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CHILDREN WITH SPECIAL NEEDS COMPOSE USING
MUSIC TECHNOLOGY
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In this study, elementary school children with special needs participated in an
after school program using music technology to compose music. The purpose
of this study was to help music educators discover more efficient methods of
adapting for special needs children in the music classroom. The children in the
study were observed over one semester in weekly sessions. Multiple sources
were used for the gathering of data, including: (a) videotapes of students as
they composed, (b) student interviews and reflections, (c) the students' com-
positions, and (d) on and off task behavior as observed and noted by the re-
searcher. Observations were triangulated with parents, special educators, and
the music teachers in the school. Children with learning disabilities were able
to do their best when presented with learning and creating music in a multisen-
sory learning environment. Often the better functioning modes of learning
helped the child compensate for the dysfunctioning modes.

The Individuals with Disabilities Education Act (IDEA) of 1990 (PL
LOI-476) is the current law educators refer to in designing inclusive class-
rooms. Under this law all children with special needs shall have an indi-
vidualized education plan (IEP) which means that all educators must make
adaptations which will include the student with special needs in classroom
experiences. In addition, children with special needs, when placed in the
least restrictive environment will access good quality education and have
opportunities to associate with nondisabled students.

School administrators, parents, and special educators often view the
music classroom as aplace where children with all types of disabilities can
easily be integrated with nondisabled students. Music educators are, for the
most part, able to adapt their classrooms to meet the needs of students who
are visually impaired, educable mentally handicapped, emotionally disturbed,
physically disabled, or hearing impaired. However, a review of research
literature revealed few articles related to children with special needs in
music. Several publications from the past twenty years have been helpful to
music educators with suggestions of methods to adapt for these children
with special needs (Atterbury, 1990; Clark & Chadwick, 1980; Humpal &
Dimmick, 1995; McCoy,1982; Schaberg, 1988; Scripp & Meyaard, 1991;
White, 1982).In general, adaptations that work in academic classrooms
apply equally to music classrooms. For example, children with develop-
mental delays benefit from repetition and established routines. It is not clear
if adaptations are necessary and applicable for children with learning dis-
abilities in music. It is not known if some types of learning disabilities cross
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over into music. For example, do children with dyslexia have difficulty
reading music notation as they do words?

Adaptations for children with learning disabilities have been addressed
by researchers (Atterbury, 1986; Frisque, Niebur, & Humphreys, 1994; Gfeller
& Hedden, 1987; Gilbert & Asmus, 1984; McCord,199912000; White, 1984).
However, children with learning disabilities cannot be viewed as a group
when applying adaptations. Although these researchers made some recom-
mendations for various types of children with learning disabilities, a void
still exists in our understanding ofhow children with learning disabilities
function in music. No two students with learning disabilities are alike in
type and degree of disability. Each child must have custom adaptations to
ensure the best possible learning environment.

By observing children with learning disabilities compose, McCord (1999/
2000) found that learning disabilities did interfere with music learning.
Fourchildren with differentlearning disabilities were observed as they composed.
In some cases the child was able to compensate for a dysfunctioning method
of learning and use a different mode of learning. In a multisensory learning
environment afforded by music technology, children used visual, aural, and
kinesthetic modes almost simultaneously. In some cases the learning dis-
ability interfered to the extent that the child was unable to understand cer-
tain musical concepts.

Surveys of music teachers regarding their readiness to teach children
with special needs indicate that they consider their training to be inadequate
(Atterbury, 1986; Frisque, Niebur, & Humphreys,1994; Gfeller & Hedden,
1987; Gilbert & Asmus, 1981, White, 1984). The mostrecent of the surveys
reported that 94Vo of the music educators who responded to the survey had
been asked to teach special learners but only 40Vohad received any specific
training (Frisque, Niebur & Humphreys, 1994). Eighty-nine percent of the
teachers lacked sufficient time and 69Vo lacked resources to create indi-
vidualized instruction for students mainstreamed into their music classes.
Seventy-two percent were not involved in the decision making process of
placing these students in the music classroom. In addition, teachers com-
plained of lack of support from school administrators.

