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In habilitation and rehabilitation the traditional use of powered wheelchairs is for
goaldirected mobility. First after training motor function to an optimal level decisions
are made if training in powered wheelchair could be used in intervention to improve
independent mobility. Conservative prescription criteria for powered wheelchairs have
often ruled out children with severe multiple handicaps as candidates for independent
mobility. Their outward appearance and multiple dysfunctions conceal their potential
for development and success. This paper describes the training of two young children
with severe multiple handicaps in powered wheelchair, with the specific aim to explore
what children who normally would not get access to training, can achieve by
experiencing independent mobility.
Methods. Description and exploration of the outcome of powered wheelchair activity in
context (self-directed locomotion) for two pre-school children with severe multiple
handicaps. Video-recordings of a total of 42 training sessions, field notes and in-depth
interviews were used to analyze the processes the children underwent during the
training.
Results. The two multihandicapped children made clear steps forward in their
development of self-directed mobility in powered wheelchairs. Their common
improvements included an enhanced alertness and concentration during the experience
of self-directed mobility. This in turn widened their attention to environmental sensory
input, and the use of this input to guide action enhancing sensory integration. Both
children have shown an improved capacity to interpret and use information from
simultaneously occurring sensory channels. From their initial starting position, they
have developed a better understanding of their hands as tools for activity and started to
coordinate eye and hand-movement. Their understanding of simple cause-and-effect
relationships has evolved while driving the wheelchair and they have experienced
autonomy in controlling their own mobility and aspects of their environment. It seems
that some of these effects are maintained and even transferred to other activities. For
example increased exploratory behavior and increased ability to use and integrate
sensory information in other activities. It can not yet be estimated how far they can
reach on the road to goal-directed mobility, only the ongoing training will determine
this.
Conclusions. With limited cognitive skills and frequent episodes of ill health, these
children need extended practice sessions over years in order to assimilate and adapt to
new events. For the child who is severely disabled and retarded to develop more
complex behavior it is essential to allow opportunities for growth in the selected

activity. Altering any modality in the activity ever so slightly often present a new
challenge to the child who then needs to modify and adapt his or her behavior to master
these new circumstances. If severely retarded, the child may experience these slight
changes in the activity as new requiring the adaptation process to start over from the
beginning.
Hindrances to this process, besides the child’s combination of disabilities, are the
caregiver’s and the habilitation staff’s lack of experience in interacting with, and
interpreting the child’s behavior and signals. Uncovering the child’s attempts at
communication point to the possibilities of undiscovered or undeveloped capacity in the
child. This is why it is so important to see the multihandicapped child as an individual
with potential for development. By sharpening our own senses to watch for subtle
changes in the child’s behavior, we develop the means for giving more adequate
reinforcement and feedback which stimulates the child’s development. The possibility
to develop independent mobility in a powered wheelchair opens new doors of
development for the multihandicapped child.
This study’s unexpected positive results have formed the basis for extended studies
including more persons at different ages and with different combinations of
dysfunction. The results from these studies will in turn form a program for the use of
powered wheelchair as an intervention tool for persons with severe multiple handicaps.
References
Ayres, J. (1987). Sensory integration and the child. Los Angeles: Western
Psychological Services.
Bertenthal, B., Campos, J., & Barrett, K. (1984:175-210). Self-produced
locomotion as an organizer of perceptual, cognitive and emotional development in
infancy. In Emde, R., & Harmon, R. (Eds.) Continuities and discontinuities in
development. New York: Plenum Press.
Birath, G. (1989). Slingstyrd elrullstol. [Powered wheelchair with line follower.]
Gothenburg: Institution for research on disability, University of Gothenburg. [In
Swedish].
Brinker, R., & Lewis, M. (1982). Making the world work with microcomputers: A
learning prosthesis for handicapped infants. Exceptional Children, 49(2), 163-170.
Brodin, J. (1991). Att tolka barns signaler. [To interpret childrens’’ signals. Play
and communication in profoundly mentally retarded and multiply handicapped
children.] Stockholm: Ph.D. thesis, Department of Education, Stockholm University. [In
Swedish].
Butler, C. (1983). Effects of powered mobility on self-initiative behavior of very
young, locomotor-disabled children. Washington: College of Education, University of
Washington.
Butler, C. (1986). Effects of powered mobility on self-initiated behaviors of very
young children with locomotor disability. Developmental Medicine & Child Neurology,
28, 325-332.
Fisher, A., Murray, E., & Bundy, A. (1992). Sensory integration. Theory and
practice. Philadelphia: F. A. Davis Company.
Gallup, G.G.Jr. (1994). Research strategies and experimental design. In Parker,
S.T., Mitchell, R.W., & Boccia, M.L. (eds.) Self-awareness in animals and humans.
U.S.A.: Cambridge University Press.

Granlund, M., Olsson, C., & Karlan, G. (1991). Investigating the relationships
among motor ability, cognitive ability and communication of persons with profound
mental retardation. Scandinavian Journal of Educational Research, 35, 1, 31-55.
Iles, G. H., & Shouksmith, G. (1987). A study of the importance of independent
mobility in severely physically disabled children. New Zealand, Palmerston North:
Department of Psychology, Massey University.
Kielhofner, G. (1992). Conceptual foundations of occupational therapy.
Philadelphia, U.S.A.: F.A. Davis Company.
Odor, Ph., & Watson, M. (1994). Learning through smart wheelchairs. A
formative evaluation of the effective use of the CALL Center’s smart wheelchairs as
parts of children’s emerging mobility, communication, education and personal
development. Edinburgh: CALL Centre, University of Edinburgh.
Seligman, M. E. P. (1975). Helplessness. San Francisco: Freeman.
Sonksen, P.M., Levitt, S., & Kitzinger, M. (1984). Identification of constraints
acting on motor development in young visually disabled children and principles of
remediation. Child: Care, health and development, 10, 273-286.
Weisz, J. R. (1979). Perceived control and learned helplessness among mentally
retarded and non-retarded children: A developmental analysis. Developmental
Psychology, 15, 3, 311-319.
Yin, R. (1989). Case study research. Design and methods. Newbury Park: SAGE
Publications.

