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Abtract

Emotional development is a vital aspect of the social life 

of individuals, especially children with Autism Spectrum 

Disorder (ASD) since they struggle to recognize the feelings 

of others. In order to fully develop, a holistic approach to 

therapies is required including in-person therapies, home 

exercises, and social interaction. This study aimed to suggest 

a digital service system for supporting the development 

the children with the help of face recognition technologies. 

This study developed a service idea called Auxilium which 

provides online gamificated activities for children with ASD 

to facilitate their supplementary therapy exercises on desktop 

and mobile platforms. Auxilium is designed to be used by the 

children, their parents, and their therapists on the base of the 

human-centered and inclusive design approach. The therapy 

exercises are customized for each child by the therapist with 

the help of AI of Auxilium. The interaction method with the 

platform is facial recognition, and a prototype was evaluated 

by stakeholders with respect to effectiveness and usability. 

For the sake of user testing, semi-structured interviews were 

conducted with qualitative and quantitative questionaries. 

During the testing, a working prototype was used to investigate 
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usability deeply. The results were promising about the service 

in terms of answering the digital gap, being supplementary to 

the real therapies, motivating the children with gamification, 

decreasing frustration of therapies for the children, and 

creating a community with different stakeholders for Autism 

Spectrum Disorder. Consequently, this study suggests that 

digital games, which use facial recognition, can support the 

emotional development and expression of children while 

supporting their regular therapies. 
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Introduction
T H E  C O R E

Starting from early ages, humankind has designed artefacts 

to contribute to their lives and improve their survival 

skills. In order to create artefacts, they need a cognitive 

process of observing, analysing, designing and creating. 

This neural process is also similar to human interaction and 

communication because the artefacts can be perceived as a way 

of communicating life. Therefore, the neural process and its 

development have always been a fascinating topic for academia 

and its literature. It is perceived as one of the fundamentals of 

human society and interactions within them. From the societal 

level to the individual level, neural development affects each 

connection between people therefore, the disorders in it impact 

each member. In this research, I focused on one of the most 

common neurodevelopment disorders which is an autism 

spectrum disorder (ASD). It affects about 1% of the world’s 

population which is over 75,000,000 people (Borgi et al., 2022). 

From a designer’s point of view, ASD is an interesting topic 

to investigate in terms of democratization and inclusivity for 

disadvantaged groups.
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F R O M  S U R F A C E  T O  D E E P ;  A U T I S M

Autism is a disorder that mainly is related to social 

and communication problems. These problems 

include repetitive and restrictive behaviors that 

can be at different levels depending on the person, 

therefore, it is described as a spectrum disorder 

abbreviated as ASD (Lord et al., 2018). The levels 

of severity are based on social communication 

impairments and the above-mentioned behaviors 

(American Psychiatric Association, 2022). There 

are 3 different severity levels of Austim depending 

on the requirement of external support to survive. 

The diagnosis process is determined by the doctors/

experts. The first level is called “requiring support” 

a.k.a low-functioning autism. At this level, the 

people have noticeable impairment in terms of 

social communication such as atypical answers and 

unsuccessful responses to social overtures from 

others. In terms of repetitive behaviors, people 

with this level have inflexibility in their behaviors, 

experience difficulties switching between activities 

as well as problems with organization and 

planning (American Psychiatric Association, 2022). 

The second level is called  “requiring substantial 

support” a.k.a mid functioning autism. At this 

level, the people have marked deficits in verbal and 

non-verbal social communication skills. Moreover, 

limited initiation of social interactions and reduced 

or abnormal responses to social overtures from 

others are the visible differences. Furthermore, 

the inflexibility of repetitive behaviors, difficulty 

coping with change, distress, and/or difficulty 

changing focus or action are common symptoms 

of mid-functioning autism (Johnson & Myers, 

2007). The ultimate level is called “requiring very 

substantial support” a.k.a high-functioning autism 

spectrum disorder. The aforementioned level 

includes severe deficits in verbal and nonverbal 

social communication skills as well as severe 

impairments in functioning, very limited initiation 

of social interactions, and minimal response to 

“Requiring very less 
substantial support 
a.k.a high-functioning 
ASD.”
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social overtures from others. Moreover, inflexibility 

of behavior, extreme difficulty coping with change, 

and great distress/ frustration/ difficulty changing 

focus or actions are common traits at this level 

(American Psychiatric Association, 2022). Although 

all these levels are requiring a holistic approach 

to understanding every person on the spectrum, 

I focus on high-functioning ASD in this research. 

High-functioning ASD has more emotional and 

cognitive symptoms which seems fascinating 

to make research about exclusively emotional 

development and empathy skills. 

In the literature, autism spectrum disorder is 

notorious due to its difficulty to diagnose since it 

cannot be directly checked with a test like a blood 

test. The history of the children’s development 

and behaviors needs to be observed and analyzed. 

Although it is important to detect ASD as early as 

possible for kids to support them to reach their 
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full potential, most of the time they get diagnosed 

at older ages. There are instances where children 

can be diagnosed between 18 months however the 

most reliable diagnosis is provided by the age of 

2 (Hyman et al., 2020). Since the most significant 

approach is actively monitoring the development of 

the children, the children need regular checks with 

doctors or experts. This process can be identified 

as developmental monitoring and screening. The 

checks are expected to be executed regularly in 9, 

18, and 30 months periods, however, The American 

Academy of Pediatrics (AAP) suggests detailed 

checks also in 24 months (Lord et al., 2006). 

During the screening sessions, the doctors/ experts 

go over some questionnaires and checklists based 

on their investigations and the performance of the 

children compared to other peers. The most used 

questionnaires are the Modified Checklist for Autism 

in Toddlers (M-CHAT) focusing on toddlers between 

16-30 months, The Ages and Stages Questionnaire 

(ASQ), Screening Tool Autism in Toddlers and 

Young Children (STAT) which is more interactive 

including play, imitation and communication and 

Parents’ Evaluation of Development Status (PEDS) 

which is parent interview. All these methods are 

common techniques however there are more 

depending on the doctors, regions, and countries. 

