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Abstract
The Autism Spectrum Disorders (ASD) encompasses a broad variety of disorders
characterised by, among other things, a lack of interest in the social world. The opportunities
for people with ASD within the society are very reduced compared with their neurotypical
counterparts. On the other hand, the use of technology allows a supply of services and
products that help the consumer world-wide. Motivated by these two facts, we have created
an application called Good Work to help people with ASD to better handle stress in the
working environment and therefore to improve their opportunities in the workforce. Good
Work is a tool for the workers to notify their colleagues under which circumstances they want
to hold a conversation. Our first tests have shown that people with ASD understand the first
prototype of Good Work and find it useful, although bigger tests within companies will be
needed. We expect Good Work to bring benefits not only to people with ASD but also to the
rest of the co-workers by establishing a more comfortable working environment.
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1. Good Work
The theme of this Experts in Teamwork (EiT) village is Information communication
and technology (ICT) - enabled social innovation for social good, with a special focus on
creating social good for people diagnosed with Autism Spectrum Disorder (ASD). Therefore
we were asked to launch a technological product or service that would have a positive effect
in the lives of people with ASD. The challenge owners, whom we have had close contact with
for the duration of this project, presented us with seven challenges people with ASD face in
their daily life, and we were challenged to come up with solutions to these challenges. The
SOCRATIC platform for social innovation allowed us to create and develop several ideas
related to this issue. Through this platform the challenge owners were able to comment and
vote for our best idea. Our most voted idea addresses challenge number 5, which is related to
helping people with ASD to cope with stressful situations. Our final product is an application
(app) called Good Work that helps people with ASD to overcome one of the challenges at
work that is related to uncomfortable social interactions. For people with ASD, social
interactions can be considered a job demand (Bakker & Demerouti, 2007), which can lead to
stressful situations and misunderstandings with the rest of colleagues. Good Work
communicates to co-workers whether the user is open to hold conversations by showing his or
her personal status to the colleagues. We believe Good Work is a useful product that will have
a positive effect on the opportunities for people with ASD in the workforce, because the
application is one measure by which the work environment can be improved.
We would like to send our special thanks to the Autism Association in Sør-Trøndelag
and the rest of the challenge owners who have been foremost to shape the product as well as
the SOCRATIC platform that we used during the idea development part of our project.
This report is the outcome of intense interdisciplinary teamwork during four weeks
from 5 team members, namely: Tonje, Ida, Nathalie, Clement and Luis. This report will not
only explain how the project has developed during the past weeks, but it will also give an
overview of how this project can be seen in a bigger picture and fulfil several of the United
Nation's Sustainable Development Goals (UN SDG).

1.1 Group expertise
Clement Donne. Clement is currently following a master in Petroleum Engineering.
He was valuable to the project with his background in engineering, project management and
his previous experiences with working in multicultural and multidisciplinary teams. Due to

Good Work

5

the fact that the project had to be connected to ICT, he used his technical background to
implement the solution by generating the three different prototypes on two different softwares
(Powerpoint and Axure) and creating all flow charts and diagrams. His project management
knowledge was also helpful for the planning part of the project where he created the Gantt
chart planning. Regarding personal quality, he is a hard working person who was helpful to
fulfil expectations of the team to get all prototypes ready on time before each presentation and
user testing. As he tried to develop other’s knowledge about prototyping and project
management, he also learned a lot from them. Working in this team made him discover new
perspectives and ideas about fields of study he did not know, such as teaching and
psychology. Nathalie gave him new tools and methods about team reflection he will use in the
future. Ida made him aware of the importance of the user’s psychology when creating a
packaging, a product design or just when developing the ergonomics of the solution.
Ida Charlotte Nybakk Vaeng. Ida has a bachelor’s degree in Psychology from the
University of Essex, and started a master’s degree in Occupational Psychology at NTNU last
autumn. From her psychology degree Ida acquired knowledge about autism and is aware of
behaviours people with ASD tend to struggle with, such as social interactions and interpreting
social cues. This knowledge was valuable during idea development as Ida had this in mind
when the team was brainstorming ideas, and when creating and designing the application.
Moreover, Ida applied her knowledge from occupational psychology by proclaiming solutions
as to how we can develop, maintain and promote employee health and well-being in the
workplace. Using theories from her academic field, Ida realised how useful her knowledge is,
and that she could apply this to the project, which focused on how to help people with ASD
enter and stay in the workforce. For instance, Ida applied the Job Demands-Resources model,
which suggests that employee well-being is determined by resources (the app) and demands
(social interactions).
Additionally, Ida used her academic expertise related to literature review, applying
models and theories, writing academic papers, and conducting psychological experiments and
testing participants. For instance, together with Luis she conducted the user-testing of the app.
As she did her bachelor’s degree in England, Ida has skills in writing academic English, and
she contributed to editing the final versions of both the project and the process report before
submission.
One of the things she learned by creating this application was that going from an idea
to a finished product is not straightforward and it is very time-consuming. As a psychology
student she has experience from working with theories, but since she has no previous

