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A Virtual Dressing Room (VDR) is a solution enabling people to virtually check if a
pieces of clothes fits in size. The VDR system used for this study is a part of a cross-
disciplinary research project funded by the Danish National Advanced Technology
Foundation, including Aalborg University in Esbjerg, Commentor A/S and Virtual
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Abstract. Using the Virtual Dressing Room' (VDR) system, which is created
as a research project between different companies and universities in Denmark
and funded by the Danish National Advanced Technology Foundation, a usabil-
ity study has been conducted with people with Asperger’s Syndrome (AS), the
initial aim was to determine if the people with AS would use the VDR system
and understood it, as a second aim, the findings was used to determine a set of
design goals. Seven teenagers with AS participated in the study, in the age
range from 15 to 17 years old. A questionnaire was used before the study, to de-
termine the target groups interests and how/if they purchase clothes. Through
observations and video recording of the usability study, a qualitative interaction
analysis provided a set of design goals to be used when designing for this target
group. The goals emphasized the importance of an easy accessible and consis-
tent solution with a limited amount of options and the importance of the user’s
own preferences.
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Lab A/S as partners [1, 2]. The VDR targets a decreased amount of returned clothes
purchased online. Through the usability study conducted for this research, the VDR
also showed potential in other areas such as ADL for people with Asperger’s Syn-
drome (AS), which is a condition under the autism spectrum disorder [3]. When being
impaired by autism, social activities can be difficult [3, 4].

For people with AS, their intelligence level is normal to high, but their social com-
petences and their ability to deal with changes is low [4]. They do not have the skills
of putting themselves in the place of others, also called Theory of Mind, and hence
they cannot understand why the people around them act as they do [5]. People with
AS often perceive activities within social contexts, as challenging [4]. Attwood [6]
further argues that people with AS can suffer from sensory overload and that daily
activities can be challenging, which can affect situations such as shopping for clothes.
This study addresses the question of designing a Virtual Dressing Room (VDR) tar-
geting people with AS.

2 Asperger’s Syndrome

The gender spread in the diagnostics of autism is 1 female to (at least) 6 males [7],
and in the case of teenagers with autism, the girls often have it more difficult in rela-
tion to unknown situations and social context, they are more restricted to try out new
things or enter new experiences than boys [6]. When introduced to new things, such
as settings or people, individuals with AS perceive the world through a bottom-up
mental model [4], meaning that they have difficulties generalizing sensory informa-
tion, e.g. having to perceive all the information consciously before making an inter-
pretation. This affects both their social life, their ability to interpret situations and,
also, how comfortable they feel in new surroundings.

Attwood [6] stated that a person (especially when being young) with AS can over-
compensate in social situations, by e.g. denying that there are any problems. The per-
son believes or pretends that he never makes mistakes, never is wrong and that he
must be listened to because of his high intelligence. In an effort to avoid looking stu-
pid, the person with AS denies his social limitations which can result in behaviors
such as dominance and arrogance [6].

According to Dautenhahn [7], when designing for children with autism, the differ-
ences between people with autism in a specific age need to be considered. Therefore,
before initiating the design activity, the target group should be defined very clearly
and the individual needs taken into account. The environment has to be safe, motivat-
ing and give the user a sense of being in control. People with autism have difficulties
with having a holistic view on a situation (e.g. having different perspectives on one
thing and consider all the perspectives before making a decision) [7].

2.1  Shopping and AS

Louis [8] argues that people with autism generally finds shopping situations uncom-
fortable, which is in line with results from a netnography study by the forum
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Wrongplanet.net, where several people with AS reported that they found shopping
stressful and challenging. According to the netnography study, aspects such as light-
ing, sounds, smells and the open areas with a large amount of shoppers increased the
stress level for people with AS. Hence a short shopping trip demanded a lot of energy
from the person, with the result of them needing solitude the rest of the day.