However, most of them are designed according to 

American Psychiatric Association guidelines. There 

are 5 main guidelines which are called DSM-5 

Autism Diagnostic Criteria (American Psychiatric 

Association, 2022). However, these guidelines 

might differ from region to region depending on 

the regulations of a country. According to DSM-

5 Autism Diagnostic Criteria, the first guideline 

includes whether the children have visible deficits 

in social communication and social interaction 

across multiple contexts such as social-emotional 

reciprocity, abnormalities in eye contact, and 

difficulties using & understanding body language/

gestures, adjusting behavior to suit various social 

contexts, lacking adjusting their behavior according 

to a situation, having difficulties to understand 

abstract concepts and maintaining friendships with 

peers. The second guideline includes current or 

history of repetitive patterns of behaviors, events, 

and activities such as lining up toys, echolalia, 

stress/frustration under transitions between 

habits or activities, intense focus on objects or 

restricted interests, and extreme reaction or non 

towards sensory inputs. The third guideline is 

abovementioned symptoms must be visible during 

early neural development. The fourth one is that 

the symptoms must affect the regular functions of 

their life. The last one is the fact that disorders 

cannot be explained with an intellectual disability 

however, ASD can also co-occur with other 

disabilities (American Psychiatric Association, 

2022). Therefore, the screening sessions need to 

include other development tests to have a broader 

view of the current situation of the children.  

After the diagnosis, the children are directed to 

therapies provided by public or private institutions. 

For instance, in Turkey, the government provides 

2 hours of therapy for children who have public 

health insurance (Cavkaytar, 2015b), however, 

according to initial interviews, parents think this is 

not enough for a proper skill development process. 

Therefore, they prefer private rehabilitation 

centers which increase the gap between children 

who are of different socio-economical classes. 



The democratization of the therapies turns out 

into an emerging topic from this perspective. The 

other example is the situation in Italy. Likewise, 

in Turkey, if a child gets diagnosed with ASD, they 

are put on a waiting list for rehabilitative centers 

(public hospitals)(reference needed). Depending 

on the level of severity, this waiting list is longer/

shorter. If there is no place in public hospitals you 

may refer to other hospitals that have agreements 

with the government, claims one of the therapists 

in Italy who was a participant in the initial 

interviews. There are also private rehabilitation 

sessions from freelance therapists however, the 

economic gap between families determines the 

quality or frequency of the therapies that children 

with ASD get. In addition, in terms of economical 

aid, there are some funds that are provided either 

by the government or the region/city where the 

family lives.

In the literature on autism spectrum disorder, 

there are different methods of therapy depending 

on the expertise of the therapist and the needs of 

the children. The main therapy types are speech-

language therapy, social skills training, parent-

mediated therapy, occupational therapy, early 

intervention, behavioral management therapy 

based on applied behavior analysis (ABA), and 

physical therapy. The speech-language therapy 

includes verbal improvements with 1-1 sessions 

of activities such as naming objects, using words 

in sentences, or using images to communicate, 

etc. (Paul, 2008). Social skills training is a method 

to teach children how to interact within a real-

life context such as handling teasing, behaving 

properly during play, etc. (Frankel et al., 2010). In 

parent-mediated therapy, the parents are taught 

how to facilitate therapies. Occupational therapy 

includes real-life exercises to teach children with 

ASD how to deal with daily activities such as taking 

bath, doing sports, etc. (Case-Smith & Arbesman, 

2008). Another widely accepted therapy is applied 

behavioral analysis (ABA) which is promoting 

wanted behaviors and reducing negative behaviors. 

There are different versions of ABA such as positive 

behavioral and support (PBS) focusing on good 

motivations, pivotal response training (PRT) 

focusing on safe space based learning, the early 

intensive behavioral intervention (EIBI) focusing on 

a personalized collection of therapies and teaching, 

discrete trial teaching (DTT) focusing step-by-step 

learning with positive reinforcement (Behavioral 

Management Therapy for Autism, 2021). The last 

one is physical therapy which aims to improve 

the gross and fine motor skills of children with 

ASD. The abovementioned therapy methods are 

based on scientific research and include human 

interaction between the therapist and the children. 

Although each type of therapy includes human 

interaction and emotional expressions, there is no 

such therapy focusing only on emotional therapy. 

There is a case study about emotional therapy 

however it is focusing on traumatic experiences of 

miscommunication (Robinson, 2018). Emotions and 

facial expressions are the keys to creating better 

communication therefore, it is a critical aspect for 

children with ASD. They are usually taught during 

therapies and mimicking what they see from other 

people. 

-015



Recognition
Fa

ci
al

Tech



-017

The face is the main channel to express feelings and 

ideas for people as well as to understand others. 

Therefore, face plays a crucial role in our daily life. 

It became also an emerging topic in the digital 

technology field of facial recognition. The tech has 

become advanced over the years and is used widely 

on digital platforms. For instance, the filters that 

are extensively used on social media platforms for 

entertainment are based on this tech, also facial 

identification on smartphones is a product of this 

technology. In addition, artificial intelligence (AI) 

models can collaborate with facial recognition to 

understand which gestures are related to specific 

expressions, such as smiling is mostly related to 

happiness. Facial recognition tech is, briefly, one 

of the biometric identification methods based on 

the face of the people (Kaur et al., 2020). The 

process of facial recognition includes five essential 

steps, according to Kaur. The steps are image 

capturing, face detection, feature extraction, 

database matching, and person identification. 

The abovementioned steps are done by software 

systems, therefore, accuracy and effectivity depend 

on hardware and software quality. In spite of the 

fact the hardware and software are significant 

to recognize the face, the faces themselves have 

deeper issues to investigate. The face recognition 

algorithms might have problems related to 

illumination conditions of the environment, the 

pose of the face, facial occlusion, expressions 

differentiation, hairstyle, and age (Kaur et al., 

2020).

Due to the fact that age plays a significant role 

in facial recognition technology, the researchers 

categorize different groups of age to work with. 

Moreover, each range of age requires different 

treatment in terms of software algorithms and 

machine learning databases. In 2022, a group of 

researchers published a case study which is kids’ 

emotion recognition using various deep-learning 

models with explainable ai. The case study aimed 

to improve the experience of digital platform 

interaction for kids aged between 7-10. In order to 

do so, the researchers tried to understand the mood 

of the children during sessions with the help of 

facial recognition and explainable AI. It is claimed 

that understanding the mood and emotions of 

children is helpful for educational purposes as well 

as digital socializing (Rathod et al., 2022). In the 

research, the process of the understanding mood of 

the children is divided into 4 layers which are face 

D I D  Y O U  R E C O G N I Z E  M Y  F A C E ?



Figure 1

Figure 2 (a,b)

Figure 3 (a,b)
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detection from data, processing the data, feature 

extraction, and emotion classification. From Figure 

1, it can be understood that the process is multi-

layered and complicated however, the most basic 

layer is the detection of facial components including 

the eyes, cheeks, eyebrows, mouth, and chin. Apart 

from these components, in the secondary layer, the 

information on features of various face parts such 

as facial landmark points, face construction, and 

the gesture of the face, etc. are extracted (Rathod 

et al., 2022). The information is used to train the AI 

model to detect the emotions of the children better.

