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Abstract- Prosodic gives a lot of information relevant to
understanding of spoken messages. In addition, prosodic in
signaling understanding in language interaction. The aim of this
study was to point out, the possible recurring patterns in the
pitch contours of children in autism. This project was the
development of an analysis or synthesis tool in PRAAT that
extracts prosodic features from a speech signal and furthermore,
creates a syntactic signal consisting of these features only. We
give a description of the prosodic analysis, and implementation
details and discuss its feature extension capabilities as well. The
results of the present study showed that prosodic in its
conversational context is useful in order to reveal possible
functions of features that would have been overlooked with a
more deficit prosodic in autism.
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1. INTRODUCTION
Prosody is often referred to as the speech pitch and refers

to the use of speech for the purpose of language. Prosody
components, such as intonation (pitch), stress, and rhythm
pattern (rate, phrasing, timing) conjoin to form patterns, such
as segmental speech limit, e.g. words, phrases, or sentences.
Therefore, the components are included in the suprasegmental
prosodic. Suprasegmental patterns affect communication
because these patterns contain information of syntax,
semantics and pragmatics.

Prosody can be categorized into three categories, namely
grammatical, pragmatic, and affective. Grammatical prosody
can be used to distinguish whether the same word serves as a
noun or a verb. In English, grammatical prosody represents
syntactic information in the sentence, for example fluctuating
pitch of speaker, depending on the form of the sentence
pronounced, whether declarative or interrogative (Shriberg &
Kwiatkowski (1990), Cohen & Volkmar (1997).

A pitch declination, the fundamental frequency of a
speaker begins with a higher frequency pitch in the beginning
of the sentence and declines nearing the end of a sentence,
even though the pitch declination falls into the realm of
psychology and anatomy (Kutik, Cooper, & Boyce 1983;
Ferrand, 2001), it can also provide cognitive and paralinguistic
information for the listeners (Kutik, et al. 1983).

In the case of prosody, speakers with autism or Autism
Spectrum Disorder (ASD) are often characterized by the
emergence of inflection or bad sound changes as well as the
pressure of excessive or wrong in giving stresses (Hargrove,
1997). It is recorded as ‘strange’ speech by doctors and
researchers (Fay and Schuler 1980: 31). Some findings
regarding prosody in ASD, state that the speaker with ASD

has a normal prosody (Fine et al., 1991 &Thurber & Tager-
Flusberg's, 1993). Meanwhile in the Fosnot and

Jun’s (1999) study, as well as in Shriberg et al. (2001)
study, it showed differences in the results and said that the
ASD speakers are not fluent in producing prosody.

This study aims to find prosody disorders in ASD. This
study used PRAAT software designed by Paul Boersma and
David Weenink (2001) of Phonetic Sciences Department of
the University of Amsterdam. PRAAT is software to analyze
and reconstruct sound flexibly and it can be used to do many
things, ranging from the spectrogram analysis, sounds
reconstruction to making diagrams or pictures.

2. RESEARCH METHODS
This research is a phonetic experimental. Speech

production was obtained from the recording process from the
informants using reading stimulus. The results were analyzed
by using applications of speech production PRAAT (Boersma
& Weenink, 2001). The components used in the experimental
study of speech by utilizing application PRAAT are:
1. Participants: The informant is a speaker with ASD, aged 9-

years old (Informant 1) and 11 years old (informant 2),
respectively.

2. Instrument: Stimulus or technique to read Instruments
sentences are four types of sentences, the declarative
sentences, echoic interrogative sentences, interrogative
sentences with ‘what’ question, and interrogative sentences
with the particle.

Sentence Instruments:
1. He went to school

(Dia pergi ke sekolah) (Subject- Verb-
Complement)/(Declarative sentences)

2. He went to school?
(Dia pergi ke sekolah?) Subject- Verb-Complement) /
(echoic Interrogative sentences Interrogative 1)

3. Did he go to school?
(Apa dia pergi ke sekolah?) (Interrogative sentences with

‘what’ question words- Interrogative 2)
4. He went to school, didn’t he?

(Dia pergi ke sekolah kan?) (Interrogative sentence with the
particle.-Interrogative 3)

5. Tools and materials:
Recorder: SONY ICDX;

Hardware:
Processor: Intel Pentium 4, Hard Drive: 50GB, Memory:
512 MB, VGA: 256 MB, Mouse and Keyboard;

Software: PRAAT
6. Instruments: Written text (TNR, font size 12).
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Recording Room: therapy room (a soundproof room) located
in a school for Student with Disabilities Inclusion

3. RESULTS AND DISCUSSION
Based on the analysis of acoustic data by using PRAAT,

the researcher got speech production from two ASD speakers
in the same elementary school, but with different ages. ASD 1
was 9.2 year old (in the third grade), and the second
informant, ASD was 11, 4 years old in Grade 5. Table 1
describes the acoustic analysis of the value of F0.

