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Abstract. Through a case study of Hong Kong, the paper presents how the In-
clusive Design Cube (IDC) can be referenced to develop and evaluate inclusive
play space in practice. While social activities take place frequently in play
space, the paper advocates that it is essential to include social aspect in public
design. Consequently, based on the IDC, the paper develops a model of Socially
Inclusive Design Cube (SIDC) to investigate and identify the relationship
among social, motion, cognitive and sensory capabilities in the context of play
space. Through the development of the SIDC model, the paper raises a question
about inclusive design approach. It is hoped that the further development and
the application of the SIDC model will contribute to the discipline of inclusive
design with social concerns.
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1 Introduction

Since few decades ago, researchers had already noticed the problem of defining play.
There is no distinct definition to describe and explain its nature [1]. Sutton-Smith [2]
claimed that this is the ambiguity of play. Some researchers were still attempting to
resolve the issue. Scarlett et al. [3] concluded from the perspective of children that
play is “about having fun, being outdoors, being with friends, choosing freely, not
working, pretending, enacting fantasy and drama, and playing games” (p. 3). It is also
central to children’s physical, social, emotional and cognitive development that chil-
dren often learn through play at home, school, playgrounds and outdoor playgrounds
[4]. In order to protect children from bad play that is unsafe and threatening and facili-
tate them learning the skills and abilities, it is essential to provide suitable play facili-
ties or objects for children.

Play facilities in public space provided by government are one of the most common
play facilities that most children can come to contact with. In the recent years, their
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designs have been drawing more attention of designers and architects. As society
advances and the concept of inclusiveness develops among the members, it is unsur-
prising to find that more inclusive facilities are provided for users with different abili-
ties. The same should have happened for play facilities; however, this is not the case
of Hong Kong, as well as many cities which claim that they have invested a lot of
money and other efforts and resources on play facilities.

Despite the growth of other inclusive facilities, for example, most of the current
play facilities in the play space of Hong Kong do not cater the needs of the disabled
children. Based on the deficiency in Hong Kong, the paper presents how the Inclusive
Design Cube (IDC) can be applied to develop and evaluate play space in practice.
Based on the IDC model, it also develops a model of social capability, namely Social-
ly Inclusive Design Cube (SIDC), for understanding the social aspect in play space.
The SIDC model seeks to identify the relationship among social, motion, cognitive
and sensory capabilities in the context of play space.

2 Inclusive Design Cube and its Application in Play Space

2.1  Inclusive Design Cube (IDC)

Considering the needs and preferences of the end-users is imperative for a successful
design [5]. The IDC is one of the well-developed model focusing on the users. It ad-
vocates designing for the whole population [6]. The whole population means all users
with different sensory, cognitive and motion capability (Fig. 1). The cube itself is
used to explain how the population is divided into groups with different capability.
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Fig. 1. The Inclusive Design Cube (a simplified diagram modified from the version of Clarkson
et al.) (by authors)

The axes of the cube represent the motion, cognitive and sensory capabilities. The
front corner of the cube represents the fully able user. In the illustration of Clarkson et
al. [6], the cube is divided into different parts to represent populations using different
designs: special purpose design, modular/customizable design and user aware design.
The user aware design is widely accessible to the majority of the population. The
special purpose design is catered for users with special needs and severe impairment.



The modular/customizable design, which is in between the two designs, features ad-
justable parts to make adaptation for some users. Apart from these three kinds of pop-
ulations and their corresponding designs, the cube also includes population who need
to be assisted by caretakers.

The IDC model suggests that people with different motion, sensory and cognitive
capabilities may be served by different design approaches. Potential market can be
identified and designs which suit a wider range of users may be developed. Inclusive
designers can also make use of the cube to evaluate products’ usability for different
groups of population. They can use the cube with other quantitative data such as de-
mographic and ergonomic data so that a more inclusive design can be produced.

It is noted that not only is the inclusiveness addressed, the exclusiveness of designs
is also highlighted in the model of IDC. As the model illustrates the whole population,
it is easy to identify which groups of population of end-users are being excluded. The
IDC provides perspectives on the exclusion of end-users and addresses why some
users are excluded [7].

2.2 Application of IDC in Public Play Space

In the example given by Clarkson et al. [6], a product (i.e., a kettle) was used to ex-
plain the application of IDC. Apparently, the IDC model is applicable across various
design disciplines, as it is not designated in any specific contexts. Any designers deal-
ing with inclusiveness and exclusiveness can apply the model. The IDC can be ap-
plied in any public play space attempting to be inclusive for children with different
capabilities.