In the research, the classification of emotions is 

the main concern which leads researchers to find 

out how to distinguish basic emotions. In the name 

of finding a better solution for distinguishing, two 

main data set has been used to train AI which is the 

LIRIS data set and the author’s own data set. The 

LIRIS data set contains 206 video clips of 12 subjects 

with 24,000 emotional frames at a 30 fps rate. 

Figure 2 (a) is the publicly allowed sample image 

of the emotions in the LIRIS dataset. According 

to the LIRIS data set the AI can detect emotions 

with different percentages as highlighted in Figure 

2 (b). The disgust expression is the most difficult 

emotion to realize for an AI to recognize; whereas, 

sadness is the most recognizable expression among 

all (Rathod et al., 2022).

The contrary to LIRIS data set, the author’s own 

data set promises more accurate results with a 

high potential of correct detection. The dataset the 

author has composed of 81 videos of 12 subjects with 

12,000 emotional frames at 60 frames per second. 

Although the same basic emotion expressions 

are used in the dataset in Figure 3 (a) compare 

to the previous dataset, there is more balanced 

emotion detection by the AI. In this case, the most 

recognizable emotion is happiness, while, fear has 

the lowest percentage (Rathod et al., 2022).

In accordance with the research, it is highly 

significant which type of data set is used as a 

base to train AI for facial recognition. Depending 

on data sources, the success rate of the emotion 

classification differs (Rathod et al., 2022). For 

instance, the author claims that live recording of 

visuals and sound helps AI to classify emotions with 

a success rate of 98%; on the contrary, still, images 

or videos get a success rate of  78-95%. Therefore, 

it is highlighted that different methods of using 

datasets affect the quality of the classification of 

emotions for children. Therefore, live interactions 

create better solutions for the user experience of 

digital experiences. To sum up, classification of 

the emotions is critical and beneficial for children 

while getting educated or entertained. In order to 

determine the mood of children, the software of 

facial recognition is beneficial and improves overall 

practice. Therefore, there is an immense potential 

of this technology to create interaction for children 

with autism spectrum disorder. Moreover, such 

technology provides a new way of learning of 

gestures and mimics while mirroring children’s 

images on the screen; as a consequence, my 

research on emotional development for kids with 

ASD can benefit from this method. 

 



The design literature has been involved with autism 

spectrum disorder due to the fact that inclusive 

design approaches. The purpose of design is to 

create better experiences for all and designing for 

vulnerable user groups is one of the key features 

of creating a better solution for all including non-

vulnerable users as well (“The Curb-Cut Effect 

(SSIR),” n.d.). There are both physical products 

and digital ones designed to improve the lives of 

children with ASD. However, since this research 

is about digital approaches, the focus is on mostly 

digital solutions where children have screen 

interaction. I have selected two insightful examples 

as case studies to understand the current situation 

of digital solutions for ASD.

The first instance is called LOLA, or Laugh Out Loud 

Aid, which is an abbreviation designed in 2015. 

Tech Kids Unlimited, a non-profit organization 

dedicated to technology education, founded LOLA 

in order to use comedy to address the social and 

emotional needs of people with ASD and other 

neurological and learning disabilities (Unlimited, 

n.d.). Since abstract concepts such as humor are 

difficult to process for children with ASD, LOLA 

helps as a task reminder with positive feedback 

to motivate children (Figure 4). Motivation is 

essential for children with ASD to perform tasks 

without frustration. It is important to customize the 

experience according to their goals or preferences 

since children with ASD have distinctive and 

limited preferences on certain topics such as eating 

and playing. Moreover, since it is free for users, it 

can reach a wide range of end-users.

Otsimo is another successful instance as a case 

study because of its inclusivity and custom 

approach. Otsimo is a startup company established 

in 2016 that has a series of multi-platform mobile 

applications to help speech therapy and improve 

verbal skills with games (About Us & Our Story 

| Otsimo, n.d.). The company developed more 

than 50 games to support children with various 

conditions. During onboarding, the app asks users 

to answer some questions to create a personalized 

path for the children (Figure 5). Each path has 

its own levels and monitoring schemes. The 

application sets goals for each child to improve 

their skills, however, this goal cannot be edited so 

there is a huge alienation of the children from the 

process itself. Although it can be downloaded free 

on platforms, it requires in-app payments which 

W H A T  D E S I G N  H A S  T O  D O  W I T H  A U T I S M ? 
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creates a gap between families from different 

socio-economic classes. In addition, the company 

provides subscriptions for schools to use its apps to 

help to the education process of any student. This 

subscription allows the schools to track children’s 

development however, it is far from a professional 

aid or assistant (About Us & Our Story | Otsimo, 

n.d.). One of the gaps in Otsimo currently is 

lacking of direct communication between children, 

parents, and therapists/teachers/experts.  

 Nowadays, on the digital markets, there are other 

apps and games specifically designed for children 

with ASD however most of them are focused on 

speech, visual skills, and education. In spite of 

the fact that these areas of focus are significantly 

essential, emotional expression or development 

is usually neglected by digital interactions. Since 

emotions have both psychological and physical 

aspects, it plays an extensive role in life as a source 

of motivation (Alexiou et al., 2012). Therefore, 

understanding the emotions of the children during 

digital interaction can alter the frustration of heavy 

cognitive load for the kids and can improve the 

overall digital experience.

Figure 4

Figure 5



The background information about autism spectrum 

disorder arouse my curiosity about the relationship 

between neural development and emotions. 

How emotional development and expressions 

are essential for the children to create bond with 

others and improve social interactions. Although, 

social skills improve with real life experiences, 

digital interaction can simulate the real life 

experiences for the wider audience. Therefore, 

digital products or services can help children with 

ASD to enhance their social abilities. From this 

perspective, I want to research extensively on how 

might we support emotional development and 

emotional expression for the 5-7 years old kids 

within high functioning autism spectrum with the 

help of digital interactions? The digital interaction 

that I envision includes using AI integration 

by using facial recognition to facilitate digital 

supplementary therapy sessions. These sessions 

contains personalized therapy games on weekly 

basis. Starting with this base idea, a complete 

service idea is developed around the children. My 

research question tackles also larger concept of 

experience of a service for all the stakeholders 

such as therapists, parents, even governmental 

institutions. This happanes since autism spectrum 

is not only related with individual effort but also 

collective effort connected with external factors in 

children’s life. 