I1: informant 1; I2: informant 2

Based on Table 1, it is gained an overview of the F0 value
and the value of the initial pitch and the final pitch of the
speech are obtained. The highest F0 value for informant 1 and
informant 2 are mentioned in the echoic interrogative
sentence. While the lowest value of F0 in informant 1 is the
speech that uses instruments with ‘what’ question, and the
lowest production value of F0 in informant 2 is the value of F0
on the interrogative sentence 2.

The initial pitch value for informant 1, the initial pitch
value is lower than the final pitch, while the second informant
has a declining pitch contour declination although it is
gradual. Results of pitch contour analysis, are illustrated
generate contours is in Figures 1-4.

Figure 1. Contour Pitches In Declarative Sentences

Figure 1 describes the different contours based on speech
production result between informant 1 (I1) and the informant 2
(I2). Based on the acoustic analysis, it can be explained that
informant 1 was not able to make a decrease in the pitch of the
final syllable.

Figure 2. Contour pitch on the mode of echoic interrogative sentences

Figure 2 describes the pitch contour in the mode of
interrogative sentences, I1 was able to make an inclination on
the final syllable and was distinct from the informant 2.
Informants I2, could not make the contours of inclination on
the final syllable.

Table 1. Values f0, 9-years old the initial pitch, and the final pitch(in hz)
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Figure 3. Contour pitch on the mode of interrogative
sentences using ‘what’ question

Figure 3 describes the pitch contour in the mode of
interrogative sentences, I1 was able to make an inclination on
the final syllable and was distinct from the informant 2.
Informant I2 was unable to make the inclination contours
perfectly.

Figure 4. Contour pitch on the mode of interrogative sentences using the
'tag question’

Figure 4 describes the pitch contour in the mode of
interrogative sentences using ‘tag question’, I1 created contour

up and down contour, but not consistently. Informants 2 could
make the contours rise, although the range of pitch produced
was relatively low. The range of pitch, was about 129,2 Hz
between the informant 1 and the informant 2. F0 value
differences in each sentence mode are described in Graphic 1.

Graphic 1. Graph of f0 value comparison

Analysis on the value of F0 provides information that the
highest value, produced by Informant 1 was the echoic
interrogative sentences. On the other hand, the lowest F0 was
produced by informant 2 on the mode of interrogative
sentences 3. The lowest F0 minimal was around 76.13 Hz
produced by informant 1 on the interrogative sentences 2. F0
maximal was produced by informant 1, with 256.46 Hz in
interrogative sentences 1. Measurement of the duration of the
speech has been done by segmenting syllables. Analysis of
utterance duration is described in Table 2.

Table 2. The duration of the speech in asd (in second)

I1: informant 1; I2: informant 2
Based on the duration table, informant 1 eliminates the

preposition ‘ke’, when reading the instrument ‘he went to
school’ (Dia pergi ke sekolah) on the mode of declarative
sentences and interrogative sentences. Informant 1 produced
more stable, duration than that of informant 2. The longest

duration is the duration of the constituent objects; that is final
syllable on the mode of interrogative sentences in 0.462
second. In the mode of interrogative sentences by using the
particle 'kan', which is produced by informant 1, the longest
duration was found on the final syllable. However, informant
2 produced varying durations compare with informant 1.
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There is a tendency to shorten the duration of constituent
objects, when present particle 'kan' is present. Production
instability of pitch contour and duration may be indicated as a
form of prosody disorders in children with autism.

4. CONCLUSION
The same flat contour, low speech, and syllable stress are

marker contours produced by speakers of ASD. From the both
informants, the declarative sentence cannot create falling pitch
in the final syllable. They consistently make a rising pitch in
the final syllable though it is not significantly. In echoic
interrogative sentence mode, each informant was able to
produce the rising final pitch, in the constituent objects. This
is similar to the instrument interrogative-2. The informants
managed to make a final rising pitch in the constituent objects.
For interrogative sentence mode on the instrument using the
particles, both informants consistently pitch produced was
also low. Informant 1 produced more varied pitched. Based on
the techniques used in the experiment, it can be concluded that
the informants have not been able to recognize punctuation
properly represented through the pitch contour and duration of
the speech.
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