Good Work

6

experience in ICT or “practical” academic fields, she was not aware of how difficult it was to
create an app. It has a different procedure than setting up an experiment, and so she has been
challenged to accept to write up the report in a different way than what she is used to. This
has opened her eyes to the fact that there are several ways of writing reports. Finally, her
knowledge from cross-cultural psychology was put to the test in this diverse group, and from
cooperating with students from different academic fields and nationalities, Ida learned that
she needs to be even more aware of culture differences and also how she communicates her
academic knowledge.
Nathalie Kik. Nathalie is a valuable team member within this project with her
background experience in working with children diagnosed with ASD from an educational
perspective. Because of EiT she now also knows more about the consequences for adults with
ASD in their work- and private lives. This is an example of how she expanded her academic
background. Because of this background, Nathalie knew that people diagnosed in this
spectrum benefit from knowing other people’s feelings and showing them their feelings as
well. But, as she knew, this is also the point that people with ASD struggle with in their lives.
With this background knowledge, Nathalie came up with the idea to let people at work show
each other what behaviour they expect from others, fitting with their emotions. Using
different moods to choose from would help people with ASD to show others what they need.
This was the very beginning of the idea of ‘Good Work’.
According to the other team members, Nathalie brought a positive vibe in the group
and she gave helpful feedback in a constructive way. During EiT Nathalie came up with
concrete and strong ideas, while she also learned to give other team members enough space to
implement their own ideas, opinions and experiences. Naturally Nathalie takes a leading
position when working in a team, this also fits her academic background as a teacher. In this
project she uses this competence, while she also learns, due to (team) reflection, how to trust
others taking this position. Nathalie knows how to make a professional powerpoint
presentation and how to enthusiastically present this to others. This was very helpful for the
three project presentations in EiT. However, she also acquired new skills in powerpoint.
During EiT. Clement showed how he used powerpoint and Nathalie explored new
functionalities of this programme. During this project she got new perspectives on teamwork
and her position in the group. She learned that her constructive feedback helps others to
recognise that everyone’s strengths can improve their weaknesses, and their weaknesses can
be used as strengths. Nathalie is widely interested in topics, so EiT was for her a goldmine of
new knowledge. Because of the teamwork, she has learned more about project planning using
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a Gantt chart diagram. She also sees now problems from a wider perspective, as Tonje shared
her academic knowledge from political science. Because of this it was clear to Nathalie how
our project was connected to the UN SDG’s. Both these things will be very helpful tools to
use during her master thesis.
Luis de la Cuesta. Luis is currently studying a Master of Science in Neuroscience.
His background is biochemistry and therefore he understands several medical conditions and
their implications. His background was helpful when introducing the ASD condition in the
project report. He introduced how brain connectivity differs among people with ASD and
highlighted which brain areas show a different activity. By doing this, he realised his
knowledge could be useful for communicating science apart from doing science. That could
probably be more important for the society that generally lacks knowledge within this field
compared to others.
Luis is a creative person and he used this skill to make the first paper design of the app
and to give it a name. He also performed the interviews to test the app with people with ASD
together with Ida. From her, he learnt how to allow the participant to honestly communicate
what she or he feels about the app by giving the participant time to answer instead of asking
follow-up questions. By working with Clement, he learned the basics of how to use
powerpoint in prototyping. This is a very helpful skill that he will be able to implement not
only for prototyping but also for future presentations.
He helped other group members to cite using Endnote, while he also received help
from other group members. He believes all the group members increased their knowledge in
using Endnote, which is also very valuable for their future. Last but not least, due to his
competiveness he pushed the rest of the group members to achieve 50 ideas as fast as possible
during brainstorming in order to win the competition raised the first day.
Tonje Margrete Winsnes Johansen. Tonje is currently pursuing a master’s degree in
political science. She has previously taken her bachelor at NTNU, but spent one year as an
exchange student at Moscow State University (MGU) in Russia. In her most recent courses
she has focused on developmental research. This research covers a broad field, and includes
among others things; poverty-, gender-, democracy- economic development-, growthresearch and so on. She finds this knowledge to be useful in the project to implement the UN
SDG’s. Her political science background and the economic courses also give her an
understanding of the importance of an inclusive workforce to create economic growth and
welfare for a country’s population. This is highly related to the developmental research field.
In the project, she has used her knowledge best to keep an overlook of the bigger picture (e.g.
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socioeconomic benefits to have an inclusive workforce) in group discussions and in the
development of the app. This is also helpful during the writing of the project report. As she
has no background from ICT, she saw this as an opportunity to get deeper insight in how to
utilise technology to improve sustainable development. During this project, Tonje has gotten a
clearer picture of how her academic knowledge can be implemented and is useful also in a
project within the ICT-field.

1.2 The problem (challenge)
We have chosen the challenge titled “Create solutions that help people affected by
autism to better handle stress”. Stress is a normal reaction to change, and is elicited by e.g.
noise, a sense of lack of control, unpredictable events, change of plans and/or routines, and
social settings. Experiencing heightened stress levels over time is associated with adverse
health outcomes, such as heart disease (Kuper & Marmot, 2003), poor mental health
(Stansfeld & Shipley, 1990), and musculoskeletal pain (Bongers, Dewinter, & Kompier,
1993), and this is especially the case for people with ASD. Their inability to interpret or
perceive social information can be a major stressor in their lives. As small talk and social
interaction in the workplace often can contribute to stress for people with ASD (Howlin,
2000), we see this as an obstacle for an inclusive workforce/life. Without good mechanisms to
address this issue for ASD employees, it is difficult to see how this group can become better
integrated in the workforce. We will present an app that can contribute to better work
environment, not just for the ASD community, but also for neurotypical workers. By reducing
stress at work we hope to increase the quality of life for this group, and strengthen the
integration into the big society.
Our project also overlaps with challenge 4 - fulfil the UN Convention on the rights of
persons with disabilities. One of the aspects for this UN Convention is to keep the workforce
participation at high levels, and facilitate work opportunities for all groups in the society
(United Nations, 2017a). We argue that by implementing our app in workplaces, people with
ASD will have better opportunity to succeed at entering and staying in the workforce.

1.3 Motivation
The Autism Association has voiced their concern about the low social outcomes and
low workforce participation by people with ASD. The UN estimates that on average 80 % of
the population with ASD is not taking part in the workforce, for example in Britain only 12 %
of adults with ASD work (The Economist, 2016). When it comes to work participation, the

Good Work

9

ratio differs considerably from the general population in OECD countries - 62,2 % of the
working age population in these countries in 2015 (OECD, 2017). Here lies our challenge as a
society, and our motivation for this project. How can we increase the work participation
among people with ASD and integrate this group better into the society?
Workplaces that have a good and inclusive environment for their employees have
lower percentages of sick leave and a higher production rate (Arbeidstilsynet, 2017). Good
health, both mental and physical, also has a high correspondence with economic growth
(Bhargava, Jamison, Lau and Murray, 2001). Living and working under stressful situations
can cause health impairments (Demerouti, Bakker, Nachreiner & Schaufeli, 2001). We want
to create an app that can serve as a job resource, which will be a buffer for the negative
impact of job demands. In the case of autism it is the social interactions that creates the
negative and stressful situations. By reducing unwanted social interaction at work for a person
with ASD, we believe we will be able to create stress relief.

