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Abstract. There has been, in the last ten years, a fast de-
veloping interest in the potential use of mobile technology in the
classroom and in particular, in the use of such technology to
support children with ASD (Autistic Spectrum Disorders). The
HANDS project developed a software application for mobile
Smartphones based on the principles of persuasive technology
design, which supports children with ASD with social and life
skills functioning — areas of ability which tend to be impaired in
this population. Issues with the application of a behaviorist ap-
proach to the complex social field of special educational needs
are considered. An argument is made for the need for ‘thick’
persuasive applications which take account of such complexity
including the role of mediating factors. Particular focus is given
to qualitative results indicating that user emotional attachment is
one such key factor.
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1 Introduction

Impairments in social and communicative reciprocity and in adaptive, flexible reg-
ulation of self and behaviors in individuals with ASD lead to significant difficulties in
social participation both in simple situations, such as shopping and catching a bus to
school as well as more intensely in complex social transactions, such as building rela-
tionships, or fitting in with classroom rules in educational contexts [1]. Perhaps un-
surprisingly, there has been some hope invested in the potential of assistive technolo-
gy, and particularly since the launch of the iPhone in 2007, in the use of mobile tech-
nology to support individuals with ASD in overcoming these barriers to social inter-
action. In an exploratory study, Mechling et al. [2] evaluated the use of a mobile de-
vice with multiple prompt levels, indicating its potential to increase efficacy in com-
pletion of novel tasks and transitioning within and between tasks. Gentry et. al. [3]


https://www.researchgate.net/publication/228891276_Personal_digital_assistants_as_cognitive_aids_for_high_school_students_with_autism_Results_of_a_community-based_trial?el=1_x_8&enrichId=rgreq-3577163c-0fce-4b1d-a949-ba7b04704ba7&enrichSource=Y292ZXJQYWdlOzI5NTEwNTMyODtBUzozNDUzODA4ODY3Mjg3MDhAMTQ1OTM1NjYyODk4Nw==
https://www.researchgate.net/publication/26238095_Using_a_Personal_Digital_Assistant_to_Increase_Independent_Task_Completion_by_Students_with_Autism_Spectrum_Disorder?el=1_x_8&enrichId=rgreq-3577163c-0fce-4b1d-a949-ba7b04704ba7&enrichSource=Y292ZXJQYWdlOzI5NTEwNTMyODtBUzozNDUzODA4ODY3Mjg3MDhAMTQ1OTM1NjYyODk4Nw==

used standardized measurement tools to evaluate the efficacy of mobile devices as
cognitive aids in a sample of high school students with ASD, indicating positive ini-
tial outcomes. Reports have also being published on the use of mobile technology
specifically to support social skills development. For example, Tentori and Hayes [4]
report on the initial implementation of a smartphone app designed to give children
social cues in specific social situations. Such research findings form the basis of sup-
port for the development and systematic evaluation of a fully integrated and flexible
cognitive support tool on a mobile smartphone which can offer a wide range of inter-
ventions personalized to the individual needs of a student with ASD. More recently, a
number of small scale studies, such as Neely et al. [5] and Mechling, Foster and
Ayres [6], have been published on the use of tablet technology for similar purposes.

One such system was developed in the HANDS (Helping Autism Diagnosed Navi-
gate and Develop Socially) research project, which created a cognitive support
smartphone app which allows teachers to flexibly develop interventions on such de-
vices to support children with ASD in developing social and life skills. The software
design for this system was based on the principles of Persuasive Technology [7]. This
paper reports on aspects of the use and evaluation of the HANDS system.

2 Persuasive Technology

The initial development of persuasive design principles by Fogg [7] was rooted in
social psychology, but also influenced by behaviorism, cognitive psychology and
communication theory. Fogg also drew on the Computers as Social Actors Approach
developed by Nass et. al. [8] in which a social rule or dynamic for human-human
interaction is adapted so that instead of two humans interacting, we have a computer
and a human interacting in a social context. There has been considerable use and de-
velopment of persuasive systems in healthcare and commerce/marketing (see [9] for
recent examples).