M Y  R E S E A R C H E  Q U E S T I O N

Connecting the dots:
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how might we 
support emotional 
development and 
expression for 
the 5-7 years old 
kids within high 
functioning autism 
spectrum with 
the help of digital 
interactions?
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The design strategy is the core of a research or 

a project. It helps to understand what could be 

the best way to approach research question. The 

research question I have mentioned above require 

more flexible attitude due to fact that there is not 

certain design solution for my research question.  

While working with uncertainty, agile design 

methodology is the best way to start thinking 

since it allows researchers to be more iterative and 

evolutionary (Fard, 2020). According to Fard, the 

agile design process has seven continuous steps 

which are understand, research, sketch/concept, 

design, prototype, test, refine. These steps follow 

eachother until reaching the optimum solution 

for the desired results (Figure 6). To reach such 

desired results conventional waterfall methodology 

becomes less useful because it is difficult to recover 

from errors on the process or adapt to fast changes. 

However, figure 6 shows the flexibility and 

adaptive approach of agile design. Therefore, for 

this research project, I use the agile design process 

to create an embracive solution.

Understand 

For the sake of understanding the current situation, 

initial interviews with therapists and parents were 

suitable option for my research. Although I wanted 

to focus on international overview of ASD in order 

to have a broaden vision, I could only contact 

a parent and a therapist in Turkey. According to 

interviews, I realized the importance of having 

close contact and collaboration with therapists 

during the project which perfectly fits agile design 

strategy I set.  

Research

For research part, literature review and desk review 

have been done. In the next chapter literature review 

is examined deeply in terms of digitalisation of the 

games and therapies and emotional development 

of children with ASD. The desk review is helpful 

to the desk review is helpful to understand what 

we can do to provide better opportunities for kids 

with autism. As a tool make research, I use google 

scholar search engine and related websites. In 

order to collect the articles, store and cluster them 

I use Miro. After selecting most related articles to 

my research question, I find common features to 

categorise them. Then I focus on most promising 

aspect of my research. 

I L L U M I N A T I N G  T H E  P A T H :  D E S I G N  S T R A T E G Y 



Sketch/Concept

The sketch step of the research includes idea 

generation based on insights of previous steps. 

According to insights of  literature and desk review, 

I find gaps and opportunities. For the concept 

generation process, I use Miro board as well. 

Design 

In the design step, I make search about how to 

execute an user interface and user experience for 

the children between 5-7 years old with autism 

spectrum disorder. Since the target group has some 

challenges, inclusivity and accessibility are the key 

feature for the design. In similar to previous steps, 

I use Miro for the design execution. 

Prototype

The prototyping is the most critical step in the 

research because it determines whether my concept 

idea works as intended or not. In order to create 

complete user experience, it is significant to 

manage a working prototype with all the interaction 

styles envisaged such as facial recognition and 

touch control. In the prototyping process, Figma is 

used to create working mock-up and for the facial 

recognition interaction a tool called Morphcast 

Studio. 

Test 

User testing is the core of design sprints since it 

provides real life feedback from the user group. 

For the sake of getting insightful feedback, I 

plan to collaborate with children who has autism 

spectrum disorder. In order to reach the children, I 

arrange a collaboration with a rehabilitation center 

in Turkey. I plan user testing both online and 

presence since I work with people from different 

countries. In the user testing, there are two steps 

which are prototype experiement and interview. 

Both steps help to understand what goes well and 

can be improved. The testings are done with Figma 

and web browser that can use camera and speakers 

of the devices. 

Refine

In the refinement step, I use feedbacks and 

comments to revise the prototype to prepare it for 

the next design sprint. This step is where extra 

developments are added. 

The research requires more then one design sprint, 

however, I have a time limitation of 6 months. 

Therefore, I can do only 2 agile loop. The design 

strategy of the research additionally consist of 

service design explorations to have a holistic view. 

In spite of the fact that the research question 

requires support from other fields such as frontend 

development, and psychiatry, I try to cover most of 

the prerequisite by myself with the research I make  

and by the therapists that work with children with 

ASD. 
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Literature Review

In the academic literature related to my research question, 

which is supporting emotional development and emotional 

expression for 5-7 years old kids with high functioning autism 

spectrum with the help of digital interactions, there are three 

main topics I want to explore extensively. The first one is 

digital education, therapies with games. I want to explore 

this topic because of the fact that digitalization in therapies/

education can improve motivation while reducing frustration. I 

want to learn how I can create a service where children feel less 

frustrated and are willing to continue using the service. The 

second one is the emotional growth of kids with ASD and how to 

express it. I want to deeply investigate this topic to have a better 

perspective on emotional development and facial recognition 

with the help of a case study. The third one is designing for 

autism. The third topic is essential because it creates the base 

for my research as a designer and I want to understand what 

kind of design approach can fit best to my research.  In the 
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academic literature related to my research question, which is 

supporting emotional development and emotional expression 

for 5-7 years old kids with high functioning autism spectrum 

with the help of digital interactions, there are three main topics 

I want to explore extensively. The first one is digital education, 

therapies with games. I want to explore this topic because of 

the fact that digitalization in therapies/education can improve 

motivation while reducing frustration. I want to learn how I 

can create a service where children feel less frustrated and are 

willing to continue using the service. The second one is the 

emotional growth of kids with ASD and how to express it. I want 

to deeply investigate this topic to have a better perspective on 

emotional development and facial recognition with the help of 

a case study. The third one is designing for autism. The third 

topic is essential because it creates the base for my research 

as a designer and I want to understand what kind of design 

approach can fit best to my research.  



In the literature review on the topic of digital 

transformation of education/therapies, I realise 

that the process of digitalization of education 

become an emerging topic during covid pandemic 

in 2020 (Bogdandy et al., 2020). Although the 

digitalization of education became a hot topic, the 

digital transformation of therapies is rooted in 

healthcare services (Belliger & Krieger, 2018). In 

the case of ASD, it is critical to have, one-to-one, 

in-person therapy sessions since children need 

to interact in order to improve their social skills   

(Sharma et al., 2018). However, children with ASD 

are expected to exercise also in their free time 

at home because repetition is the key factor to 

persistent behavioral change. Therefore, a home-

based application can support the therapy process 

in the long run. 

