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a b s t r a c t

This article presents a review of the design methods and techniques that have been used to involve chil-
drenwith special educational needs and/or disabilities (SEND) in the technology design process. Situating
theworkwithin the established child–computer interaction research sub-field of participatory design, we
examine the progress that has been made in relation to the participation of this specific child population.
An extensive review of the literature in this area has been undertaken andwe describe the different roles,
responsibilities and activities that have been undertaken by both the child and adult participants within
previous technology design projects. We also highlight the different types of outcome from this previous
work involving children with SEND, exploring the impact the children’s participation has had on both
the resulting technology as well as the impact on the child participants themselves. Finally we conclude
this review with a set of reporting recommendations for technology designers and researchers aiming to
involve this population in future technology design projects.
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1. Introduction

The UK government has recently introduced a new Special
Educational Needs and Disability (SEND) Code of Practice, which
provides guidance for organizations who work with and support
this population (DfE and DfH [1]). It highlights the requirement for
providing children with ‘‘the information, advice and support’’ to
enable them to participate in ‘‘discussions and decisions about their
support’’, with the use of technology becoming an increasingly
important part of this educational support.

A universally accepted definition of what it means ‘to partici-
pate’ is unlikely to exist. However, definitions generally acknowl-
edge that participation encompasses different sets of interests and
involves sharing some element of the decision-making affecting
one’s life or the life of the community in which one lives [2]. The
key point here is the action of decision-making, i.e. being given the
opportunity and support to influence rather than simply providing
an opinion. Since the establishment of the UN Convention on the
Rights of the Child (UNCRC) in 1989 [3] a greater importance has
been placed on giving children the right to participate fully in fam-
ily, cultural and social life. However, there is evidence that in es-
tablishing this culture of child participation there has been slower
progress in the provision of opportunities for childrenwith disabil-
ities [4]. The guidance and regulations laid out in Article 13 of the
UNCRC [3] state that disabled children should not be assumed to be
unable to participate and instead be providedwith the appropriate
communication aids where necessary.

There are a variety of approaches to participation and one com-
monly used approach within the field of technology design is par-
ticipatory design (PD), which enables end users to be actively
involved in the decision making process throughout the technol-
ogy design process. Given the significant impact well-designed
technology can have on the lives of children with SEND provid-
ing them with an opportunity to participate within the design of
this technology is important. The involvement of children in the
technology design process is now well established, with many
methods and techniques having been developed to facilitate this
participation. However, specifically involving children with SEND
can be more complex due to the range of additional support needs
they may have during the design process and therefore, as with
any form of participation in decision-making in society, children
with SEND have had more limited opportunities to influence tech-
nology design. This is beginning to change, with increased research
funding in this area, there are nowmanymore researchers actively
seeking to involve children with SEND in the design of new educa-
tional and assistive technologies and through this work are devel-
oping specific methods and techniques that can be used to support
the participation of this population. Although this is a step in the
right direction, unfortunately much of this work is constrained to
one-off projects and is also spread across a wide range of different
research areas. This paper therefore seeks to review the work that
has been undertaken in this field, attempting to summarize what
has been achieved so far to enable other researchers to build on
this, and proposes future directions for the field. Section 5 provides
further detail about the scope and the criteria for the inclusion of
papers within this review.

Within this paper we examine the different SEND populations
that have been previously involved in the technology design pro-
cess and the roles and activities that the child participants have
undertaken as part of their involvement. We consider the vari-
ous outcomes that have resulted from the participation of children
with SEND both in terms of the impact upon the final technology
as well as the impact on the participants themselves. We also look
at the various roles, responsibilities and activities that adult partic-
ipants within the technology design process have undertaken and
the impact they have had upon the outcome of the process. Lastly
we consider the future of this research area and propose a set of
recommendations for the reporting of technology design projects
involving childrenwith SEND. The primary contributions of this re-
view are therefore:

• An outline of the current state of the art within PD for children
with SEND through an extensive review of the literature, (and
summarized in Table 1)

• An identification of the major issues in undertaking PD studies
involving childrenwith SEND and important factors to take into
account when doing so

• A discussion of work still to be done and unresolved issues
• Recommendations for reporting studies in this area (aimed at

both authors and reviewers).

2. Defining special educational needs and disabilities (SEND)

The UK Departments for Education and Health [1] define a child
or young person as having SEND if ‘‘they have a learning difficulty
or disability which calls for special educational provision to be
made for him or her’’. This can mean that they have a significantly
greater difficulty in learning than their peers or are hindered from
making use of facilities provided in mainstream schools or post-16
institutions.Within this the Departments for Education andHealth
define four broad areas of need which include:

• Communication and interaction e.g. speech, language and com-
munication needs, or autism spectrum conditions.

• Cognition and learning e.g. learning difficulties from moderate
to profound and multiple, or specific learning difficulties such
as dyslexia, dyscalculia and dyspraxia.

• Social, emotional andmental health difficulties e.g. anxiety, de-
pression, eating disorders, attention deficit disorder, attention
deficit hyperactivity disorder or attachment disorder.

• Sensory and/or physical needs e.g. vision impairments, hearing
impairments, multi-sensory impairments or physical disabili-
ties such as cerebral palsy.

Longer-term health conditions such as cancer may also signifi-
cantly impact a child’s learning and result in them being identified
as having SEND.

In designing technology for a SEND population it is important
to consider how the concept of ‘disability’ is positioned within the
design process. Two of the most prominent models of disability
are the medical model and the social model. The medical model
(which can also be referred to as the deficit or individual model)
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