1.4 Contribution
One of the biggest challenges of this century is to increase the quality of life for the
world’s population without harming the environment. The UN is tackling this issue with their
SDGs, and these are the basis of our project. With our challenge, we argue that we can make a
contribution to the UN SDGs number 3 and 8. UN SDG 3 entails “ensuring healthy lives and
promoting the well-being for all at all ages is essential to sustainable development” (United
Nations, 2017c). This goal is directly related to our challenge to help people with ASD to
better handle stress, as stress is related to a number of health issues (e.g. Bongers, Dewinter,
& Kompier, 1993; Kuper & Marmot, 2003; Stansfeld & Shipley, 1990). As the workforce
participation is significantly lower than among the population on average, it is valuable to
examine how this can be improved by decreasing the level of stress. This leads us to the
second UN SDG that we contribute to: “promote inclusive and sustainable economic growth,
employment and decent work for all”. The UN emphasises that “Sustainable economic
growth will require societies to create the conditions that allow people to have quality jobs
that stimulate the economy while not harming the environment”. This UN goal
encompasses “job opportunities and decent working conditions” for everyone, not just those
already in the workforce, but also those who wish to enter it. Besides contributing to
sustainable economic growth, decent work opportunities are one of the foundations of modern
democratic countries. It is therefore vital to strive for an inclusive work life for all groups in
the society (United Nations, 2017c).
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We argue that by trying to solve some of the issues that people with ASD face when
they enter the work life (e.g. stressful situations that leads to health impairment), we can
contribute to both UN SDG 3 and 8. Improving social outcomes needs to be addressed from
multiple angles, and in this village we have a clear goal of improving the quality of life
among the ASD community. We aim to reducing the level of stress for this group. By doing
so, we can contribute to sustainable economic growth (Bhargava, Jamison, Lau & Murray,
2001).

2. Background theories and related work
2.1 Defining Autism Spectrum Disorder
Although it is not easy to associate such a broad spectrum of disorders to a specific
factor leading to ASD, some of the behavioural differences observed in people with ASD
arise from a different connectivity in the brain. In particular, Conti et al. (2017) recently
detected over-connectivity patterns in toddlers with ASD versus typically developing
controls. These increased networks can be mainly found in the fronto-temporal nodes and the
basal ganglia, structures known to be crucial for social-skill development and stereotypical
routines, respectively. The major connectivity has effect upon the quality of the connexions,
thereby leading to deficits in memory and learning. Such refinement occurs when the cortex
refines the number of synapses in the young brain (Yu & Zuo, 2011). To date, there is no
scientific evidence to diagnose the ASD condition by the presence of a biomarker and
therefore the diagnosis relies fully on psychological tests.
Kanner was the first one who described the condition known by people as ASD. He
characterised two essential features of autism. Firstly, people diagnosed with this condition
show a lack of interest in the social world, and secondly a group of behaviours called
‘resistance to change’ (Volkmar & Reichow, 2013).
In recent years the information available about ASD has changed significantly. At the
same time, the awareness of people about ASD has grown. In the last version of the
Diagnostic and Statistical Manual of Mental Disorders V (DSM-V), the category of ASD is
officially recognised. This category includes the previously used categories autism, Asperger
Syndrome and Pervasive Developmental Disorder - Not Otherwise Specified (PDD-NOS). In
the new terminology, the term Asperger Syndrome is officially not used anymore. The new
terminology in the DSM is used to improve the diagnostic specificity (Manning-Courtney et
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al., 2013). We have, however, noted that in our EiT-course the term Asperger Syndrome is
still used by the professionals connected to our village.
The prevalence of autism has risen dramatically during the last decade. This increase
can reflect better case ascertainment, but it is not known if this is caused by the grown
awareness or by an actual increase of prevalence of ASD symptoms (Manning-Courtney et
al., 2013). Fombonne (1999) agrees that more complete ascertainment can be a reason for the
higher rates of people diagnosed with ASD. He adds to this that these rates can also be
explained by the expansion of diagnostic frameworks that use milder forms when diagnosing
the disorder.
People diagnosed with ASD can experience many problems related to adulthood.
These problems can be epilepsy, mortality and psychiatric illness (depression, anxiety).
Although, most high-functioning people diagnosed with ASD succeed well as adults, these
achievements do not come easily. In most of these situations heavily family support is very
common (in finding jobs or accommodation), because specialist support systems are rare.
Although people diagnosed with ASD can have close social contacts, they mostly centre
around special skills or interests. They can feel constant pressure (a stress factor) in making
social contacts, because the society can fail to understand their difficulties. This can possibly
lead to a psychiatric breakdown. To prevent this, wider social support networks are needed.
Clinical expertise is needed to improve recognition of psychiatric disturbance in adulthood.
(Howlin, 2000).

2.2 The Job Demands-Resources model
As previously mentioned, reducing stress in the workplace for people with autism is
important, because it can significantly improve individual and organisational performance
(Demerouti et al., 2001). The Job Demands-Resources (JD-R) model (Bakker & Demerouti,
2007; Demerouti et al., 2001) attempts to understand, explain, and predict the antecedents of
health and motivation, i.e. burnout and engagement, as well as their outcomes in terms of
individual and organisational performance. The model is flexible and can be applied in a
range of occupational settings because any factor that affects employee wellbeing can be
classified as a job demand or resource. Job demands include those job characteristics that
require sustained physical and psychological effort and are associated with physical and
psychological costs, e.g. time pressure, excessive workload, and emotionally demanding
interactions. Job demands initiate a health-impairment process, which results in stress,
exhaustion and burnout. Job resources on the other hand, initiate a motivational process,
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which results in motivation and engagement. Job resources are those aspects of the job that 1)
are functional in achieving work goals, 2) reduce job demands and the associated physical and
psychological costs, and 3) stimulate personal growth, learning, and development, e.g.
autonomy, social support, performance feedback, and opportunities for learning and
development.