For instance, in 2019,  a group of researchers 

made a research about wearable devices for 

children with ASD, titled as the effect of wearable 

digital intervention for improving socialization in 

children with autism spectrum disorder. This study 

highlights the potential of digital home therapy 

to supplement the standard of care by reinforcing 

facial engagement and emotion recognition, which 

suggests either or both could be a mechanism of 

action driving the observed improvement (Voss et 

al., 2019). In addition, the results are promising 

in terms of children’s engagement and desire 

to continue to practice therapies. The children’s 

engagement with home-based interactions can 

help to support their regular therapies (Voss et al., 

2019). Therefore, I realized that digital services 

can increase the enjoyment of supplementary 

exercises to therapies with assistance for the 

children. During the literature review, I encounter 

a case study which is called Imutism. The service 

aims to educate ASD kids on how to communicate, 

use public transportation, get dressed and eat on 

D I G I T A L  T R A N S F O R M A T I O N  O N  E D U C A T I O N ,  G A M E S  A N D  T H E R A P I E S

“Repetition is the key 
factor to persistent 
behavioral change 
within ASD.”
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their own, ask for help, and many other basic skills 

(IMUTISM | Digital Therapeutic for AUTISM, n.d.). 

IMUTISM helps kids with ASD communicate and 

acquire life skills by utilizing video modeling and 

animated films. The service’s digital imitation-

based rehabilitative and training movies, which are 

created for all ages and levels of autism severity, 

enhance the quality of life for families with ASD. 

The Service contains a mobile and desktop platform 

for the children to interact with. The core idea 

of digital imitation helps children to experience 

simulated real-life occasions. 

Deducing on the case studies, it is important to 

have an assistant or aid to direct the children to do 

the exercise or therapy practices. Moreover, in the 

introduction section, the mentioned case studies, 

are LOLA which is a task reminder with positive 

feedback to motivate children and Otsimo which is 

a series of mobile applications to help speech 

therapy and improve verbal skills with games, 

support idea of encouraging children with ASD 

with little stimulators. Although these applications 

and services are focusing on skill improvement and 

education, they are not a replacement for therapies. 

They can be seen as supplementary to real therapies. 

To reduce stress and frustration, the gamification 

method can be beneficial (Afyouni et al., 2017). 

Therefore, having an assistant/helper during the 

experience of the service and gamification of the 

therapies can increase the overall satisfaction of 

the service for children with ASD. 

Figure 7



Another significant topic is facial recognition 

technologies for Autism. According to Hamillton, 

the recognition of six main emotions has different 

levels of understanding by the AI or facial 

recognition techs. The expression of fear is difficult 

to understand compared to happiness (Yang et al., 

2018). There need to be guidelines for how to make 

machine learning better for emotions however 

at the basic level, it is proven that emotions can 

be captured by AI. For instance, there is research 

about using the help of AI to understand whether 

a child has autism or not. In this research, an 

improved transfer-learning-based autism face 

recognition framework is proposed to more 

precisely identify children with ASD in the early 

stages. Human faces encode important markers 

that can be used to identify ASD by analyzing facial 

features, eye contact, etc (Akter et al., 2021). Figure 

8, it is displayed how facial recognition tech can 

differentiate children with ASD from all children.

Therefore, I deduce that the product interaction of 

my service can be facial recognition. Understanding 

the emotion of the children helps the AI behind 

the service to identify correct and wrong emotions 

according to the expected therapy exercise. 

G E S T U R E S  A N D  M I M I C S :  F A C I A L  R E C O G N I T I O N  W I T H I N  A U S T I S M  S P E C T R U M

Figure 8
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Recognition of 
emotions of the 
children helps the 
Artificial Intelligent 
of the service to 
evaluate, identfy, 
and clasify the 
current mood of the 
children.



 The last topic is designing for autism which 

includes accessibility and affordability in terms 

of visual, verbal, and cognitive. The basic rules of 

user-centered design methods also cover designing 

for Autism. For instance, in 2020, Chung and 

Ghine made a research on human-centered design 

approaches for children with ASD. Based on the 

human-centered design methodology, a prototype 

for a mobile interface was created for this study, 

and its acceptability and usability were assessed by 

stakeholders (Chung & Ghinea, 2020).

According to the research, the logical sequence of 

the digital design is the key to creating a better 

product as well as colors need to be chosen 

according to the guidelines, and font size and 

copy need to be easy to understand. The screens, 

overall, should be cognitively light to create better 

dialogue. In addition to the previous case study, 

there is another one which is directly related to my 

research question.  The aforementioned case study 

is called eMot-iCan, an emotion identification 

game intended to evaluate and maybe improve 

social accessibility in people with autism spectrum 

disorders (ASDs). The game tests the hypothesis 

that a number of the characteristics of ASD are 

caused by aberrant attention patterns (Sturm et 

al., 2016). They used trials created by subject-

matter specialists to enable uniform, repeatable 

measurements across sessions and participants. 

The game is made to do more than just drill 

skills; instead, it tries to evaluate and personalize 

learning (figure 9). They tested the game with 

game administrators and players with a variety of 

talents and abilities for the evaluation and potential 

treatment of ASD. The player wears a colorful sock 

on her hand, and the software uses color tracking 

with a web camera to track her arm movements 

(Sturm et al., 2016). The primary objective of the 

emot-iCan game is to accurately assess emotion 

recognition abilities using a variety of stimuli. 

Another objective is to use multi-media input and 

output that is user-friendly and suitable for players 

on the autism spectrum (Sturm et al., 2016).

G E S T U R E S  A N D  M I M I C S :  F A C I A L  R E C O G N I T I O N  W I T H I N  A U S T I S M  S P E C T R U M
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Figure 10 shows how machine learning can perceive 

the faces of the children in the system and classify 

them. The results of the paper support facial 

recognition technologies can improve the emotional 

education of kids with ASD as well as their social 

skills. Additionally, using real images of children 

with ASD to create the database for facial recognition 

result with outstanding outcomes. According to 

the literature review, I have started to shape my 

own concept to test my research question which is 

how might we support emotional development and 

emotional expression for 5-7 years old kids with 

high-functioning autism spectrum with the help of 

digital interactions.

Figure 9

Figure 10
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Axuilium
A  S E R V I C E  E X P E R I E M E N T

The answer to my research question is a service. Auxilium is a 

system/service for home-oriented regular gamified therapies 

which are supplementary to real therapies. The platform aims 

to support children between 5-7 years old who are diagnosed 

with high-functioning ASD. The service provides personalized 

therapy exercises according to each child’s needs determined by 

her/his therapists. The system also enhances the relationship 

between the kid and the doctors/experts because the integration 

of the therapies not only in facilities but also at home allows 

therapists/doctors to create a stronger bond with the children. 