In this research study, children with special needs in a suburban el-
ementary school in Connecticut participated in an after school program us-
ing music technology to compose music. Participants in this study included
children with various types of special needs (including learning disabili-
ties). The purpose of this study was to help music educators discover more
efficient methods of adapting for special needs children in the music class-
room. By observing children composing music with music technology, the
researcher was afforded a window into the children's minds.

Procedures
With knowledge of the children's abilities and disabilities, I documented

when and if learning problems interfered with music understanding and
learning. The special education team in the elementary school identified
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children with special needs. Parents attended a debriefing meeting on the
project and those who wanted their children to participate signed a release
form. The children in the study were observed over one semester in weekly
sessions.

Multiple sources were used for the gathering of data, including (a) vid-
eotapes of six students as they composed, (b) student interviews and reflec-
tions, (c) the students' compositions, and (d) on and off task behavior as

observed and noted by the researcher. Videotaped sessions were used to
check for periods of silence and sudden changes in compositional style
(e.g., pounding on keys or exclusively using black or white keys). Silence in
a student's composition (MIDI file) could be intentional or could be a sign
of distraction or frustration. I used the videotape to check for possible rea-
sons for silence and to determine if adaptations had been used to refocus the
child after the silence.

After their session each child reflected on their compositions from the
session. Occasionally students described frustration with the software or
hardware. This was noted and adaptations were tried in the next session.
The student compositions revealed a great deal about how the child under-
stands music. For example, some student compositions included periods of
physical playing such as playing clusters of keys very loudly or alternating
between the lowest key and the highest key on the keyboard. Often there
were signs of frustration in attempts at composing music that related to the
task suggested by the software. Different learning problems made it diffi-
cult to compose as a function of integrating ideas from the current unit.

Children with special needs frequently are distracted, particularly when
they become frustrated. Distractions were noted by length of time on task
and how the student was brought back to task. Often there were points when
adaptations were implemented, or decisions when the appropriateness of
particular software programs were ascertained. Data were triangulated through
discussion with parents, special educators, regular educators, and music
educators at the school.

Materials
The following CD-ROM and software programs had integrated compo-

nents that allowed students to compose music: Mzsic Mania (1999), MusicShop
(L997), MusicAce ( 1996), Making Music (1997), and Rock, Rap' n Roll
(1995). At the time this research was conducted, these programs were the
primary programs available on the Macintosh platform that allowed chil-
dren to compose music. The programs were designed for use by elementary-
aged children. None of the software was designed specifically for children
with special needs. During the study I evaluated how well these programs
could be used by children with special needs.

Music Mania is a program created in HyperCard that guides children
through five areas: melody, rhythm, timbre, texture, and dynamics. The
program does not require that the students read music notation or play a
keyboard well. Integrated within the program are guided compositional tasks
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Most students began with Music Mania because the program seemed to
be the most appropriate for use with this particular group of children with
special needs. Music Mania integrated a multisensory approach and had
buttons that the child could click on to read onscreen text. The program
broke tasks down into smaller ordered sections before asking students to
compose. Music Mania saved files that listed amount of time spent on each
screen, reflections on compositions, and work cornpleted that day. Each
time the child played the keyboard synthesizer, Music Mania saved the per-
formance in a MIDI file. In one case, Music Mania was not used at all be-
cause the student's intellectual ability was so low.

I began by asking each student what kind of music he/she listens to at
home and whether anyone in their family plays an instrument. I also asked a
series of questions to determine what types of computer and piano keyboard
skills the students had. We spent the first session getting acquainted with
Music Mania.In this introductory section, students experimented with dif-
ferent timbres and recorded short compositions. These sessions lasted 30-
60 min depending on how well the student stayed on task.

