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Fair Traveling &Social Barriers

104 aims to create an interactive toolkit (the "Fair Traveling" toolkit) for supporting families of
children with special needs when they are traveling as well as social educators. The main result is
Recommendations for:

a) social educators;
b) social services;
c) companies delivering travel services.

The interactive toolkit is based on the difficulties studied by 101 for parents for active participation
(their own and their children's) in social life:

1. Difficult mobility of the child and the family

2. Lack of accessibility in the environment

3. Problems with the child's behavior in public places

4. Perception of negative public response and lack of acceptance by the community
5. Child safety in public places

Of late there has been growing interest in the potential of technology to support children with
Autism Spectrum Disorders (ASD) with social and life skills. There has also been a burgeoning interest
in the potential use of mobile technology in the classroom and in the use of such technology to
support children with ASD. Building on these developments, the EIiSE project has developed a
mobile toolkit support application for 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. Data was gathered using from teachers using direct classroom
observation, individual semi-structured interviews, and questionnaires. Semi-structured interviews
were also used to collect data from some parents and children. new factors are also identified,
including student awareness of difficulties and associated motivation to change, and the preference
of some children with ASD to receive persuasive messages from mobile devices. Particular issues
related to the cognitive structure of children with ASD are considered. Further design guidelines are
proposed for future implementations of similarly purposed technology tools student awareness of
difficulties and associated motivation to change, and the preference of some children with ASD to
receive persuasive messages from mobile devices. Having ASD, consequentially, leads to a very high
risk of marginalization and social exclusion, with adolescence and early adulthood being especially
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critical periods for individuals with ASD. They have a highly decreased chance of finding adequate
jobs (and jobs at all), of managing an independent life, and of establishing long-term interpersonal
relationships.

There is a parallel interest in the use of mobile technology to support people with cognitive
disabilities due to traumatic brain injury, stroke or Alzheimer’s disease, particularly in respect of
providing support for travelling. The MAPS-Lifeline prototype (Carmien, 2004; Carmien et al., 2005)
created a GPS-based mobile device system, which included dynamic monitoring by caregivers.
Lindstréom (2007) reports on Swedish trials of navigation assistance systems based on mobile
technology and GPS for people with cognitive disabilities. User reports indicated that reliability and
ease of use were design priorities. The Opportunity Knocks project (Patterson et al., 2004) created a
mobile GPSbased application to provide cognitive assistance to users with cognitive impairments
using public transport. The system automatically detected the user’s current mode of transportation,
and using a heuristic learning algorithm, detected when the user does something unexpected such as
missing their usual train station. Brown et al. (2011) report on their development and evaluation of
an initial prototype of a GPSbased Android application to support route navigation based on serious
gaming. Users with intellectual disabilities and sensory impairments rehearsed potential routes using
the application games, potentially reducing reliance on the need for guidance and support during
travel.

The HANDS software consists of a web based flexible toolkit that teachers use to develop specific
support and intervention sequences specific to the need of each child. These sequences consist of a
series of linked screens, each of which can include customizable text, images, video and sound. These
customized “Personal Trainer” sequences can be linked to the associated comprehensive diary
function also included in the software. Personal Trainer sequences can be stored as templates, and a
sharing function allows teachers to adapt existing sequences for other children. The system also
includes an electronic footprint feature that creates a log file record for every use of the mobile
application by the child. The application was developed using Windows Dynamic Mobile and
smartphones used included the HTC Diamond and HTC Touch HD. A pilot implementation in Android
2.2 was also undertaken. The intent of the designers in implementing this is to persuade users to be
fair and honest in their transactions on the site. HANDS was one of the first projects to apply
Persuasive Technology Design for use in educational settings. Based on the qualitative evaluation of
the first prototype (Mintz et al., 2012), a number of improvements were introduced in to both the
design and implementation procedure for the second HANDS prototype (“Prototype 2”), which was
developed in the summer of 2010. These improvements included a more intuitive and less cluttered
graphical user interface. Further, due to more extended beta testing with teachers before the
application was released to the children for use, there was also a significantly higher degree of
technical stability. Based on the pooling and sharing of the teachers’ experience of using Prototype 1,
there was also an improved online guidance system which included pedagogic case studies based on
instances of successful use, and a shareable image library. Sharing of the ongoing development of
best practice use between teachers was also facilitated by regular online meetings where
experiences with individual children were shared. Teachers were asked to make use of the best
practice examples derived from the experience in Prototype 1 and to choose a relevant life skill
related situation and social skill related situation that proved to be difficult for the child. For
example, for one child the life skill task was getting on the bus independently and the social skill task
was to use the telephone and pass on a message to their teacher. Teachers took the primary
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responsibility for designing interventions to support life or social skill functioning in the context of
these situations.