2.3 Sustainability and social innovation
The classic definition of sustainable development is as first described by the
Brundtland report (WCED, 1987, in Giddings & Hopwood, 2002, p. 188) “meeting the needs
of present without compromising the ability of future generations to meet their needs”. In the
traditional thoughts of economy it is usually argued from government and businesses that
economic growth will lead to higher living standards for everyone. This does not take the
integration of environment and society into the equation. With an increasing focus on
sustainable development, the shift has gone from viewing economic growth as the primary
force for better living standards, to seeking out solutions for social problems and viewing the
economic growth as secondary and as something that will be generated by the solving of
societal issues. What before has been seen as three separate sectors - the environment, the
society and the economy - are now perceived as all part of one big entity. The economy is not
independent of the society, and the society is not independent of the environment. Another
aspect of the shift towards sustainability is that human relations and environment are claiming
a bigger part of the market, as compared to a previous materialistic market focus (Giddings &
Hopwood, 2002, p. 191-194).
We argue that by giving the social problems priority first, and by reducing the
inequality between the ASD community and the neurotypical community, we can achieve
sustainable economic growth. This can be done through social innovation.
Mulgan (2006) highlights the differences between traditional business innovation and
social innovation; where the traditional business are focused on money and economic growth,
the “Social innovation refers to innovative activities and services that are motivated by the
goal of meeting a social need and that are predominantly diffused through organizations
whose primary purposes are social.” (Mulgan, 2006, p.146). Mulgan (2006) supports the
notion that social innovation and its model will dominate the future’s most influential
innovations.
Any innovation starts off by seeing a need that is not taken care of by the market nor
the state. For social innovation the need may be very obvious, as vaccination, unemployment,
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homelessness, etc., or the need might be less obvious such as gender discrimination, racism
etc. The needs have to be seen as possibilities, and they can be of digital technology. In our
case it is innovative solutions for stress relief among a very specific group, the ASD
community that has other needs than the larger community, and that has so far not been
addressed properly by other actors. The development of new ideas for social innovation most
of the time does not involve innovation of new and revolutionary ideas. They are more often
already a combination of existing ideas/solutions/technology that now will be implemented in
other fields that can benefit other groups and that can produce a different outcome than the
original idea did. (Mulgan, 2006 p. 150-158).
For our project we use the social innovation platform SOCRATIC, which has as its
main goal to “facilitate a platform so citizens and/or organisations can collaboratively identify
specific innovative solutions for achieving the desired Global Sustainability Goals, as defined
by the United Nations” (Socratic, 2017). This can be viewed as a part of what Mulgan (2006,
p. 148) sees as a grass movement or individuals seeking help from bigger groups to solve a
social problem through innovation.

2.4 Apps and prototyping
Nowadays we live in a technological world where almost everyone owns a
smartphone. The use of apps is therefore a very recurrent way of offering services or products
to the community. It becomes increasingly important for many companies/fields to have
knowledge in creating apps to reach their target customers. Although there are a high variety
of apps existing on the market, the apps can be sorted in three types based on the application
approaches as described in Seymour, Hussain, and Reynolds (2014).
The Native apps are featured by the fact that they are downloaded from an application
store. They stay in the device and they are accessible through the home screen. These apps are
specific to the device programming language. For instance, native apps for Android operative
systems should be programmed in Java, and will not work on iOS operative systems.
Additionally, Native apps need a larger development phase given that ideally requires several
testing cycles.
Following a different concept are the Mobile web apps. Although they seem
applications they are websites that are run by a browser. They are links to webpages that have
been accessed before. Since they use web technologies they are not limited to a platform for
development. Thus, they are available for all operative systems. Furthermore, they need less
testing cycles than the Native apps and require an easier methodology for distribution.
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As a mixture of Native apps and Mobile web apps are Hybrid apps that share
characteristics from both. They resemble a Native app in the fact that they live in the
application store and can access the hardware's specific from the device. On the other hand, as
the Mobile web apps do, they rely in a browser to be rendered.
The successfulness of an app depends very much on how user-friendly it is. Thus, the
design of the first prototypes of the app, including the layout and functions, has to be carefully
chosen after receiving feedback from future users. The prototyping phase of the app is in
charge of creating several versions of the app before launching the final version. It helps the
designer when developing the idea to test the app and obtain conclusions with what to
improve the final product. It also helps to assess if the concept of the app will work as
intended. The evolution of the prototype is based on the evolution of the idea itself and the
feedback obtained from the users that tested it. As the concept of the app is more clear, the
prototypes increase in terms of fidelity and complexity as shown below. (Busche, 2014).
a. Video prototype. These prototypes are useful in the first stages to pitch an idea. Icons,
text and illustrations may be used to solve a problem prior to the actual functions of the
app have been developed.
b. Wireframes. It is a low fidelity prototype and although one may consider to invest time
on them, they are designed to be quickly discarded. They can be done on in paper sketches
or in apps if fidelity is to be tested.
c. Paper prototype. A paper prototype is a more advanced stage than wireframes and they
feel more real since the tester can interact with it. It presents elements of a mediumfidelity prototype where the interface is already defined. It has the benefit of being
flexible and re-arrangeable.
d. Medium and high fidelity prototype. It has a similar functionally with the paper
prototypes whereas the main difference that the output is seen throughout a screen and the
user gets the tactile feeling. It is the last phase prior to coding and therefore it should be as
similar as possible to the final app.