At the end of each session the students were guided by Music Mania to
reflect on their compositions and what they had learned that day. Music
Mania also allowed the child to save favorite compositions to a scrapbook.
When students were not using Music Mania I asked them to talk about what
they did during the session, including their favorite parts and parts that they
did not like. Students saved compositions they liked either to the computer
hard drive or to cassette tape. The following data were used to determine
how learning problems interfered with musical understanding: (a) time spent
interfacing with the software, (b) amount of time spent on each screen, (c)
student reflections, and (d) MIDI files.

When Music Mania became frustrating to the child, another program
was substituted. Frustration was displayed in a number of ways, depending
on the child: rubbing the eyes, distractibility, and in some cases, refusal to
continue. Selecting a new program allowed a different approach to compos-
ing. For example, some of the children in the study benefited from the ki-
nesthetic feedback of moving the mouse up and down to paint high and low
pitches on the computer screen.

At the end of the research project students were asked what they had
learned, and they composed a final piece that was meant to integrate all of
the concepts they learned. The students often presented a concert of their
music to parents, teachers, and other students; and they talked about how
they created their song and which things they liked best about their song,

Both during and after the study, I triangulated my observations with
parents, special educators, and the music teachers in the school. We dis-
cussed how information learned from observing the child composing could
be used to adapt to the child in and outside the music classroom.
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Results
Many of the special educators decided to allow students to compose

music and talk about it in their special education classes. Many of the stu-
dents had trouble writing. Often, writing about their own compositions served
as a motivation for students to write. Several parents purchased MIDI equipment
for the children to use at home to compose music. The music teachers had
several MIDI stations in the classroom and allowed all students the option
to compose music as a way to assess understanding of musical concepts.

Tracey
Tracey, a 3'd grader with multiple handicaps, experienced delays in vi-

sual motor skills, fine motor skills, and academics. She sustained brain damage
resulting from a brain tumor and many surgeries. Her full-scale IQ score
was 70, which is low average. The adaptations listed in herIEP were numer-
ous and included the use of (a) multisensory strategies for learning, (b)
manipulatives, (c) tasks broken down into sequential increments, (d) one-
on-one instruction to eliminate distractions, (e) visual cues to help her to
complete tasks, and (0 the visual modality more than auditory channels.
She had been observed exhibiting avoidance behaviors when a task became
difficult. The IEP listed a number of strategies to help refocus and motivate
Tracey when she became frustrated. Her strengths included concrete, famil-
iar material, and her weaknesses were in motor/graphomotor skills, reason-
ing skills, and additional conceptual areas.

I chose Music Mania for Tracey's first program because of its multisen-
sory approach. The program provided many visual cues to help her under-
stand spoken directions.

Tracey had a difficult time reproducing steps and leaps on the keyboard
(one of the first concepts taught in the melody section), because the task
required fine motor skills. On the videotape Tracey was seen trying to coor-
dinate her fingers to skip keys and she had difficulty producing leaps. In-
stead, she pounded with her hands on the keyboard and produced clusters.
"Leaps are too hard!" She was also unable to coordinate soft and loud and
fast and slow. She did enjoy experimenting with a variety of sounds and
reflected on her favorite timbres, "I liked drums because there were more
sounds," but had difficulty staying focused and completing recorded tasks
suggested by the program. She seemed to not understand how to do the tasks
and instead would do something totally different.

Tracey was not having success with Music Mania so Making Music was
tried the following session. In the composition section Tracey seemed to
enjoy painting the sounds but primarily she was interested in filling the
entire screen with color and was unconcerned with how it sounded. She did
not seem to understand that the painted screen represented sound. She used
the program as an art program.

The next session she tried Rock Rap 'n Roll. Tracey was able to select
and drag buttons into a new sequence. She remembered to use the play
button to listen to her new sequence and she improvised on the computer
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keyboard. She stayed focused and created a number ofdifferent songs in the
program. She played her songs for her mother at the end of the session and
left very pleased with the compositions she created that day. Rock, Rap 'n
Roll was the rnost appropriate program for her.