Autism is characterised by differences in social skills, limited communication abilities and repetitive
behaviour, which often result in increased reliance on other people. Transportation is but one task
that is commonly burdened on family members. Public transport is an inexpensive and widely
available form of travel which facilitates independence. However, it presents unique challenges for
individuals on the spectrum, as it requires complex skills including, but not limited to, understanding
abstract information (e.g., maps, service schedules, etc.), problem-solving unexpected situations and
timely management of transfers. As such, most individuals on the autism spectrum do not use public
transport and have never considered using it. Here we evaluate the effectiveness of an autism-
specific public transport app, OrienTrip, with autistic individuals and allied health professionals. It
found that OrienTrip is effective in facilitating public transport use for autistic individuals. Individuals
on the autism spectrum expressed their satisfaction with the app and agreed that it makes public
transport easy to use. Similarly, allied health professionals also indicated that OrienTrip is helpful in
assisting autistic individuals use public transport safely. Autism is a condition characterised by
differences in social skills, limited communication abilities and repetitive behaviour, which often
result in increased reliance on other people for everyday practices. Transportation is but one task
that is commonly burdened on family members. Public transport is an inexpensive and widely
available form of mobility, which facilitates independence and frees the burden of assisted travel. It
also has noted support among autism communities for its capacity to provide greater autonomy and
improve quality of life. However, this form of travel presents unique challenges for individuals on the
spectrum, as it requires skills including, but not limited to, understanding abstract information (such
as maps, service schedules, signs and landmarks), problem-solving unexpected situations, and timely
management of transfers. As such, we have developed a public transport trip-planner mobile
application called OrienTrip, which was co-produced with autistic individuals, to make public
transport use easier for people on the autism spectrum. Here, we evaluate the effectiveness and
efficacy of OrienTrip through two pilot studies. OrienTrip is a public transport trip-planning mobile
application co-produced by autistic individuals to facilitate independent travel for people on the
autism spectrum. Five principles guided the development process. These are (1) safety, (2) increasing
spatial awareness, (3) facilitating communication, (4) alleviating anxiety and sensory overload, and
(5) simplifying trip planning.

Mobility Barriers

The most important objective of the survey was to identify the mobility barriers encountered by
adults with ASD. Pertinent to this objective, a number of questions were included in the survey that
addressed issues related to the use of a specific mode, including walking, driving, taking rides from
others, and taking public transit. The responses from the survey are summarized below for each
mode.

Barriers to Walking

The survey respondents were given a list of potential barriers that could prevent them from walking
in their neighborhoods. The list included the absence or poor quality of sidewalks, the absence of
streetlights, poor quality of intersections or street crossings, traffic speed and volume, crime, and the
absence of destinations nearby. In addition, the respondents were allowed to select a separate
category called “Other” and specify barriers that were not in the list. The barriers selected by most
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respondents from the list were absence of destinations (25.0% of respondents), traffic speed and
volume (24.9%), and absence or poor quality of sidewalks (17.4%). The barriers selected least
commonly were crime (5.3% respondents), absence of streetlights (8.7%), and poor quality of
intersections and crossings (11.9%). Perhaps more important, 28.2% of the respondents selected the
“Other” category and invariably specified their impairments related to the disability as barriers to
walking. Thus, although the responses showed that some of the environmental barriers to walking
encountered by the general population are also encountered by persons with ASD, the latter
encounter additional barriers because of their impairments.