Fogg [7] highlights several specific design principles for bringing about behavior
change that are particularly well suited to incorporation in to technology systems:

1. Reinforcement — reinforce target behaviors positively when they happen or
negatively when they don’t

2. Reduction — make a complicated task simpler by removing stages in the pro-

cess

Self monitoring — allow the user to monitor their behavior

4. Suggestion — perform an intervention at the most opportune moment when
the user has both motivation and the ability to act.

5. Surveillance — the person’s behavior is monitored and observed by other
people

6. Tailoring — use of personally relevant information as part of the intervention.

7. Tunneling — sequencing tasks, to reduce cognitive load on the user, and thus
support completion of the overall goal.
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2.1 Credibility and Kairos

Fogg also makes extensive use of the two other concepts - source credibility and
Kairos. The former is typically categorized in the literature as having two dimensions
— trustworthiness and expertise [10]. Trustworthiness indicates the perceived good-
ness or morality of the source and expertise indicates the perceived knowledge and
skill of the source. Tseng and Fogg [11] consider specific features which can influ-
ence perceived computer credibility, including interface design features such as color
tones and balanced layout. Fogg regards credibility as a central issue for the design of
persuasive systems because the inherent inflexibility of computer systems means that
design errors in this area can very easily lead to irretrievable losses of perceived
source credibility.

Fogg also highlights the concept of Kairos, namely that messages are more likely
to be persuasive if they are delivered at the right time and place. Fogg [7, 12] consid-
ers Kairos as being particularly relevant for mobile persuasive systems. He argues that
as mobile phones, integrated with social networking technology, become more and
more a central part of the lives of students, mobile offers opportunities for interven-
tions to be delivered at a time and place when they are receptive to receiving them.

2.2 The HANDS System

Modeling the HANDS software on persuasive technology design resulted in devel-
opment of the following key functionalities: 1) an interactive calendar function with
prompts, 2) a “Personal Trainer” training and support function that allowed teachers
to flexibly develop specific interventions including step by step guidance sequences
incorporating video and audio content. These interventions were designed on a server
based application and then uploaded to the client application on the child’s
smartphone. The Personal Trainer is the key arena for the expression of persuasive
design principles in the software, further exploiting persuasive principles including
tailoring to the specific needs of the individual, personalization (such as choosing the
audio and visual skin of the app), reduction (step by step instructions that reduce cog-
nitive load), credibility, and rewards. The first prototype of this software was imple-
mented during the 2010 school year. Following a training programme, teachers
worked with individual children to develop tailored interventions using the
smartphone app, with ongoing support from the academic and technical team. Evalua-
tion of this prototype was fed in to the development of the second prototype which
was similarly implemented in the 2011 school year. Implementation took place at four
special schools across Europe and involved 20 teachers and 40 children.

3 Special Educational Needs and Persuasive Technology

From one perspective, special educational needs, such as Autism, Attention Deficit
Hyperactivity Disorder, Oppositional Defiant Disorder, Down’s Syndrome etc. are
synonymous with medical categories. Autism is a psychiatric (i.e. medical) definition,
conceived primarily as a developmental disorder of the human nervous system. Psy-
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chiatric definitions of autism are clearly located firmly within a medical model (see
Barton 1988’s seminal discussion [13]), and as such, when introduced in to the social
field of education have been subjected to sociological critiques which note that ‘nor-
mal’ modes of social and emotional communication can be thought of as socially
constructed, and that greater recognition might be given, in educational setting in
particular, to seeing this is difference rather than deficit, and that as such the diagnos-
tic labels themselves could even be considered as negatively pathologizing groups of
children [14, 15]. These two accounts (psychiatric and sociological) are in fact often
both extant, frequently with considerable tension, in the minds of teachers and in the
national and local discourses and debates on policy on special educational needs.