Tracey's IEP had advised that "Her strengths were with concrete, fa-
miliar material and weaknesses in motor/graphomotor skills," and this did
seem to translate to music composition. Rock Rap 'n Rollused a static screen
with a minimum of things to do. There is no text to read or directions to
follow. The sound clips are prerecorded and sound good. She could arrange
them in an order she liked and play them back. ln Music Mania she had
difficulty playing the piano keyboard and following directions. She could
not make connections between painted sounds in Making Music represent-
ing sound and instead focused on the concrete (colors and filling in the
screen with color). "I like the way it sounds, it's all pink and green with
some brown."

Mary
Mary was another third-grade child who was developmentally delayed.

Her full scale IQ was 76 and she had trouble with verbal reasoning, auditory
attention, concentration, and short-term memory. She also had a graphomo-
tor weakness and difficulty processing visual motor tasks. Long term memory
and use of language at a concrete level were her strengths. Mary needed
tasks broken down into sequential steps with extended time to work. The
IEP also advised that directions should be explained several times with
constant checking for understanding.

Music Mania was used first because tasks in the program are broken
down into smaller ones and the spoken directions can be repeated. She fol-
lowed directions very literally and tried to duplicate screens where the pi-
ano keyboard keys highlighted as steps and leaps were played. She became
frustrated when she had to remember what different buttons did. "I am done
with this one! Let me go!" She also had trouble integrating previous ideas
with new ones. Although she tried to duplicate playing high and low sounds,
she had trouble understanding which direction high notes went and which
direction low notes went. She was most successful remembering rhythms
and had more trouble with melodies. She moved her body to the tempo and
experimented with different tempos. "[ can dance to that!" She stayed fo-
cused on the program and asked questions when she did not understand
something. She frequently looked to me for approval and wanted to answer
correctly and complete the tasks accurately. With help, she was successful
in completin g Music Mania and recorded songs with slow tempos using her
favorite sound, the vibraphone. "I like the vibraphone best for my songs, I
don't like any other sounds-just vibraphone."

Mary's IEP indicated she had strong long term memory and it appeared
that slow tempos using the vibraphone sound were committed to long term
memory, because she always stayed within those parameters. Because of
her graphomotor weakness, she quickly learned that slow tempos were easi-
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est for her to produce. The concepts she retained the best and used later were
ones that were explained often and appeared each session. Using the sound
"vibraphone" was a decision she made in almost every session. Tempo was
another concept she had to consider each session.

Becky
Becky was a second-grader with a full scale IQ of 49 that placed her in

the mild/moderately-retarded range. Her IEP advised using a multisensory
learning approach with established routines that incorporated motor learn-
ing.

Becky started with Making Music rather than Music Mania because of
her intellectual level and the need to repeat tasks many times. Moving the
mouse to paint music in Making Music to create high and low would inte-
grate motor learning. She preferred to imitate whatever I played rather than
coming up with something unique of her own. She was fascinated with bird
sounds and repeatedly clicked the button to play the bird sounds she painted
on the screen, each time looking at me and laughing. Making Music has a
palette of sounds, each represented by a picture from which children can
choose. She did not know most of the instruments, but knew what a bird was
and how it sounded; thus she consistently chose the bird sound. She was
disappointed that there were no other animals in the palette. "I would like to
make a cat sound like my cat Puffy." Becky focused for extended periods on
the visual compositions she created in Making Music. When she became
bored she would announce "no more" and stop. My goal with her was to get
her to recognize high and low pitches and make the connection ofhigh and
low sounds to what she was drawing. Most of the time she could recognize
high pitches correctly but had trouble recognizing low pitches. She would
guess "high" or sa], "I don't know." Becky's intellectual abilities made it
difficult for her to compose music using the computer programs.