A possible way to apply the IDC in play space is to use it as a method of idea de-
velopment (see Fig. 1). Designers can select the population with lower capabilities as
end-users in the cube and design customizable/modular designs for them. For in-
stance, in order to create play space allowing wheelchair users with lower motion
capability, the width of the pathways may need to be wider. A play space that is able
to cater children with exceptionally high cognitive capability may need to include
some adventurous or creative problem solving elements in the play facilities. Being
inclusive for children with sensory disability may need to choose colors carefully or
introduce auditory elements in the play space. Using the IDC as a method of design
development is to focus on the inclusiveness. This increases the accessibility of the
play space for a specific population of end-users, or includes more end-users in differ-
ent populations, depending on the level of its design inclusiveness.

The IDC can also be a method of evaluation. Instead of focusing on inclusiveness,
exclusiveness is the emphasis (see Fig. 2). In other words, populations who are ex-
cluded by a design are of concern [7]. For instance, play facilities of a certain play
space may be unable to cater the needs of armless children, and children with this
kind of disability are being excluded in the design of the play space. It may be primar-
ily because climbing is a major play activity in the play space, and children without
arms cannot play well. Children’s with Down syndrome may be unable to play in a
certain maze park individually. This group of children is excluded, and adult compan-
ion must be needed because the cognitive ability needed to solve the maze is too high
for the children. Children with disability in spatial awareness may be unable to jump



from one stump to another one with different heights in play space. Play space with
this kind of stumps design excludes children from enjoying play.
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Fig. 2. (a) Increasing the population of end-users by including more end-users in the IDC model
(b) designing for a specific population of end-users (the grey cubes present the end-users of
whom a play space is designed for) (by authors)

Why excluded?

Fig. 3. Identifying the reasons of exclusion by focusing on the excluded end-users in the IDC
model (the grey cubes present the end-users whom a play space is not designed for) (by au-
thors)

From the above examples, design inclusion is the usual method used by designers
to develop inclusive design for end-users, while design exclusion is able to understand
why a population of end-users is excluded [7].



2.3  The Complication of IDC in the Case of Hong Kong Play Space

A joint-institutional and interdisciplinary research project has been implemented to
explore the inclusiveness of public design. The research team attempted to apply the
IDC model to understand Hong Kong (public) play space. Among all 18 districts in
Hong Kong, the Kwun Tong district has the highest population density of children
below 12 years old in 2011 [8]. The researchers then chose the play space in the
Kwun Tong district for the investigation. There are 105 play spaces in total. These
play spaces are actually playgrounds with play facilities and rubber safety mat on the
ground. Fig. 4a and Fig. 4b show two examples of typical playgrounds and facilities
in the Kwun Tong district of Hong Kong. The most popular facilities and structures
include slides, swings, climbing frames, rocking chairs and seesaws.

Figs. 4a-b. Typical playgrounds in the Kwun Tong district of Hong Kong (by authors)

The research team visited the 105 playgrounds and studied the play facilities by us-
ing the IDC model. The process of preliminary observation revealed that the applica-
tion of the model in playgrounds of Hong Kong is not as direct as it seems. The con-
text of play space is more complicated, as it not only concerns a single design aspect
but more than one.

Play space is one of the public facilities which covers the aspects of product (play
facilities) and environment. When the IDC is applied in the context of play space,
both play facilities and the environment may have to be studied separately. The level
of accessibility of the two may be different, as the populations the play facilities and
the environment served may not be identical. This mismatch is possible in the context
of public play space. Fig. 5 illustrates an example of mismatch of accessible popula-
tions using play facilities and environment.
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Fig. 5. An example of mismatch of the accessible populations using play facilities and envi-
ronment (by authors)

In the example of Fig. 5, end-users in Population A have higher capabilities than
those in Population B. A play space’s environment is often able to cater the needs of
Population A with the installation of lift or wheelchair path. However, the play facili-
ties in the same play space may be unable to address the needs of Population A, and
they can only serve the end-users of Population B. For instance, although a wheel-
chair path is built at the entrance of a play space, no play facility is provided accord-
ingly. This kind of mismatch is common in playgrounds of Hong Kong.

In other words, while designing inclusive play space by using the IDC model, it is
essential to consider the play facilities and the environment separately. It is undoubt-
edly the most preferable to synchronize the two accessible populations of play facili-
ties and the environment and consider how to increase the population in the IDC
model simultaneously. In addition, in the evaluation of play space, consideration
should be taken for any populations which are excluded by either play facilities or
environment. The evaluation should focus on both to get a more precise assessment
outcome.