3. Proposed solution
The solution chosen to relieve the stress amongst people with ASD is a mood check-in
application for mobile phones, computers and tablets called Good Work. Good Work has
been designed with the aim of giving people with ASD the possibility to define whether they
want to have a conversation or not and on which topics they want to have conversations
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within working hours. Although our principal scope is towards people with ASD, the app is a
stress-relieving factor for all employees, and by its implementation we expect that all
employees will be more productive during working hours. This app is therefore designed to
reduce stress and help people struggling with social interactions.
By stating in which topics the workers are interested in, the workers are more prone to
have chats with people with the same interests during breaks. On the other hand, by stating
that they do not want social interaction, the rest of the workers know with whom they should
not interact. We are aware that, especially when starting using the app, some employees may
not feel confident with the fact that their bosses can check their status, especially if they set
the state “open to any conversation”, but we expect that both the boss and employees see
Good Work as a personal mind state and not as an excuse to find interactions.
This app is different from other apps on the market given that it is an app designed to
improve the work environment. It is not one more social media as there are no options such as
changing profile pictures, sharing feelings or having internal messages. Our aim is not to
compete against Facebook, Instagram, Twitter etc. Good Work stands out from the rest of
apps on the market given that it is solely created to fulfil workers necessities during the
working hours, unlike the rest of mood check apps, that are designed for their use in the spare
time.

3.1 Functionalities of the application
This application will be available for all mobile devices such as smartphones or tablets
and for all operating systems. In order to also help people who does not have a smartphone, a
web version has also been created to be available online from any computer. Once the
employees arrive at work, they can set their mood based on how much social interactions they
prefer. The outputs of the application are given in two different ways:
1. One output is displayed on the mobile device itself and provides information about all
the other users’ moods.
2. Another output is displayed on a big screen in a common area within the company,
showing a resume of all users’ current mood.
In addition to this primary function, the application has other functionalities:
1. A settings window where the user can change his password and background colour.
2. A settings window where the user can choose how layouts has to be sorted, i.e. by
users’ names, by working team’s names, or by mood.
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3. A research mode on each layout in order to get a quit access to a specific user using
his name or to all users within the same mood activated.
All these functionalities, and the way they are implemented, are presented in the flow charts
of our prototypes in Appendix 6.

3.2 Moods of the day available in the application
When the user connects to the application he can choose between three different preset modes and between two possibilities within each mode. The first mode, “Interested in
work related topics”, can be useful when employees are only open to discuss work topics.
There are moments during the day when employees are focused on a task and would only be
open to receive input from what he or she is doing. The second mode, “Open to
conversations”, can be useful when one does not mind having a chat at work. It is important
to highlight that by setting this mode the user is not looking for an interaction that could be
seen negatively. Instead it describes the mood of the user, stating that he would have no
problem in having a chat. The third mode, “Prefer no interactions/Please, do not disturb”, can
be useful when employees do not want to interact with their colleagues. This mode is
specifically designed to help people with ASD from unwanted social interactions. It could be
useful for introverts who also find social interactions exhausting and for anyone who does not
feel like interacting in a certain context.
Within each mode, the user has two possibilities. The presence of double lines
surrounding the mood symbol signals that the user has a break while still keeping the default
mode. Therefore, all modes can additionally show that are having a break, which could be
especially interesting for people open to any conversation to meet with colleagues and have a
chat.

3.3 Flow chart of the application
The solution proposed is the last prototype we did on Axure and which has not yet
been presented to users. Appendix 6 presents the flow chart of this high fidelity prototype and
contains all revisions made after all user tests were realise. This will be further explained in
chapter 4.
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4. Methodology
In order to provide a concrete, original and creative digital solution to our challenge,
we established a seven steps methodology. This chapter presents and describes all these steps
in the chronological order.

4.1 Planning of the project
The objective of the team was to provide a solution to our challenge on time for the
final presentation. As the timeline of the intensive course is compressed, the first big step is to
plan the project. To do this efficiently, we chose to use a famous project management tool: the
Gantt chart. This tool presents the start and finish dates of steps done during the project. It is a
visual tool that helps the team to get to know what the goals of the day are, and to get an
overview of the project and its completion. Moreover, the value of this tool is its flexibility, as
it is made in Excel it is easily adaptable according to the daily evolution of different tasks.
(American Society for Quality, 2016). Our Gantt chart is presented in Appendix 1.

4.2 Business model of the project
Once the planning was done, it was necessary to understand all elements around the
project:
•

Who is our target? Who are beneficiaries of the Good Work application?

•

Who can be our future partners? What is our value on the market?

•

What are our available resources? Do we need more resources?

•

How can we promote the product? Could it provide some revenues?

All these questions are fundamental if we want to build the perfect product to meet the
needs of Good Work user’s. That is why answering them is a full step of this project
methodology. Moreover, solving these points will generate a needed business model for the
Good Work app.
One more time we used a powerful project management tool to achieve this task
efficiently, the SWOT matrix. We made this during a brainstorming with all the team
members and wrote down the strengths, weaknesses, opportunities and threats of this project.
This SWOT matrix is presented in Appendix 2. We then developed key points written on this
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matrix to write down partners, activities, resources, costs, revenue, value, customer
relationships and segments of the project. These last categories are the usual ones needed for
the realisation of a business model. The business model is presented in Appendix 3.