Nevertheless, the children need more than a strong bond with 

their therapists. The situation with Autism Spectrum Disorder 

requires a comprehensive overlook and collaboration for long-

term improvements. Therefore, as a society, each member has 

a responsibility on a different scale to make the life of children 

with ASD better and easier.
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In Auxilium ecosystem, each stakeholder plays 

a significant role due to their needs, values, and 

attitudes. Furthermore, the service includes 

different stakeholders at different levels (figure 

11). On the individual level, the service itself, 

the children, their parents, and their doctors/

therapists. The Auxilium has needs such as 

users and data as well as profit to improve itself 

constantly. The values of it are trust, optimism, 

and communication. According to these values, the 

attitude is understanding the needs of the users 

and advocating neurodevelopmental disorders 

starting from Autism Spectrum Disorders. The 

other first level stakeholder is the 5-7 years old 

children who are diagnosed with Autism Spectrum 

Disorder. The children have values of unconditional 

acceptance, empowering themselves, and having 

meaningful social interactions. The attitude of 

the children differs from each, nonetheless, there 

are common ones such as repetitive actions, 

and having less social interaction compare to 

peers. The parents of the children have needs of 

acceptance, understanding, and acknowledgment 

of ASD. In addition, they value the fact that their 

children improve herself/himself more and their 

children have less need for their parents to survive 

in long term. The attitude of the parents composes 

not only trying to do best for their children, such 

as spending effective time with them and trying 

to find the best therapy but also decreasing 

their stress and anxiety levels for themselves. 

Furthermore, on the first level, the therapists/

doctors need to observe the improvement of the 

children constantly and be connected with the 

children. Related to these needs, their values are 

creating a positive impact on the life the children 

and support their individual surviving skills of the 

children. The therapists and doctors have attitudes 

of being welcoming, understanding, and assisting. 

Those features create the best combination for 

creating collaborative solutions.  

On the social level, there are well-being 

institutions such as rehabilitation centers, schools, 

and hospitals. The needs of those stakeholders 

are to create a better life for its members, to have 

funds to fulfill the needs of the children, and to 

have sustainable relationships with the kids as 

well as their families. Based on these needs and 

values, the attitudes of these stakeholders are 

engaging citizens to increase awareness, advocate, 

and provide spaces for the different needs of 

S T A K E H O L D E R S  M A P
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children with ASD. On the city level, governmental 

institutions and NGOs are aimed to be included 

within Auxilium. These stakeholders usually need 

to understand the demand of the public and to 

fulfill the needs or gaps. They value transparency, 

being helpful, and making positive changes in the 

social perspective of Autism Spectrum Disorder. 

Moreover, they have more concrete approaches 

compared to other stakeholders since they work 

mostly on decision-making and policy design. 

They can create a wider impact on society even 

country-wide. Consequently, all these stakeholders 

play essential roles to improve the current life of 

people with Autism Spectrum Disorder without age 

difference.   

Figure 11



Personas are a key tool utilized in the field of 

user experience (UX) design to create a better 

understanding of the target users of a product 

or service. A persona is essentially a fictional 

representation of a typical user of a product or 

service, based on real user data and insights. It is 

used as a reference point to help UX designers create 

products and services that are tailored to the needs, 

goals, and behaviors of the target users. According 

to Alan Cooper, the creator of personas, “Personas 

are archetypal characters created to represent the 

different user types within a targeted demographic, 

attitude, and/or behavior set that might use a site, 

brand, or product in a similar way.” Personas are 

created through a rigorous process of research 

and analysis, including interviews, surveys, and 

user testing. Therefore, in order to investigate the 

concept deeply, I created two main personas for 

Auxilium who represent target user-groups (Figure 

12. 

The first persona is called Lia. She is 5 years old 

and lives in Milan. She is a bright and curious 

child who has a lot of potentials, but her high-

functioning ASD can make social interactions 

and emotional expressions a challenge. While 

she has made progress in therapy, her life has 

changed so quickly in terms of social interaction 

that she feels her therapies are not reflecting or 

adapting to her new conditions. As a result, Lia 

is struggling to connect with her peers, teachers, 

and family members, which can be isolating and 

frustrating for her. Attending school has been both 

exciting and overwhelming for Lia. On one hand, 

she enjoys learning new things and being around 

other children her age. On the other hand, she 

often finds it difficult to communicate and make 

friends, which can lead to feelings of loneliness 

and rejection. Lia’s teachers have been supportive 

and understanding of her condition, but they too 

may struggle to fully understand how to best 

accommodate her needs in the classroom. Lia’s 

parents have also been working hard to support 

her and provide her with the resources she needs 

to thrive. They take her to therapy sessions 

every week, but they too have noticed that Lia’s 

interest on digital screens helps her focus on these 

activities more engaged. They worry about her 

future and how she will be able to navigate a world 

that can be overwhelming even for neurotypical 

individuals. Despite the challenges she faces, Lia 

is a resilient and determined young girl. She has a 

P E R S O N A S
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lot of love and supports around her, and with the 

right interventions and accommodations, she has 

the potential to achieve great things. Therefore, 

she can improve her skills being a part of Auxilium 

while having fun with weekly exercises.

 The second on is her parents who are Paul and 

Jenn. They are 40 and 38 years olds who works as 

marketing manager and NGO co-founder and live 

in Milan. They are parents who are deeply invested 

in the growth and development of their daughter 

Lia. They take every opportunity to spend quality 

time with her, and they are constantly trying to 

ensure that she has ample opportunities to interact 

with others, especially given her unique condition. 

In spite of the fact that they have busy work lives, 

which can be stressful at times, Paul and Jenn remain 

committed to creating a nurturing environment for 

Lia. They understand that her condition may make 

her more reliant on them for certain things, but 

they also want her to develop the skills necessary 

to become more independent in terms of social 

interaction and basic communication. In order 

to achieve this goal, Paul and Jenn have taken a 

proactive approach to Lia’s development. They have 

sought out educational resources and programs 

that are tailored to her needs, and they have worked 

closely with her teachers and therapists to ensure 

that she is receiving the support she requires. One 

of the challenges that the facial expression of Paul 

and Jenn, is helping Lia understand their own stress 

and frustration. They realize that it can be difficult 

for her to comprehend their emotions, but they are 

constantly striving to find ways to communicate 

with her in a way that she can understand. 

Even though these challenges, Paul and Jenn are 

optimistic about Lia’s future. They believe that 

with the right support and guidance, she will be 

able to overcome any obstacles in her path and 

become a confident, independent young woman. 

They are committed to providing her with the tools 

and resources she needs to succeed, and they will 

continue to work tirelessly to ensure that their child 

is in good condition. Consequently, These personas 

help to form the overall requirement management 

of Auxilium. 
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A service blueprint is a critical tool for businesses 

looking to optimize their customer experience. 