This discussion is of particular relevance to the use of persuasive technology for
special educational needs because of persuasive technology’s provenance. As dis-
cussed, Fogg brought together these strands from the existing disciplines of rhetoric,
social psychology and persuasion research in his ‘new’ discipline of persuasive tech-
nology. However, the behaviorist slant of Fogg’s work is clear. It is reasonable to
postulate that there is a tension which arises when an approach derived from behav-
iorism (although certainly not in Fogg’s case a naive variety) is applied to special
educational needs, a field where the debates between medical versus social conceptu-
alizations of the object of activity put in to question the linear relationship between
action and object that a behaviorist approach implies.

This analysis points towards the complexity of the social field in to which persua-
sive applications are applied. In ‘traditional’ persuasive technology, applications are
designed to apply to a tightly defined area of behavior, i.e. to persuade a person to
undertake one clearly specified behavior in one clearly specified context. For exam-
ple, Kim, Hong, and Magerko [16] discuss a comparative study of the effectiveness of
two PC-based widget applications, each designed to give a visual metaphor for the
energy consumption when the PC is on but not in use, thus persuading users to switch
their PC off when not being used. Thus we have a clearly specified behavior — switch
your PC off when you are not using it, in a clearly specified context; that is, the use of
your PC. In addition, ‘traditional’ applications are relatively context free; that is, there
is very limited information available about individual target users, and thus applica-
tions focus on interventions and persuasive messages that can be easily replicated for
use across large populations with a low level of individualization. Although tailoring
has been identified as a persuasive strategy, the implementation of this strategy in
typical persuasive applications generally uses a very limited data set about individual
users. In educational contexts the area of behavior targeted as well as the context are
typically diffuse. Persuasive technology design to date has resided outside of a defin-
ing social context and empirical research has paid attention to persuasive effects ra-
ther than studying and using the social context. Yet when you are discussing persua-
sive effects in relation to special educational needs, where even the terms are contest-
ed and complex, persuasion needs to be considered differently. However, I argue that
it is perfectly possible to develop what can be termed “thick” persuasive applications
which explicitly take account of the social context and can be applied to a more com-
plex range of behaviors such as those related to special educational needs in the class-
room. Where then does the potential benefit of persuasive design for special educa-
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tional needs lie? In many diagnostic conditions, including autism, ADHD, Opposi-
tional Defiant Disorder, Developmental Coordination Disorder, we see impairments
in social communication, emotional regulation and social interaction, linked to diffi-
culties with adaptive, flexible regulation of self and behaviors. Consequently, a major
objective of the education of young people with these conditions is the modification
of behaviors associated with impairments in social and life skill functioning [17].
Thus persuasive technology has the potential to help children with special educational
needs who want to change their behavior (and one of Fogg’s key principles [7] is that
persuasion via technology is only effective when the ‘target recipient’ wants to
change their behavior on some level). However, ‘thick’ applications need to take ac-
count of the complex social field, one aspect of which is that whether a persuasive
message delivered by technology is effective depends on how it is mediated in that
social field. One of those factors is user emotional attachment.

4 User Emotional Attachment

Writing from a general HCI perspective, Meschtscherjakov [18] and Wehmeyer
[19] have noted that mobile device users develop a relationship with their mobile
devices and that their level of engagement with the device generally and with particu-
lar functions is dependent on the quality of that relationship. They use the terms “user
attachment” or “user emotional attachment” to signify that mobile devices can act as
an expression of an individual’s personality or a symbol for group membership, and
as such act as an extension of or form part of an individual’s sense of identity.
Wehmeyer [19] and later Geven et. al. [20] note that personalization (i.e. the tailoring
of mobile phone functions such as wallpaper, screensavers etc.) can be one aspect of
the process whereby users become “attached” to their mobile devices on an emotional
level. Fogg and Eckles [12] use the analogous term “mobile marriage”, which is the
development of an intensive positive relationship between the user and the device,
based on repeated interactions over a period of time. Fogg and Eckles also employ the
term “mobile loyalty”, which is the perception by users that a device exists to serve
their needs and wishes first. The existence of such a perception is postulated as in-
creasing the level of credibility of the persuasive messages provided by on the device,
credibility being a key principle of persuasive design. Clearly both concepts are inter-
dependent, as a user who has developed a positive emotional attachment to their de-
vice via repeated interaction (user device attachment) is potentially more likely to
view persuasive messages on the device as being more credible .