4.3 The conceptual prototype
The time is set, the environment of the project is known, and at this step we must
move on the app itself. We started by a team brainstorm in order to get a conceptual prototype
of the app. The idea is pretty simple; the details and layout of the interface does not matter.
We just want to know what will be interactions, functionalities and processes of the system.
For this point of the methodology we chose to do a sketch of a primary flow chart on a
blackboard. Using a rectangle by active window, just to know how information presents on
the app.
The main ideas for this prototype are:
•

•

3 main screens
-

One screen with user information: name, photo, company and office name

-

One screen to set moods

-

One screen to display moods of all employees in the company

4 moods available
-

Free, open to a chat

-

No interactions

-

Open to all topics

-

Open to work topics only

4.4 Elaboration of survey for crowd-testing
We decided to use prototyping for an important reason. We wanted to create an easy
access to test environment to receive quickly feedbacks from future users in order to fast
improve our solution as the schedule was tight. As we have the basic concept of how the app
should work, we now need a new step in the methodology to create a survey to make a crowd
testing useful.
To test the conceptual prototype, the survey is simple and composed of just two questions
which we asked the challenge owners:
•

Is the concept relevant for you so far?
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Do you have any implementation you would like to see regarding the primary
functionality of the application?

As they were confident about our concept we had to improve the prototype to test it again.
But to conclude with the survey for crowd testing we also had to improve the list of questions
in order to have as much constructive feedbacks as possible. We decided to set a list of
important points to present during future crowd testing regardless the prototype level:
•

How do you find the general design of the application?

•

How do you find colours used?

•

How do you find logo, images used? Is it clear enough?

•

How do you find the text in the application?

•

How do you understand moods presented in this application?

•

Try to set a specific mood of the day?

•

Try to access the layout presenting the overview of the company mood?

•

Do you have any implementation you would like to see regarding the primary
functionality of the application?

4.5. The low fidelity prototype
Once feedbacks about the concept were received, we improved the prototype to create a
first low fidelity prototype. The objective is simple, to create an overview of the application
with a first design suggestion to the challenge owners, and make it interactive for a first
crowd test on challenge owners. This design includes green as the general background colour,
and four moods are available. The four moods are:
•

“Free, open to chat” represented by a coffee cup

•

“Open to any conversation” represented by a chat bubble

•

“Interested in work topics” represented by a pen writing on a paper

•

“Prefer no interactions” represented by headphones

The design also includes the following functionalities:
•

A login page

•

Settings to change password, company name and team name

•

A layout displaying all company moods sorted by user’s name

•

A layout displaying all company moods sorted by team’s name
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A layout displaying all company moods sorted by different moods

To make the prototype interactive, we used powerpoint and its hyperlink functionality.
The flow chart of this prototype is presented in Appendix 4.

4.6 The medium fidelity prototype
Now that we had a first product tested we needed to refine the prototype according to
the challenge owners’ feedbacks and increase the fidelity of the prototype. The aim was to do
this as much as possible until the project ends, in order to finish with the best prototype
possible. According to the crowd testing made on the low fidelity prototype, two moods can
be mixed in one, some people can be in break and still do not want to be open to all
conversations. Also the colour green can be stressful after a long period. There are too many
settings so far.
Such, we created the medium fidelity prototype in order to tackle these issues and
generate a new proposition to challenge owners. This new design is now composed of just
three moods:
•

“Open to any conversation” represented by a chat bubble in a square icon

•

“Interested in work topics” represented by a pen writing on a paper in a triangle
icon

•

“Prefer no interactions” represented by headphones in a circle icon

The design includes also new functionalities:
•

The login page is still present

•

Changing password is still present but setting to change the background colour in a
list of 5 defined colours (blue, grey, red, green, yellow) is new

•

Possibility to say if you are in a break or not, no matter your previous mood
selected

•

A layout displaying all company moods sorted by user’s name with now a research
tool to look for specific users

•

A layout displaying all company moods sorted by team’s name now with a team
selection tool to display a specific team

•

A layout displaying all company moods sorted by different moods now with a
mood selection tool to display a specific mood or to display all people in a break

•

A user guide available on any pages
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To improve the interactivity of the prototype we stopped using PowerPoint and started
using a professional software: Axure RP8. This tool is more flexible than PowerPoint and
allows condition on hyperlinks. We can also generate an online test platform such as full html
files in case we are unable to meet a user so that he can still test it and send us feedbacks by
mail after. The flow chart of this medium fidelity prototype is presented in Appendix 5.

4.7. Final high fidelity prototype
After a crowd test of the medium fidelity prototype on eight different users, we
received new feedbacks to generate a last high fidelity prototype for this project before the
submission deadline. According the crowd testing made on the low fidelity prototype, the
“prefer no interaction” mood could be changed to a “please do not disturb” mood and the
break mode could be misinterpreted. Also, instead of using a new window to get company
moods layouts it could be better to use a dropdown menu while being on the start page.
Finally, the colour choice is too poor, and there is too much written information on all
layouts.
Such, we created the high fidelity prototype in order to tackle these challenges and
generate a last proposition for the project. This new design is now composed of just three
moods:
•

“Open to any conversation” represented by a chat bubble in a square icon

•

“Interested in work topics” represented by a pen writing on a paper in a triangle
icon

•

“Please, do not disturb” represented by headphones in a circle icon

The design includes also changes in functionalities:
•

The login page is no longer present. The user will login just once, the first time

•

The setting to change colour of the background is now made using a large colour
palette

•

The break mode has been removed

•

A user guide is available on all pages

•

All layouts are available from a dropdown menu in the start page

•

In settings, the user can check if he wants by default a layout sort by name, by
team or by mood when tapping on the dropdown menu.

•

The search mode is presented on the dropdown layout. If the user searches another
user’s name it displays the mood of this user. If the user searches a mood it
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displays all users having this mood at that time. Finally, if the user searches a team
name it display the moods of this whole team.
The flow chart of this high fidelity prototype is presented in Appendix 6.
Finally, this methodology allowed us to handle our project on time (step 1) being aware of
all the environment of this application (step 2) and to provide a final complete solution (step
7) computed from iterations (step 4, 5 and 6) of different user tests (step 3) realised within the
three weeks of the project. Looking at Appendices 4 to 6 give an idea of the overall evolution
of different functionalities and complexity of the project.

