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Background
We are developing online multiplayer games and multisensory stories, suitable for typically
developing (TD) children and children with special educational needs and disabilities (SEND). Our
overall aim is to promote positive intergroup contact between TD children and children with SEND,
which may improve the attitudes of TD children towards people with disabilities [1]. We are
utilizing participatory design (PD), in which children with SEND are involved in the design process.
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Previous research on PD with children with SEND has not sufficiently addressed several questions,
including: (1) can children with severe cognitive impairments and nonverbal children be involved in
PD?; and (2) how can we measure the potential benefits of PD for the participants [2]?
Materials and method
We have developed a novel PD technique, which involves the creation of interactive, multisensory
posters, as multisensory input is important for individuals with certain disabilities [3]. Examples of
multisensory materials used are shown in Figure 1. After obtaining parental consent, 10 children (8
– 17 years; 3 female) were asked to help a researcher design a video game. Children expressed
their ideas for the game by selecting materials and attaching them to a poster board, with help
from the researcher if required. To evaluate potential benefits of the PD activity for children,
parents and teachers familiar with the children completed a questionnaire based on the theory of
planned behavior [4]. The questionnaire had 4 constructs: (1) intention to support the use of the
PD technique in the future; (2) behavioral beliefs (i.e. was the PD technique
enjoyable/engaging/suitable for the children); (3) subjective norms (i.e. would other parents and
teachers support the use of the technique); and (4) attitudes (i.e. was the PD technique (a)
good/bad; (b) harmful/beneficial; (c) risky/safe; (d) boring/engaging; (e) unnecessary/necessary).
All items were rated on a 5-point Likert-style scale. See [5] for the full questionnaire.
The resulting posters are shown below (pp 1 – pp 10) (ASD: autism spectrum disorder; NV:
nonverbal)
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Figure 1. Examples of materials used to create the posters. (a) recordable sound chips which
play music; (b) bags containing scented materials; (c) reflective materials; (d)
textured/colored materials; (e) feathers; (f) concrete representations of objects.

pp 1. 17 years; male; cognitive
impairment

pp 2. 13 years; male; severe
multiple impairment; NV

pp 7. 14 years; female;
cognitive impairment

pp 8. 11 years; male; ASD

pp 3. 11 years; female; severe
multiple impairment; NV

pp 4. 13 years; male; ASD; NV

pp 9. 10 years; male; cognitive
impairment

pp 10. 8 years; male; ASD

pp 5. 11 years; male; ASD

pp 6. 12 years; female;
cognitive impairment
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Questionnaire results
Results from the questionnaire indicated that parents and teachers: (1) would intend to support
the use of the technique in future (mean 4.8 (std. dev. 0.6)); (2) believed the technique was
engaging, enjoyable, and suitable for children (means ranging from 4.4 (std. dev. 1.3) – 4.7 (std.
dev. 0.7)); (3) believed that other parents and teachers would support the use of the technique
(means ranging from 4.9 (std. dev. 0.3) – 5.0); and (4) had positive attitudes towards the technique
(means ranging from 4.8 (std. dev. 0.4) – 5.0). While parents and teachers also indicated that they
believed that the children expressed their preferences through the technique, the mean score of
3.8 (std. dev. 1.4) for this item was the lowest, due to the presence of three cases where a teacher
indicated that they felt the child did not express their preferences through the technique. Two of
these children (participants 2 and 4) were nonverbal. In the case of participant 3 (also nonverbal),
the teacher indicated that they neither agreed nor disagreed that the child expressed their
preferences through the technique. This suggests that it may be difficult to determine if nonverbal
children are expressing their preferences through an interactive multisensory poster.
Conclusions and future work
Children with a range of disabilities, including children with severe cognitive impairment and
nonverbal children, were capable of creating interactive multisensory posters, and parents and
teachers intend to support the use of this technique in future. Videogames will be developed
based on the posters created by children.
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