Thomas
Thomas was a second-grader with a full scale IQ of 78. The psycholo-

gist who tested him mentioned that because of his inability to focus, his
scores were lower than his actual ability. He also had a diagnosis of Atten-
tion Deficit Disorder and was taking Ritalin. He had processing weakness,
difficulties with visual motor integration, and relating parts to a whole. The
IEP advised that tasks should be broken down into small sequential steps
and presented in a multisensory method. Thomas responded best to adults in
a one-to-one situation but exhibited some attention-seeking behavior when
he became frustrated.

Music Ace was chosen because the screen was animated and changed
quickly, which I thought might help Thomas stay focused. He was able to
follow the directions and complete most of the exercises initially but after
five minutes in the session, he began to exhibit impulsive behavior and
clicked on responses before the directions were finished. In the videotape
he was observed rubbing his eyes frequently and engaging in off-task be-
havior such as clicking the mouse in various places around the screen.
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The next session, Making Music was tried in hopes that Thomas might
be able to focus for a longer period of time . Making Music is more static and
the student has more control over what happens in the program. He did not
want adult help and instead insisted on doing things himself. He proceeded
to explore all of the buttons and try everything without really focusing on
creating a song. When I would try to focus him on completing tasks within
the program he became agitated and yelled "No! I am doing this!"

Thomas' parents related that he focuses best at home on fast moving
computer games. It appeared during the sessions at school that Thomas was
most interested in using the computer like he did at home, playing with
interactive games. He did not seem responsive to using sounds or creating
anything. He tried a number of programs but he never was able to compose
a song. Although he was taking Ritalin, he did not seem to be able to focus
and quickly became bored when the computer did not respond like a com-
puter game. The parents and special educators mentioned that they were
having the same issues with focusing Thomas: He was unable to stay on task
except when he was playing his favorite computer games. The special edu-
cators expressed frustration with the parents-who were insisting that Tho-
mas was ADHD. The Special Education team believed his inability to focus
was oppositional/defiant behavior and that Thomas probably was emotion-
ally disturbed.

Adarn
Adam was a second-grader with a full scale IQ of 87. He was identified

in his IEP as being learning disabled with weaknesses in auditory process-
ing. He was also placed in developmental gym classes because of delayed
motor skills. He was weak in expressive and receptive language skills and
had difficulty following directions. His strengths were in nonverbal visual
tasks. The IEP recommended a multisensory approach to learning with con-
crete familiar verbal tasks. Links between concrete and abstract concepts
needed to be made for him. His long-term memory skills were weak but
would improve with frequent repetitions. Short-term memory was also weak.

Adam began with Music Mania. He did not seem to understand written
or spoken text and looked at pictures on the computer screen for cues for
what he was to do. He was not able to discern high, middle, and low sounds
and had great difficulty creating the tasks in the melody section. He fre-
quently looked at me for praise or feedback. He tried his best but seemed
baffled about what to do and often resorted to guessing.

The next session the rhythm unit was tried. As he heard different rhythms
played by the computer in his headphones, he was easily able to imitate the
rhythms on his own keyboard. He both played and clapped the rhythms and
he was able to play rhythms in groups of twos and threes. He did not seem to
understand the directions but was able to repeat the rhythms accurately.
During the composition section he played randomly, since he did not have a
rhythm cue to imitate.
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He continued to struggle with concepts presented in the timbre, dynam-
ics, and texture areas. On reviewing the MIDI files I noted that he was most
successful when he could repeat non-pitched examples. He had the most
difficulty repeating pitched examples and did not seem to be able to create
anything but random notes during the composing section.

I eventually changed Adam's program to Making Music because I thought
he might be more successful with a more visual interface. A game was used
that focused on identifying sounds that were the same and different. He was
not able to identify same and different and guessed each time.

In the composing area of Making Musiche was able to paint high sounds
and low sounds correctly. When asked how he knew which were high and
low sounds, he explained, "high is here" (he showed me the mouse was at
the top of the mouse pad) "and low is here" (at the bottom of the mouse pad).
He both felt and looked at the mouse pad to identify high and low. He also
could identify on the screen high and low by pointing at the high sounds at
the top of the screen and the low sounds at the bottom.