5. Findings
The prototype of the app was tested three times by a heterogeneous group of
participants, in terms of age, gender and personality, diagnosed with ASD. We got generally
positive feedback from the Autism Association Sør-Trøndelag on our user testing in terms of
usefulness and feasibility of the app. However, as discussed above, the ASD conditions are
fairly complex and diverse which leads to some behavioural coincidences, but also many
differences, especially noticeable in people with different age, amongst people within the
spectrum. Thereby, not all the participants had the same opinion of how the app could be
improved. Nonetheless, the participants agreed on how some features of the app were not
satisfactory enough.
Firstly, the participants seemed to perfectly understand the modes “Open to any
conversation” and “Only work related topics” and in which cases they should be used.
However, they thought that the mode “Prefer no interaction” may be not restrictive enough,
since other workers may indirectly disturb the person with ASD by continuously passing
nearby or making noise. The mode could be rephrased to “Please, do not disturb me”.
Furthermore, the use of the break mode was not obvious since people with ASD tend to take
the statements literally, which could lead to the overuse of this mode even when they have a
small rest from work.
Second, one of the main struggles of the participants with the app was to find where to
sort the colleagues based on name/group and mood. From the users point of view this option
is too far from the main menu and involves many steps. It could be improved by keeping the
app more user-friendly.
Third, there was different inputs concerning the amount of text: whereas some
participants (young profile) found that the app text could be reduced, other participants (older)
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commented that they prefer the text because for them it can not be misinterpreted. Probably a
good solution for the future would be to give the user the possibility of setting whether they
want to have the moods represented by icons, both icons and text, or only text.
Additionally, the application could be kept simpler. This is a very general idea that
could be achieved by cutting down functions and information. Simplicity would also make the
app to more user-friendly. Several cases were pinpointed by the participants:

•

Elimination of unnecessary information for the own user such as the company he
works in or his company group

•

Elimination of functionalities that were not perceived as indispensable such as the
“break mode” or the login layout, that could only be present the first time the user
opens the app or when she or he log out

•

In the overview of the status of the company members the status could be
rephrased from “Clement is open to any conversation” to “Clement, open to any
conversation”. This idea also partially overlaps the previous point of reducing the
amount of text

Not only did the participants give constructive feedback about the already existing
functionalities, they also proposed new options to help the app being more user-friendly. In
this regard, the participants proposed the presence of a drop-down menu where to see the
status of the rest of the colleagues instead of the use of the left-top button. This layout could
have the search mode straight on the top.
Other participants proposed to include darker colours within the background colour
palette since by now, the app only includes light colours. Based on the comments during the
testing of the app, dark colours would feel more relaxing than lighter colours.
Finally, one of the participants recommended the incorporation of the app in the
NTNU system, since NTNU already works with a similar, but more basic system, which
displays who is in their office and who is not. All these findings helped us implement the last
version of the prototype, a high fidelity prototype, which is the proposed solution for this
project. The flow chart of this solution is provided in Appendix 6.
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6. Discussion
6.1. Theoretical implications
By combining the arguments of Giddings & Hopwood (2002) and Mulgan (2006) one
can conclude that there are close ties in the relationship between sustainable development and
social innovation. To achieve sustainable growth there needs to be a shift from materialistic
needs to societal needs to avoid harming the environment. One of the keynotes for this is
improving the health outcomes for the population, as this is a major factor in a country’s
economic growth. Through social innovation we can improve the quality of life among the
ASD community, as it seems that the market cannot provide sufficient solutions for the health
issues related this group. Governments also seem incapable of providing enough social
workers to address psychological health issues that this group faces.
Because of the lack of enough specialist supporting systems and the lack of
understanding autism in the society, our project Good Work can be useful to improve these
two conditions. As social interactions can be a major source of pressure and stress for people
with ASD (Howlin, 2000), we argue that by using Good Work all users can better understand
each other and stress factors can be reduced at work, especially people diagnosed with ASD.
We believe that this makes it easier for people to stay in the workforce, because it decreases
social stress.
In the JD-R model (see chapter 2.2) the health-impairment and the motivational
processes are independent, but they still interact in predicting employee wellbeing. For
instance, job resources (Good Work app) may buffer the negative effects of job demands
(social interactions), and high levels of job demands (social interactions) may enhance the
motivational effect of job resources (Good Work app), such that when facing high demands
that require job resources, resources become more salient and valuable to the employee.
To conclude, the Good Work app is a resource that can contribute to lowering stresslevels for employees, both people with autism, introverts, or people who are easily distracted
when they try to focus on work. This is in line with the feedback we got during both first and
second crowd tests we got positive feedback from the challenge owner and the people with
ASD that they could see the value of implementing this in companies.

6.2 Practical implications
It was challenging to create the app, as we did not have a student from computer
science in our group. It led us to adapt our methodology and to stay at a prototype level. As
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Clement was the only one that had some engineering knowledge, he had to spend some time
learning a new prototyping software: Axure. We had to make a priority to only focus on the
functionalities of the app. However, we are confident that our last high fidelity prototype
gives a clear perception of our concept despite a lack of a web developer in the team.
We were able to conduct two crowd testings of our app. First with the challenge
owners using the low fidelity prototype and then with eight people with ASD using the
medium fidelity prototype. Due to the limited time frame, we decided to not do the test on
neurotypical participants, especially because the app is primarily created to reduce stress
among the ASD users. Regarding main findings, there was a disagreement among the
participants of the wording of our “prefer no interaction” mode. Some would like it to be
“Please, do not disturb me”. Clearly, the ASD community is a heterogeneous group, and
different wordings or different colours can cause disliking or stress to individual, while for
others it does not. Also another thing we became aware of was that our intentions with the use
of the break mode were not clear to some of our participants. One found it to be stressful, as
this could mean that the break mode had to be used every time one wanted go to the toilet or
during a small rest. Our intentions were that it would be used during lunchtime so that those
who do not want to interact or find it stressful to talk about personal topics could be in control
over the social setting. If we want to continue to have the break mode, this is something that
needs to be addressed by us. All these remarks improved again our final prototype presented
in Appendix 6, which is now in high correlation with user needs.
For the methodology implemented to achieve our goal, we find it was the good one to
use regarding the tight time schedule of the course. Indeed, we managed to create three
improved prototypes based on two crowd test in less than three weeks. If the timeline would
have been longer, we would have conducted several others crowd test on higher number of
users. In order to step up from prototypes and create the first draft of the real application
based on user’s needs.