Although individuals without ASD might not think of walking in their neighborhoods as a difficult
task, walking requires certain skills and abilities that many persons with ASD do not have. To examine
whether the respondents had the critical skills to walk safely in their neighborhoods, they were asked
whether they had any difficulty with various aspects of walking. Once again, they were given a list
and instructed to indicate whether they had difficulty with one or more aspects. The responses are
summarized in Table 5. It is evident from the responses that such basic skills as crossing roads,
judging vehicle distance, and determining direction, which persons in the general population take for
granted, are difficult for a large proportion of persons with ASD. In addition, a substantial proportion
of persons with ASD also have to deal with distractions while walking because of their disability.
Because of these difficulties, 53.5% of the respondents indicated in response to another question
that they did not know how to safely cross a road without assistance from others.

Barriers to Driving

Unavailability of vehicles in their households is not a barrier to driving for most surveyed adults with
ASD. The survey revealed that only 3.6% of the respondents lived in households without any vehicles;
26.4% lived in households with one vehicle, 46.9% lived in households with two vehicles, and 23.1%
lived in households with three or more vehicles. However, only 9.3% of the adults with ASD had a
driver’s license and many used it only as an identity card instead of as an actual license to drive. Of
the 47 individuals who had a driver’s license, 61.4% mentioned that they had some form of difficulty
when driving. In response to a question inquiring about specific difficulties, 55.3% of the persons
with a driver’s license mentioned difficulty dealing with traffic, 34.0% mentioned difficulty caused by
distractions near roads, 27.7% mentioned difficulty judging distance, and another 27.7% mentioned
difficulty with parking. Because of these difficulties, 26.1% of those with driver’s licenses did not
drive at all, 19.6% drove less than once a week, 30.4% drove once or more a week, and only 23.9%
drove daily.

Recommendations

Guideline 1: work with the children to identify needs

Our evaluation indicates that in line with the general literature on persuasive technology, mobile
persuasive interventions for children and young people with ASD are more likely to be effective if the
child is both a) aware of difficulty/issue and recognizes as such, and b) motivated to achieve positive
behaviour change. Teachers should develop interventions for similar systems based on a recognition
of the fact that student awareness of needs and internal motivation for behaviour change is a key
mediating factor. Rather than starting from a position of “teacher knows best”, they should work
collaboratively with children and young people to identify interventions that the child or young
person themselves assents to. Further, strong consideration should be given, in school based
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implementations, of such systems, to increasing the autonomy of the child or young person in terms
of their level of control over the interventions that are developed for them on HANDSlike systems.

Although some level of adult supervision and facilitation will always be required in school based
implementations, the balance should be “tipped” further towards the child’s own control of the
development of interventions.

Guideline 2: identifying which children will benefit most

In Guideline 1, we recommend that teachers focus on identifying needs from the child’s perspective.
This is clearly crucial, however, some children will, due to cognitive impairments, find it much more
difficult to be aware of social and life skill difficulties that are important factors contributing to their
exclusion from educational and social opportunities. In such cases, instantiating behavioural
messages on HANDS-like systems is not likely to contribute to bringing about positive behaviour
change.

Alternatively, our evaluation indicates that some children with ASD may be particularly well suited to
the use of this technology. Children who do have an awareness of social and life skill difficulties that
are proving to be obstacles to inclusion, and who are concomitantly motivated towards behaviour
change, are much more likely to prove receptive. Further, our finding that some young people with
ASD may have a preference to receive behaviour change messages from mobile devices rather than
from adults is particularly important, especially given the existence of two potential explanatory
accounts for this phenomenon. The first of these accounts, an underlying impairment in cognitive
processing speeds, could also have potential application to other groups with this type of
impairment, such as young people with Attention Deficit/Hyperactivity Disorder (see Mayes &
Calhoun, 2007). The second account, which explains the preference based on the young person’s
desire for autonomy, i.e. it’s better than being nagged by your teacher, further emphasizes the need
to put more stress on the views of young people with ASD when making decisions about which
interventions to implement and how to structure them.
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