Adam's IEP said that he had problems with any kind of auditory infor-
mation. In consulting with the special education teachers they related that
they thought he might hear auditory information in a monotone. If that were
true it would explain his inability to hear high from low. He was unable to
identify high and low pitches until he discovered another method of identi-
fication based upon how they felt and looked.

Discussion
In each case, knowing information from the IEP was very helpful in

selecting programs for each child to use. Often suggestions for adaptations
that classroom teachers should use also worked for the same children in
music. It is critical that music educators have the information available
from the IEPs when adapting for the child with special needs. There also
needs to be discussion with the special educators and parents about behav-
ior observed in music and if it is the same or different than behavior seen at
home or in other classrooms at school.

As discussed in previous literature on adapting for children with devel-
opmental delays (Atterbury, 1986, 1990; Schaberg, 1988), these children
seemed to do best with programs that required a minimum amount of things
to remember and do. They had more difficulty completing the more com-
plex tasks that Music Mqnia required, but could manage a program like
Rock Rap 'n RolI. There is a real need for programs that better suit develop-
mentally delayed children and for published adaptations to existing pro-
grams with information about how they can be used in the classroom.

Children with attention problems were impulsive and distracted from
creating music on computers. Students with high frustration levels seem to
do best with very short sessions that have high extrinsic rewards, such as

scores or getting to play a computer game for on-task behavior.
Children with learning disabilities were able to do their best when pre-

sented with learning and creating music in a multisensory learning environ-
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ment. Often the better functioning modes of learning helped the child com-
pensate for the dysfunctioning modes. Music Mania worked very well for
children with learning disabilities, which supports previous research (McCord,
1999l20OO).

Observing children with learning disabilities compose music can be
diagnostic. With knowledge from the IEP, the music educator can often
determine if learning disabilities impact music learning by observing how
the child navigates through a program like Music Maniq.It is valuable to
have other programs if Music Mania becomes too frustrating for the child.
Adam had more success withMaking Musicbecause he was able to compen-
sate by using kinesthetic and visual modes to place pitches.

Using videotape to check for the reasons for silence in MIDI files and to
note sounds that occurred from frustration was very important. When lis-
tening to many of Adam's MIDI files, I noticed long periods of silence at the
beginning and at various places between periods of sound. The videotape
showed that when Adam was focused on what he was doing; he appeared to
be thinking as he looked at the keyboard synthesizer before playing. He was
never distracted or frustrated; instead, it was clear he was thinking about
what he would play next. He would play short, random sounds and then
pause as he thought what to do next. In his reflections after completing the
composition he always expressed satisfaction with his composition and did
not want to do it over.

Implications for Music Education
It is important that music teachers know who the children with special

needs are in their classrooms. The music educators also need to know infor-
mation in the IEP, including suggested adaptations, strengths and weak-
nesses, and signs offrustration. By observing how the student understands
and creates music, the music educator gains a more holistic idea of what the
child is able to do. For example, by observing Adam work in Music Mqnia,
it was apparent that he was able to work best with rhythms that stay on one
pitch. The music teachers in the school changed how they assessed his learning
and based his grade in music more on his ability to play nonpitched rhythm
instruments than on his singing or Orff instrument playing. His classroom
teachers and parents used rhythms on a single pitch to help him remember
spelling words and other types of rote learning.

Many children with special needs are able to create music with music
technology if given a program that can be adapted for their learning chal-
lenges. Music educators need to be flexible with how the student creates
music. For example, it should not be necessary for special needs children to
use traditional notation for their music compositions. They may need addi-
tional time to complete their compositions with the teacher explaining di-
rections in a variety of ways.

There is a need for development of more music education software that
relates to children with special needs. Children with graphomotor difficul-
ties might benefit from touch sensitive screens or playing MIDI drum pads
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