Apart from the mismatch issue discussed above, the research team, based on the
preliminary observation, found that social activity is an important aspect in children’s
play in a play space [9]. After examining the environment and the play facilities of a
playground, the research team would observe children’s play. It is found that most
children would play the play facilities and enjoy the fun that the structure could pro-
vide them but soon they would develop their own games with their peers or other
children with similar age. Almost no children would play alone, and no children with
disability appeared in the playgrounds. Apparently, social activities are essential. The
interactions identified in the play space are not limited to child and playstructure but
also child and child.

Consequently, inclusive play in this regard is not limited to motion, cognitive and
sensory capability. The social aspect should also be considered. The IDC model
should also include social capability, i.e., whether children is able to play with other
children, in the context of play space. This calls for an inclusive design model through
a social approach.



3 Developing a Social Capability Model of Inclusive Design

A social capability model of inclusive design is developed from the IDC model of
Clarkson et al. In order to explain the possible interaction among the end-users in the
IDC, each end-user of the population in the IDC model is illustrated by a small mole-
cule (a sphere) in Fig. 6. Each molecule represents an end-user in the population ana-
logically. The end-users are arranged in sequence based on their capabilities, and the
front corner of the cube represents the fully able user (same as the IDC model de-
scribed above in Fig. 1). The IDC model is used to develop the social capability mod-
el because the three capabilities in IDC are dispensable elements in considering inclu-
sive design.

Motion
capability
Cognitive
Sensory capability
capability T
Fully able

Fig. 6. The IDC model with individual end-users illustrated (a molecule represents an end-user)
(by authors)

The social capability of an end-user is not represented by the three-dimensions as
the three capabilities do. It is illustrated through the mobility of the molecules inside
the cube. It is argued that being socially inclusive means that children with different
capabilities can play together and engage in various activities. For instance, wheel-
chair children, children with Down syndrome, and visually impaired children can play
with other children through some specially-designed games or facilities in a play
space. The possibility of assimilating into other end-users groups with different capa-
bility becomes the key measurement of social capability.
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Fig. 7. The rigid and solid state of the Socially Inclusive Design Cube (SIDC) (by authors)

The concept of Socially Inclusive Design Cube (SIDC) is thus developed to in-
clude social capability. The social capability is independent from the motion, cogni-
tive and sensory capabilities. It is regarded as another type of capability that it de-
pends on various extrinsic factors such as environmental settings, and attitudes and
responses of other end-users. Sometimes the caretakers may also create an impact to
children’s social capability [10]. The social capability is about the relationship be-
tween the end-users; therefore, it is measured by mobility and flexibility, and it is not
norm-referenced.

The current rigid and solid state of the SIDC illustrated in Fig. 7 is unable to facili-
tate mobility and flexibility. Even the fully-able person may not have this kind of
mobility. The molecules in Fig. 7 should have a certain level of mobility in order to
assimilate into other groups. Ideally, perfect social inclusiveness occurs when the end-
users use a super design. It disregards the motion, cognitive and sensory capabilities,
and the super design allows the end-users with different capabilities (including the
fully-able person) socially mixing together. This forms a 100% flexible and ‘fluid’
state of the SIDC (Fig. 8). The molecules are able to move around so that the end-
users with different capability can mix and socialize with each other by using the
super design.



Fig. 8. The 100% flexible and ‘fluid’ state of the SIDC (by authors)

However, the state of the SIDC in Fig. 8 does not currently exist. Designs nowa-
days are still limited by the technology, and at the moment we are still unable to over-
come the disabilities perfectly. In other words, super design is now just an imagina-
tion and does not exist also. The perfect social inclusiveness shown in Fig. 8 is not yet
realized. In reality, the state may be ‘viscous’ or between ‘solid” and ‘fluid’. Different
states may exist simultaneously in the cube. For instance, the molecules near the front
corner are arranged orderly, while other molecules far from the front corner are more
loosen and flexible to move (Fig. 9). This discourse of reality raises a question: what
approach should designers take to attain social inclusiveness and at the same time
retaining the capabilities of the end-users? The response to this question is central to
any inclusive design with social concerns.
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Fig. 9. An example of the SIDC with different states (by authors)



4 Conclusions

The IDC model is one of the well-developed models to develop and evaluate inclusive
design. This paper does not have any intention to devaluate or underrate the original
IDC model. Instead, it is a study focusing on the social inclusiveness based on the
conception of the IDC model.