Baas & Raaij [13] researched how AS affects exploratory consumer behavior.
They hypothesized that AS would affect consumer behavior negatively. Through a
comparative study they concluded that their results supported their hypothesis [13].
They found that people with AS tend to:

Repeat the same behavior more frequently

Know and buy less new products and services

Take fewer risks and be less adventurous

Have a low preference for exploratory shopping behavior

Communicate less with others about purchases

Change brands less often with as the primary reason a preference for less change
and variety [13, p.476]

Clothes shopping are in this study is considered as an aspect of the Activities of
Daily Living (ADL) [9]. According to Smith et al. [9], ADL for people with autism,
including AS, can be difficult, especially in the area of personal care skills [10]. A to
a pre-questionnaire, conducted before the usability study, including 13 participants,
showed that people with AS enjoy using computers and consoles, which is in line
with Chen & Bernard-Opitz’s study [11] and Putnam & Chong’s [12] survey. These
preferences in technology are used as a basis for choosing the VDR as a possible solu-
tion for increased ADL. In this regard, the paper will, in particular, focus on the VDR
as a safe and joyful virtual environment and will conclude with a set of design goals
targeting users with Asperger’s Syndrome (AS).

2.2 Technology and AS

Putnam & Chong [12] did a survey to determine what people with autism want in
relation to software and technology. They found that the people who responded to
their survey (who were both people with autism and parents to children with autism),
had three main areas that they wanted software and technology to support: (1) so-
cial/communication; (2) academic/school help (3) and scheduling/organization [12].
According to the authors, the development of a system should consider sensory inte-
gration and motivation. Furthermore, the majority of the responses from the target
group indicated a main interest in computers and technology. Using a computer was
also considered as a general strength for the people with autism [12].

3 Method

A usability study of the VDR system was conducted with the aim of both providing
insights to the interactions with the system and what a designer should consider when
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designing towards this target group. A questionnaire responded by 13 participants,
was send out before the usability study in order to determine the target groups inter-
ests and preference. Analysis of the usability study was compared to both the ques-
tionnaire and existing literature to generalize the findings.

3.1 Technology

For the usability study, a prototype of the VDR system that is being developed within
the VDR research project was available and used. This prototype was an iteration of
the front-end of the VDR, which is the part that the users are exposed to. However, it
suffered from not being well functioning, e.g. it was difficult for some participants to
navigate the system.

3.2  Participants

The usability study of the VDR system included seven teenagers, 15 to 17 years of
age, with AS. The participants came from a Danish school, and knew each other be-
fore the study was conducted. The participants were joined by three teachers and pe-
dagogues, which the participants knew from their daily routines at the school. Two of
the participants were female and the remaining five subjects were male. According to
the teachers accompanying the participants, they all suffered from Asperger’s Syn-
drome in different degrees.

3.3 Procedure

In order to come up with a set of design goals a usability test of the VDR in a con-
trolled environment was carried out, focusing on possibilities and constraints when
people with AS were using the VDR system. Observations and video recordings were
used for the data gathering, but as ethics was of a great concern, the interactions with
the VDR were purely done on the participants’ terms, e.g. in relation to how and
when during the day that they wanted to interact with it and how long time they used
interacting with the VDR. As people with AS has social impairments, easily get sen-
sory overloads and experience new environments in another way than typically devel-
oped people, the ethics were prioritized. All the participants were presented with the
VDR system at the same time in the morning of the day of the study, and they could
then interact with it as they pleased in a time period of three hours, they were not
forced in any way and all agreed to participate in the study beforehand. Parental in-
formation was sent out one week before the study.

The unit of analysis was the actions and interactions when using the VDR. In line
with Petersson [14, 15, 16], the preference was to design the shopping activities that
most likely will lead to a desired shopping experience. The possibilities and con-
straints that can occur when designing these activities are all relative to the need of a
more holistic view on this complex situation. In order to consider this complexity, we
used interaction analysis [17], focusing on two aspects: (1) the attributes of the VDR;
in what way the participants enhanced or decreased the (inter)action, and (2) the
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process and outcome when using the VDR; how the design enhanced or decreased the
shopping experience.

Before the usability test, a questionnaire with 13 participants was used to deter-
mine what interests people with AS have and how they perceive shopping, both on-
line and in stores. The respondents were both some of the participants for the usability
study and people with AS from schools and living facilities in Denmark.

