% (The pitch track looksike down steps,
but | do not hear it.)

2. Cafeteria (# of syllables 4)
Child5  H* H+!H* H* L-L%

Child 6 H* L- H* L- H* L-L% (High intensity on ‘¢ria’, but not
pitch.)



84 UCLA Working PapersIn Linguistics, no.13

3. Kitty (# of syllables 2)

Child 5 H* IH* H* L-L% (Longer pause between worjls
Child 6 H* H* L-L% (No pitch accent on the secotuken.)

4. Refrigerator (# of syllables 5)

Child 5 H* H+!H* H+!H* L-L%
Child 6 H* L- H* L- H* L-L%

5. Television (# of syllables 4)

Child 5 L+H* IH* IH* H-L% (No final falling.)
Child6  H*H*!H*L-L%

Similar to the SLI group, each child in the contgobup also seems to
have his/her own strategy for repeating words, tmy were fairly
consistent. Child 5 often used the "listing" camoaising the pitch at
the end of each word. On the other hand, Child é&pced either
sequences of H* or repetitions of H* L- (which adéferent from
declarative). Unlike the SLI group, which showedreintermediate
phrases for words with more syllables, the numhEréntermediate
phrases and syllables do not seem to correlatidorontrol group.

4. DiscussiON ANDCONCLUSION

Results from the contrastive focus task revealedalip higher

occurrences of expected contours among the caomtoolp compared to
the SLI group. The SLI group and control group prcedd 7 and 12
correct answers respectively (out of 12 sentencBEsg. difference is
mainly due to their performance for the "ballooniegtion, which was
syntactically most challenging, and it required khregest answer (they
had to say the entire sub-clause) among the thuestigns. Besides,
unlike the other two questions in which the experiter would

produce the contrastive focus contour in her utiega, children could
not simply repeat the intonation pattern in thesgjo@. That is, they
had to produce a structure which was not in thestipre In addition,

one time the experimenter gave a wrong intonatfigh( plateau). In

fact, SLI children often produced the correct imttion contour when
the answers were shorter and syntactically simflaken together, it is
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difficult to conclude that SLI children have poossamantic knowledge
from the results in this contrastive focus taskhéluigh the performance
level of the SLI group was lower than that of ttentrol group, the

difference could have been caused by non-semaatiors.

As mentioned earlier, the results from the repmtitiask revealed a
general tendency of greater pitch-ranges for thegsaup than for the
control group, although the differences never redclstatistical
significance. However, the overall standard deorafor the SLI group
was proven to be greater than for the control greumg the difference
reached statistical significance=0.039, paired t-test 2 tails). There
was no clear difference between the two groupseimmg of their
intonation patterns for the repetition task. Eablfidcin both groups
showed different patterns which were roughly cdesisthroughout the
five test-words. Some produced a listing contourilevsome produced
a declarative contour. Unlike the contrastive fo¢here is no "correct”
answer for the repetition task and thus it is diffi to determine which
contour is more standard. One trend | observedthatsSLI children
are more likely to place more phrase boundaries the control group.
This pattern was particularly noticeable among &ngords, and three
SLI children (2, 3, 4) always placed an intermesliphrase boundary
between each word except "kitty".

The purpose of the current study was to test tipotmesis that "SLI
is a domain specific deficit affecting only syniactepresentations of
our knowledge, and children with SLI have no prablexpressing
semantic messages such as contrastive focus oretide of an
intonational phrase by using prosody". Our redtlilfsnot reveal a clear
difference in terms of semantic knowledge betweéh &d control
children, supporting our hypothesis. However, tsults indicated that
the intonation patterns of SLI children tend torhere atypical when
the string of utterance becomes longer, suggedtiag SLI children
may have problems other than syntax (rejectinghgpothesis). This is
consistent with the findings from Wells and Pepp@0g3), in which LI
(language impaired) children seem to have shownresdifficulties in
retaining information over the longer prosodic doma Wells and
Peppe claimed that this result ties in with thegasgion by Weinert
(2000), that the short-term memory deficits repaigtéound in children
with SLI may be attributable to problems in longatin prosodic
processing.

Although domain-specificity of SLI was not deterehin this study,
our results revealed that 1) SLI children's placetmaf contrastive
focus is comparable to that of normally developéefdgldren, 2) SLI
children has wider pitch range than normally depilg children, and



86 UCLA Working PapersIn Linguistics, no.13

3) SLI children may have problems in their prosodgpecially when
the prosodic domain becomes longer.
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