It provides a detailed, visual representation of 

the various components that make up a service, 

including the people involved, the physical and 

digital props used, and the processes that underpin 

the service (Service Blueprints: Definition, n.d.). 

By mapping out these components and their 

relationships to each other, businesses can gain a 

comprehensive understanding of their service and 

identify potential areas for improvement. The key 

benefit of a service blueprint is that it provides a 

clear and concise overview of the customer journey, 

from start to finish. By focusing on the touchpoints 

that customers interact with, businesses can 

identify areas where they can improve the customer 

experience, streamline processes, and ultimately, 

increase customer satisfaction. Thus, Auxilium 

service requires multilayers of service blueprint 

scheme. 

The service blueprint includes the steps/actions 

of the experience for the child, the parent, and 

the therapists (Figure 13). The pre-service part 

includes awareness step. In this step, the parents 

are expected to contact with an authorized doctor 

or therapist who is already a member of Auxilium 

service. The therapists/doctors inform the family 

about the service and how it works. After the 

positive decision of the family, the children and 

the family are registered by the experts in order 

to avoid random excessive application on the 

platform. Then, with the help of the platform, the 

experts execute the pre-evaluation test on children 

with ASD. In the pre-evaluation test, there are 

common questions to understand the level of 

severity and the capabilities of the children. In the 

meantime, the service algorithm, analyse the result 

and suggests a customised exercise path for each 

kid. In the path, the experts and the children need 

to collaborate to set common goal to achieve each 

week. Moreover, the engagement of the children 

for setting the goals help children feel motivated 

and less alienated from the service experience. 

The reinforcement map and logic is explained in 

upcoming sections. If the experts agree on the 

suggested path, they can continue with the next 

step, otherwise, the experts are allowed to edit 

the path. The nest step is receiving where the 

children are assigned daily and weekly activities. 

Then, there is finalizing the exercises step where 

the children are expected to collect stars by doing 

S E R V I C E  B L U E P R I N T
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therapy exercises at home individually. Then, 

according to weekly goals and earned stars, the 

children are given rewards at the physical feedback 

step. The nest step is called post evaluation where 

weekly success rate is evaluated by the service. The 

correct and wrong answers which are given by the 

children while doing therapy exercises are turned 

into a success rate. Since the iteration of the 

service is facial recognition, the AI can detect the 

face of the children. Then, the algorithm analyses 

the data and create graph with peak/lowest correct 

answers per seconds as well as creates the data 

of focus time and eye contact time. Afterwards, 

the data is turned into visuals to share with the 

parents but most importantly with the experts. 

The parents can only monitor the data whereas 

the experts can not only monitor but also make 

adjustments for the activities of next week. If the 

children progress faster, the experts can increase 

the level of difficulty in therapy games and vice 

versa. The changes in level can be suggested by 

the service itself aswell as a suggestion for the 

experts nevertheless the final decision needs to 

be provided by the experts. The nest step is the 

customization of the service where the therapy 

games are adjusted according to needs of the 

children by the system or the experts. These last 

steps are continuous loops on weekly basis. After 

all these steps, there is post-service step which 

include customer service and loyalty. The users are 

expected to stay within the service as long as they 

like to use and the Auixlium customer services 

help with any problem the users face with. If the 

customers decide to cancel their subscription, they 

have to give feedback. All these steps can be done 

both on desktop platform or mobile device app.



S E R V I C E  B L U E P R I N T

Figure 13
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In order to have broaden perspective how this 

system works along with the elements inside , I 

create a service system map which is a combination 

of a system amp and service map. A system map 

is a visual representation that displays all the 

entities involved in delivering a service and their 

interconnections, such as the exchange of materials, 

energy, information, money, and documents. It 

provides clarity on how the service components 

and roles connect and exchange values with each 

other (Morelli & Tollestrup, 2007b). Furthermore, a 

service map is a visual representation that depicts 

the process of delivering a service, the roles of 

both customers and employees, and the physical 

components of the service at the same time 

(Scheuing & Christopher, 1993b). 

In this complete map (Figure 14), the service puts 

target user group which is children with Autism 

Spectrum Disorder. The children connect the 

system, are provided with digital therapy exercises 

by Auxilium, are monitored by the parents, and are 

evaluated by the experts. The other element of the 

service is Auxilium which provides data storage, 

cloud services for users. It gets profit from parents 

and the experts, and gets feedback from children 

and the experts. Besides, it provides therapy 

exercises for the children and visiual data of the 

development of the children to parents and experts 

with new suggestions on how to improve condition 

of the children. On the other hand, the parents use 

the service and subscribe to it. They are screening to 

development of the children and collaborating with 

the experts. The last main element of the service 

are the experts. They provide in person therapies 

for the children and they can observe them both 

in real life and digitally with the data provided 

by Auixlium. They use the information from the 

service to create sustainable therapy experience 

for the children while providing feedback for the 

service as well. Furthermore, they collaborate with 

parents to improve the children’s conditions and to 

increase awareness of ASD while supporting well-

being of the family. To sum up, each element of the 

system map cooperate the experience together to 

achieve optimum results for all of them.

S E R V I C E  S Y S T E M  M A P
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Figure 14



Information architecture is a crucial document 

that serves as a roadmap for the functionality 

and actions of a product for users. It provides a 

comprehensive blueprint for digital products, 

displaying all pages, content, interactions, and 

behaviors in a clear and organized manner. This 

operational guide plays a critical role in ensuring 

that a product is designed and developed with 

the user’s needs and expectations in mind, 

and it showcases the expertise and attention to 

detail of the team behind the product. In short, 

information architecture is an essential tool for 

creating successful digital products that meet 

user needs and deliver exceptional experiences 

(Pikover, 2018). Therefore, it is important to have 

a well-established IA to see the overall platform 

of Auxilium. Besides, Auxilium is aimed to reach 

its audience in multiple channels such as desktop, 

and mobile devices. Nevertheless, due to the time 

period of the research, I focus only on the desktop 

platform and its information architecture (Figure 

15). The sections and subsections are labeled 

according to relativeness and aimed to decrease the 

cognitive load for the users. Direct and open dialog 

is the key to creating a better experience for children 

with ASD. Furthermore, using possessive adjectives 

and possessive pronouns show ownership. Thus, 

Auxilium has labels like “my activities” and “my 

profile” to create the feeling of belonging for the 

users while interacting with the platform.

I N F O R M A T I O N  A R C H I T E C T U R E

Figure 15



-059

The motivation source of Auxilium, for the 

children as users, is a token economy system. A 

token economy is a system based on contingency, 

where tokens are rewarded for displaying desirable 

behavior that can be exchanged for rewarding 

items or activities. Token economies are frequently 

employed in modifying behavior to increase positive 

actions and reduce the likelihood of negative 

actions (Cihon et al., 2019; Hackenberg, 2018). 