6.3 Limitations
As discussed in the introduction, our app is a Native app that naturally takes more time
to test than for example the Mobile Web apps. Therefore, and due to the time frame
limitation, it just allowed us to do two crowd tests of our app on a limited number of people,
leading to three iteration processes. Without a longitudinal study we cannot be sure that our
app actually will have a positive impact on the stress level for people with ASD. However,
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with the feedback and the theory that supports the idea of higher productivity when lower
stress, we feel positive towards future testing and results.
The other important limitation was the lack of computer science knowledge within the
team. Adaptation was the key and we still manage to get user’s feedbacks using interactive
prototypes, but developing a real usable smartphone application would have been more
realistic.
Also, we are aware that the Good Work project is similar to other programs where you
can show if you are busy, in a meeting or free. However, we argue that our goes beyond these
functions and will be of better help for the employees to understand and create acceptance
among themselves. With our application the user will be in full control over his or her social
interactions, something, if not, people with ASD find stressful, and neurotypical employees
will by this be given some guidelines to how they should interact with their colleagues.
There is also a question of whether we will be able to make neurotypical people use
the app and see the value of it when we have not had the opportunity to test it long term
within a company. During the interviews we did, it became clear to us that not every one of
our test panel were positive and confident that our app will be used by all the employees, not
only the people with ASD. It was a concern that only the employees with ASD would use it,
and that they then would become segregated and treated differently than their colleagues. As
we want to focus on an inclusive work environment, it is important that also other employees
use the app. The moods can be helpful for other employees as well, some are not talkative in
the morning, some have difficulties concentrating when colleagues come and go, and others
are introverts who need some space and time alone during the day to be efficient. We
therefore have a positive attitude on this issue which is for us the most challenging of this
project.
Finally, the last limitation concerns future work and how we can market the
application. It is a niche product specifically targets people with ASD and the companies they
work for. It is therefore important for the success of the application that the marketing is
effective. This brings us to the next sections were we will discuss possible future
implementations of the Good Work application.

6.4 Future work
In this project we decided to focus on the functionalities and the content of the
application to have a product as much user friendly as. For future work, it will be necessary to
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develop the design, so that it will be attractive to the user and with a focus on a minimalistic
look, as we have gotten feedback that many sensory input can be distracting and stressful.
A continued work on the app will also entail further testing on the usability of the app
among a broader group - this will include both people with ASD and a neurotypical group.
We will also need to conduct a longitudinal study within companies that utilizes the app to
assess whether it reduces stress for employees with ASD. If possible, it will be necessary to
conduct this study in more than one company to be sure that our results are valid.
We also have to develop a business plan based on our business model presented in
Appendix 3 where marketing will have to be taken into account. As mentioned above, we will
have a challenge to reach out to and convince companies to implement our app. It is therefore
necessary with a strong marketing plan. At this time, we propose to target small companies, in
cooperation with the Norwegian Autism Society, and go from there. We will have a focus on
the benefits of hiring people from the ASD community, as well as the benefits for
neurotypical employees. If successful, we have thought of contacting the Norwegian Labour
and Welfare Administration (NAV) to pitch the idea to be included in the IA-agreement for
companies (inclusive work life), as there is a challenge in the ASD community regarding
entering and staying in the work force.
As mentioned before, one of the limitations of our app is that it can be perceived to be
too similar to already existing “check-in”/”status” programs used to indicate the availability
of employees. It might therefore be fruitful for us to do the testing within companies that have
previously used these types of programs to see whether they find our app more useful or not.
Something we need to keep in mind is if we can integrate our app with the existing “checkin”/”status” programs, if not they will be of competition to us. One of the concrete feedbacks
we got was that we should consider to contact NTNU as some departments already use these
types of systems. Another aspect of this is that the ever increasing number of apps on phones,
compiling plenty of functionalities such as chat, social networks, payment services, calls and
messages and so we could think about integrating this small check in application into a bigger
one.

7. Conclusion
The outcome of this project is an interactive high fidelity prototype created after two
crowd tests on people with ASD. The application was built in order to tackle the challenge
“help people with ASD to better handle stress” and in a larger scale in order to fulfil the UN
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SDG’s regarding health and work. The conception of this product needed several steps of
brainstorming, planning, business modelling and crowd testing before reaching a prototype
fitting as close as possible users needs.
The Good Work project involved a multidisciplinary and multicultural team of five
members. It was interesting to discover how everyone knowledge was useful and needed in
the project and where all competences were complementary.
We are very positive regarding Good Work since our findings show that, although our
first prototypes needed to be modified, the application is very well welcome by our main
target, the people with ASD.
We feel confident that our product will contribute to the sustainable development by
fulfilling the economical, environmental and social goals. We believe that our application can
be successful since we don’t think there is such a program in the market that can be used as a
working tool. Indeed, we recognise threats such as to actually get all the workers to use it but
as explained above we think that by associating the application to other functions (e.g. checkin at work) in the future we can overcome them.
By following a quote that motivated us in the first week it does not matter how small a
step is as long it is in the right direction we hope that Good Work can take a step further and
become a real service that would actually have an effect, not only for welfare of people with
ASD, but also in the life of neurotypical people. That would make our work and the whole
course much more transcendent for all the people involved in it.
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Appendix 4. Flow chart of the low fidelity prototype
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Appendix 5. Flow chart of the medium fidelity prototype
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Appendix 6. Flow chart of the high fidelity prototype