Through applying the IDC model into the playgrounds in the Kwun Tong district
of Hong Kong, it is found that its application in play space is not straight forward as
in other design disciplines. The public design nature of play space complicates the
application of the IDC model, as public design is a discipline concerning product,
environmental, and sometimes architectural designs. This paper also suggests that
when public design is concerned, researchers may need to develop specific approach-
es to investigate into the topic.

The SIDC model suggested in this paper grounds a fundamental perspective to un-
derstand the relationships among the end-users in socially inclusive design. The dif-
ferent states of the model express the level of mobility and flexibility among the end-
users. The model also addresses the issue of balancing the needs of socially inclusive-
ness and the concerns of capabilities. In order to put the SIDC model into real prac-
tice, practical application of the model is needed. Further adjustment and modification
are needed afterwards.

Designing for social inclusion is exceptionally important in play space. Research-
ers and designers should shift the inclusive design approach from capability to diver-
sity [11], so that children not only can use the facilities but also enjoy and share the
real joy of play with others in public play space. Again, this paper does not any inten-
tion to provide a perfect or well-mature model for design application — at least up to
the current research position. Instead, this paper wants to raise a critical question as
abovementioned for researchers and designers to have more exploration and discus-
sion.

Acknowledgments. We would like to thank The Hong Kong Polytechnic University
and The Hong Kong Institute of Education for the research funds and support to carry
out the study. We acknowledge the concept and original figure of the model by Prof.
John Clarkson et al. Prof. Clarkson gave inspiration and constructive support to Prof.
Kin Wai Michael Siu during his visit to the Engineering Design Lab of the University
of Cambridge to carry out his early stage of inclusive study on public design. We also
thank the Research Assistant, Adam Chun Hong Cheung, for his partial contribution
in the data collection process.

References

1. Smith, P., Takhvar, M., Gore, N., Vollstedt, R.: Play in Young Children: Proglems of Defi-
nition, Categorisation and Measurement. Early Child Development and Care 19, 25--41
(1985)

2. Sutton-Smith, B.: The Ambiguity of Play. Harvard University Press, Cambridge, Massachu-
setts (1997)



8.
9.

. Scarlett, W. G., Naudeau, S., Salonius-Pasternak, D., Ponte, I.: Children’s Play. Sage Publi-

cations, Thousand Oaks (2005)

. Johnson, J. E., Christie, J. F., Yawkey, T. D.: Play and Early Childhood Development.

Longman, New York (1999)

. Siu, K. W. M.: Users’ Creative Responses and Designers’ Roles. Design Issues 19(2), 64--

73 (2003)

. Clarkson, P. J., Keates, P., Coleman, R., Lebbon, C., Johnston, M.: A Model of Inclusive

Design. In: S. Sivaloganathan, P. T. J. Andrews (Eds.), Design of Excellence: Engineering
Design Conference 2000, pp. 203--212. Professional Engineering Publishing Limited, Bury
St Edmunds and London (2000)

. Keates, S., Clarkson, J.: Design Exclusion. In: J. Clarkson, R. Coleman, S. Keates, C. Leb-

bon (Eds.), Inclusive Design: Design for the Whole Population, pp. 88--102. Springer, Lon-
don (2003)

Census and Statistics Department, http://www.census2011.gov.hk/en/index.html

Ferré, M. B., Guitart, A. O. Ferret, M. P.: Children and Playgrounds in Mediterranean Cities.
Children’s Geographies 4(2), 179--183 (2006)

10.Nabors, L., Willoughby, J., Leff, S., McMenamin, S.: Promoting Inclusion for Young Chil-

dren with Special Needs on Playgrounds. Journal of Developmental and Physical Disabili-
ties 13(2), 179--190 (2001)

11.Hosking, 1., Waller, S., Clarkson, P. J.: It is Normal to be Different: Applying Inclusive

Design in Industry. Interacting with Computer 22, 496--501 (2010)


http://www.census2011.gov.hk/en/index.html

	1 Introduction
	2 Inclusive Design Cube and its Application in Play Space
	2.1 Inclusive Design Cube (IDC)
	2.2 Application of IDC in Public Play Space
	2.3 The Complication of IDC in the Case of Hong Kong Play Space

	3 Developing a Social Capability Model of Inclusive Design
	4 Conclusions
	References



