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Abstract

Because of the inborn neural damage, children with autism have difficulties in social
interaction, and verbal communication, which in turn causes more problems in learning
and adapting to social environments. Music, with its multi-sensory nature, might be useful
to autistic children for increasing concentration and memory, emotion control and better
interpersonal relationship. Computer-assisted instruction via portable devices is more likely
to draw autistic children’s attention to learning than conventional ones. They are beneficial
for students to practice repeatedly and to get immediate feedback. This study therefore
proposed to explore the effect of human-computer interactive music instruction on
elementary school children with autism. It was aimed at increasing oral communication,
enhancing perceptual and psychomotor function, correcting problematic behavior, and
improving music ability. A series of computer-based music activities were designed and
given to individual teaching as an experiment. Nine elementary school children with
autism were recruited and participated in this study for three months. Results showed that
these nine autistic children made obvious improvements in aspect of oral communication,
perceptual and psychomotor function, music ability and problematic behavior modification.
The findings will give some insight to those who are concerned about autistic children.
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A Study of Human-Computer Interactive Music
Instruction for Children with Autism
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Summary

Because of the inborn neural damage, children with autism have difficulties in social
interaction, and verbal communication, which in turn causes more problems in learning and
adapting to social environments. Music, with its multi-sensory nature, might be useful to autistic
children for increasing concentration and memory, emotion control and better interpersonal
relationship. Computer-assisted instruction via portable devices is more likely to draw autistic
children’s attention to learning than conventional ones. They are beneficial for students to
practice repeatedly and to get immediate feedback.

This study was therefore proposed to explore the human-computer interactive APPs
applied to music instruction for elementary school children with autism. It was aimed at
increasing oral communication, enhancing perceptual and psychomotor function, correcting
problematic behavior, and improving music ability. Nine elementary school children with
autism were recruited in this study. A series of computer-based music activities designed for
individual teaching were executed as an experiment. The human-computer interactive music
program lasted 12 weeks, 40 minutes per week.

Several music APPs were developed to fulfill autistic children’ special needs. “Tag me”
was designed to improve motor perceptiveness and concentration. The autistic children could
tag geometric figures to any part of a doll figure on the screen and then use his/her corresponded

body part to echo teacher’s rhythmic mode. “Golden brain” was a flash-based program for
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rhythm learning and practice. E-book “Peter and wolf” was designed to introduce children to
orchestral instruments. By listening to the story and playing musical games from the E-book,
children could gain their knowledge of musical instruments and enhance their ability of timbre
discrimination. Besides self-designed music APPs, the researcher also used commercially
available applications such as “Magic Piano”, “Singing Fingers”, and “E-Kala”. The former two
could improve kids’ motor perceptiveness and interactive motive with others. “E-Kala”, a
Karaoke program containing children’s favorite nursery rhymes and folksongs, could encourage
singing and lyric creation to develop oral and communication skills.

Second edition of Gilliam Autism Rating Scale (GARS-2), a self-designed musical
behavior observation scale, and a self-developed music achievement test were used to evaluate
the effects of the computer-based music activities. GARS-2, based on the DSM-IV-TR (2000)
and Autism Society of America definition of autism, is a standardized instrument for the
assessment and diagnosis of autism and other severe behavioral conditions. It contains three
conceptually derived subscales, stereotyped behaviors, communication, and social interaction.
GARS-2 forms were filled by parents and the special educators at schools before and after the
experiment. Musical behavior observation scale was developed corporately by researchers and
music therapist, and approved by three experts. 5-point scales were filled out each class by the
researcher, also the instructor, to document subject’s learning condition, participation, oral
expression, motor skills, musical abilities, interpersonal interaction, and emotional response.
The self-developed music achievement test was designed specifically for the recruited autistic
children, referring to the Gorden’s Music Aptitude Profile and Arts and Humanities
Accomplishment Target instituted by the Ministry of Education. There were seven subscales,
including pitch discrimination, rhythm discrimination, timber discrimination, rhythm
composition, melody composition, singing and instrument playing. The music achievement test
was used before and after the experiment by two instructors.

Paired t-test was used to analyze the effects of human-computer interactive music activities
on oral communication, perceptive and psychomotor function, music ability, and negative
behavior correction for autistic children. The results showed positive tendency for stereotyped
behaviors, communication, and social interaction on GARS-2 although the effect was not
statistically significant. The low significance can be attributed to the small sample size and high

discrepancy among subjects. There was a significant improvement in the communication scores
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for post-test (M = 3.62, SD = 0.70) and pre-test (M = 2.47, SD = 1.07), t(8) =5.43,p<.01,d =
1.27. There was a significant progress in the perceptive and psychomotor function for post-test
(M = 3.80, SD = 0.76) and pre-test (M = 2.65, SD = 1.11), t(8) = 5.63, p < .01, d = 1.21. It
indicated prominent enhancement in eye-hand coordination. There was a significant difference
in the negative behavior correction for post-test (M = 3.93, SD = 0.56) and pre-test (M = 2.70,
SD = 1.11), t(8) = 4.37, p < .01, d = 1.40. There was a significant difference in timber
discrimination for post-test (M = 6.00, SD = 2.12) and pre-test (M = 3.11, SD = 2.20), t(8) =
2.63, p = .03, d = 1.34. There was a significant difference in rhythm composition for post-test
(M =5.44, SD = 1.66) and pre-test (M = 2.44, SD = 1.23), t(8) = 4.02, p < .01, d = 2.05. There
was a significant difference in melody composition for post-test (M = 5.11, SD = 1.61) and
pre-test (M = 1.55, SD = 1.58), t(8) = 4.53, p < .01, d = 2.23. There was a significant difference
in singing for post-test (M = 16.88, SD = 5.39) and pre-test (M = 9.22, SD = 5.21), t(8) = 4.30, p
<.01, d = 1.45. There was a significant difference in instrument playing for post-test (M = 28.11,
SD = 7.65) and pre-test (M = 14.66, SD = 6.16), t(8) = 4.38, p < .01, d = 1.94.

As a whole the results showed that autistic children receiving a series of computer-based
musical activities made obvious improvements in aspect of oral communication, perceptual and
psychomotor function, music ability and problematic behavior modification. The findings will

give some insight to those who are concerned about autistic children.
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