4 Results
4.1  Questionnaire

In the questionnaire used before the usability study, 10 out of the 13 participants were
male, the majority of these were between the age of 15 and 19. The results from the
questionnaire showed that the participants generally preferred to use computers in
relation to their interest, e.g. for gameplay and other activities, such as watching mov-
ies. They dislike buying clothes, over 75 percent answered that buying clothes is one
of the activities that they preferred the least. Seven out of the 13 participants mainly
shops online for clothes, but does so rarely (less than one time per month). The main
reason for buying clothes online are that it is quick, they do not have to buy the
clothes from people and that you do not have to walk around in the shop, but all 13
participants responded that they need the sensation of the clothes and that this is the
weakness of online shopping. This fits in line with Attwood [6] who states that people
with AS suffers from sensory overload, and according to feedback from the test, the
reason they need to feel the clothes is due to that a lot of fabrics used for clothes, tend
to be itching for people with AS.

4.2  Usability Study

Throughout the usability study, the seven participants interacted with the VDR system
as they pleased. They all entered the system, but only two of the participants tried the
system multiple times, the others responded that they did not find clothes interesting,
they disliked the clothes options, they found the system to be boring and not function-
ing well. The female participants mainly observed from a distance, which is in line
with Attwood [6] who stated that girls with AS are more reluctant to try new things.
After the study, the participants gave feedback about the system, 6 out of the seven
participants replied that the system was boring.

5 Discussion and Conclusions

Due to the amount of participants, the study is explorative and conducted purely with
a qualitative approach. Combined with the differences within the target group [7], the
design goals extracted from the study can be restricted and not applicable to everyone
with AS. As the participants were in a specific age group (teenagers), the design goals
might differ if the study was conducted with another age group.
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As the female participants where reluctant and did not participate much, the design
goals are mainly aiming towards the male participants, but as the gender ratio are 1:6,
the findings could be generalized as the majority of the people with AS, are mainly
male.

Speculations are that a participatory design of the interface and content, or a more
user centred approach for the VDR, could show other tendencies and demands from
the target group. It could also increase the level of interaction from the participants.

The results showed that the VDR system included both possibilities and con-
straints. It was found that too many options of clothes decreased the participants’
willingness to interact with the VDR. However, being a technological alternative to
an otherwise stressing situation was perceived as a positive opportunity for the partic-
ipants, but they also reported that they required feedback targeting the sensation of the
fabrics.

e One of the main aspects for designing for people with AS is that too many options
and choices can become confusing. In this case, the clothes were not appealing and
there were too many options of clothes for them to make a decision, resulting in the
participants leaving the system. This was confirmed by one of the teachers when
giving feedback to the system, stating that some of the participants had difficulties
with deciding the clothes they wanted to choose; hence they chose the clothes that
were shown in the system when they entered the system. One male participant en-
tered the system after observing others trying the system, when he entered the
clothes shown was a dress, and he did not change to another piece of clothes, re-
sulting in a girl teasing him.

e The people with AS are very different from each other, both in behavior and inter-
ests, meaning that the system should accommodate the different interests in some
way, unless only targeting a narrow group within the target group. This is in line
with the findings from Dautenhahn [7].

e The content has to be concrete and easy accessible. The content should be concise
as it could demotivate the user with AS otherwise. For the VDR system, the appli-
cation did not fill out the screen and around it; there were different information and
options not related to the VDR available, it was observed through the usability
study that this had a negative effect on the user experience, in the way that they
lost focus on the system.

e Consistency within the content of a system should be considered. People with AS
are detail oriented [6], and through the usability study if was observed that even
small inconsistencies would remove the users attention from the system and unto
the inconsistency, such as small breaks in the system, the buttons being influenced
by graphic noise in the room etc.

e There should be a possibility of changing the interaction or going back in the
system at any point during the interactions with a system. For instance, when the
picture button was activated, the user could not avoid for the picture to be taken,
resulting in a lot of the participants leaving the field of interaction and then return-
ing when the picture was taken.
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As the VDR system is a prototype and hence a work in progress, when developing

a more finalized system, these findings could be implemented and another usability
test conducted.
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