5 Research Methodology

The objectives of the interpretivist qualitative analysis reported on here were to
gain an understanding of the factors mediating engagement with the app. A linked
quantitative analysis measuring the extent to which the software had an impact on
developing social and life skills is reported elsewhere [21]. Classroom observations
and linked semi-structured interviews were carried out with 15 teachers working with
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children using the app using the across the four test school sites, and a linked ques-
tionnaire was completed by an additional 15 teachers. Interviews were also undertak-
en with 18 children across the four schools, and with 16 parents.

6 Data Analysis

A thematic analysis of the full data set was undertaken. This followed Fereday &
Muir-Cochrane [22] in using a combined deductive / inductive procedure for the cod-
ing of the data facilitated by the Nvivo software package. Identification of themes and
patterns in the data was based on a descriptive cross case comparison [23, 24]. Each
instance of a teacher working with a child (teacher-child dyad) was considered as a
case. Firstly a case study summary was constructed for each case, with emerging
themes and patterns being highlighted. Then each case was iteratively compared to
the others, and the identified themes and patterns modified during this process to en-
sure a best fit to the overall data set.

7 Results and Discussion

The key factors mediating engagement (the ‘thick’ aspects of persuasive technolo-
gy use with this group of children with special needs) are indicated in Table 1.

Table 1. Factors Mediating Engagement

Factor Number of Cases +ve Number of Cases -ve
Technical factors 14 15

Graphical User Interface | 6 11

Design

Source Credibility 13 0

User Device Attachment 18

Kairos 23 0

Home-School  Collabora- | 20 0

tion

Cases are +ve where the influence on engagement was positive and —ve where the influence on
engagement was negative

As indicated in Table 1, user emotional attachment was identified as a mediating
factor in 18 cases (see Mintz et. al. [21]) for a discussion of other factors identified).
Teacher, child and parent interviews and teacher questionnaires demonstrated high
levels of individual usage of the mobile functions and the width and breadth of func-
tions that the children used, and that in the perception of teachers and parents, broader
engagement with these wider phone functions influenced the children’s level of en-
gagement with the intervention app and responsiveness to persuasive messages de-
signed to develop social and life skill functioning.
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The qualitative analysis gives some support to the proposition that user device at-
tachment is a relevant factor influencing how children using persuasive mobile sys-
tems engage with their device and with specific persuasive functions. Certainly it
seems clear that overall attachment is influenced, as suggested in the persuasive de-
sign literature, by repeated positive interactions with a range of cognitive and social
functions on the device.

This paper also lends support to the contention that thick persuasive applications,
which take account the complex social field which children with special educational
needs, their parents and their teachers inhabit, could have a positive effect on behavior
change. However, for this to happen, consideration of relevant mediating factors, in
other words, how these interventions are assimilated in to the world of the child and
made meaningful for the user is crucial. User emotional attachment could be con-
ceived of as a conceptualization of the point that children with autism (and likely with
ADHD, ODD etc.) do enter in to a type of emotional connection with their device,
and it is this emotional connection to the whole device, rather than to just a persuasive
app, which is meaningful for them. Persuasive technology may have behaviorist roots,
but when it takes proper account of what technology means for individual children,
and the complexities that are involved for teachers in working with such children, it
can have a role to play with children with special educational needs. Such a conclu-
sion also implies that qualitative research methods as applied here are crucial in let-
ting us uncover those meanings.
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