Furthermore, especially in the neurodevelopment 

disorder field, the token economy is one of the most 

common tools to create positive behavioral change 

(Matson & Boisjoli, 2009). Therefore, the Auixilum 

system includes positive reinforcement as stars to 

motivate children with ASD to demonstrate expected 

behavioral change. Auxilium works based on the 

goals of the children which are co-determined by 

the experts and the children. Moreover, they can set 

a goal for each day and a final big goal depending 

on the children’s needs. Figure 16 shows how 

weekly and daily goals are formed. In order for the 

children to achieve their goals, they need to collect 

stars by exercising the therapy games regularly. 

Regardless of the difficulty level of the exercises, 

the children collect a star from each exercise. Then, 

these stars can be seen by the parents and the 

therapist. According to the agreement between the 

parents and the experts, the children can get their 

goals from either of them. Hence, the children feel 

more engaged and motivated while the parents/

experts create a stronger bond with them. 

R E I N F O R C E M E N T  M A P

Figure 16



Auxiulum offers a digital platform that functions 

as a product, aimed at helping children understand 

and express emotions effectively. This platform 

has different levels of gamification exercises, each 

designed to cater to the varied emotional needs of 

children. Each level has a curator/assistant which is 

an animated character to assist children with ASD 

to feel safer while interacting with digital screens. 

The curator of Auxilium is a character called Piggy. 

He helps the children by telling them what to do 

and as a storyteller along all levels. 

Starting from the zero level, the service offers 

training on how to express emotions directly with 

the help of a mediator. At this level, children are 

asked to mirror their emotions on the screen and 

use their facial images to create their own database 

for future therapy exercises. This level is aimed 

at helping children identify and understand their 

emotions better, and then express them in a healthy 

and effective manner. In addition, the facial data of 

the children are stored in the database of Auxilium 

servers to help children to have better experiences 

for the next levels. Moving on to the first level, it 

provides direct emotional teaching, which involves 

basic emotional facial expressions and mimicking, 

and mirroring in contextual situations. This level 

is designed to help children learn how to recognize 

and express their emotions in a more natural and 

instinctive way. At this level, the children are shown 

pictures of different real-life contexts with people 

and asked how they feel to evaluate whether the 

children can create empathy with the people in the 

images. The second level is contextual emotional 

teaching, which involves emotional reactions to 

a certain scenario, focusing on one emotion. This 

level is aimed at helping children understand 

and express emotions in specific situations, thus 

helping them develop better coping mechanisms. 

At this level, the children are given video stories 

G A M I F I C A T E D  T H E R A P Y  E X E R C I S E S 

“The facial data of 
the children are stored 
in the database of 
Auxilium servers”
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that have context such as birthday parties, science 

classes, museums, etc. Then, they are given a 

situation where most people feel a certain emotion 

and are asked to express that specific emotion felt 

in the video. For instance, at a birthday party, most 

people feel happy when they eat birthday cake. 

This level usually focuses on one specific emotion. 

Finally, the third level is multi-emotional scenario 

teaching, which involves emotional reactions to a 

journey of scenarios, focusing on multiple emotions. 

This level is designed to help children understand 

and express multiple emotions in a single scenario, 

thus improving their emotional intelligence and 

resilience. At this level, the children are given 

video stories that have multiple contexts such as 

birthday parties, school trips, going to the theatre, 

etc. Then, they are given a sequence of situations 

where people can have different emotions and are 

asked to express those emotions felt in the video. 

Each emotion leads the children to a different 

storyline. For instance, at a birthday party, most 

people feel happy when they see a birthday cake 

but some people can also be surprised so there 

are two emotional ways to go with. According to 

the children’s answers, the algorithm changes the 

storyline and makes the children experience all 

the possible emotions so that they can practice. 

This level usually focuses on multiple emotional 

developments.  

In conclusion, Auxilium offers a comprehensive 

and effective way to help children understand and 

express emotions better. With different levels of 

games/therapies, children with ASD can experience 

a wider perspective of how people might feel and 

how they can show it. 

Story 
telling



The interface is the essential touchpoint of a 

service where users get their first impression. This 

touchpoint most of the time is perceived as whether 

the service is beneficial and usable or not. On that 

account, user interface design is a vital aspect of 

the systems. The interfaces that are meant to be 

used by people with Autism Spectrum Disorder, 

need to be accurate in terms of consistency among 

the whole platform, accessibility, usability, and 

cognitive (Pavlov, 2014). Therefore, UI elements 

must be designed according to the rules mentioned 

in the article of Pavlov. Based on that article, I 

make research about the copy size, font, colors, 

layout, and interaction methods. First of all, the 

copy needs to be as simple as possible to prevent 

any misunderstanding among children with ASD 

(Digital Synopsis, 2019). Hence, the titles of the 

sections are labeled in the “week+number+activity” 

style. As copy font style, Roboto is selected because 

it was created with the intention of being used 

primarily on digital screens where readability 

is significant. Its design considers the balance 

between the amount of content displayed and 

the ease of reading. It is compatible with modern 

browsers and can also function on older versions, 

ensuring optimal text display quality for all users 

(Typography – mygov.scot | Resources, n.d.). 

According to the rules Pavlov mentioned, the copy 

size ought to be a minimum of 14 pixels, in fact, 

I use 24 for text and for titles 28 which is even 

bigger than suggested. Furthermore, the minimum 

spacing between elements is 32 pixels which 

improves the visual balance between white space 

and the components (figure 17). In addition, the 

colors of the interfaces are mostly pastel colors 

which are based on Autism Friendly Colors. The 

reason why is the fact that the use of soft colors 

can create a sense of calmness that may lead 

individuals with autism to feel more relaxed (The 

Ultimate Guide to Autism Friendly Colours, 2021). 

The interface has three main colors which are 

light salmon pink (#FFAC9A), cookies and cream 

(#DEDDB1), and sea serpent (#50C1C7). Besides 

those colors, there is also sunglow (#FFC132) 

and antique bronze (#676519) for the text (figure 

18). The distinctiveness of all colors enhances 

readability and dialog between the screen and the 

user. Moreover, regarding the interface, the general 

layout of the platform contains two main sections 

(figure 18). The first one is the user panel which 

has the image of the children, user profile, therapy 

exercises, achievements, goals, and settings. 

I N T E R F A C E  D E S I G N  A N D  P R O T O T Y P E



-063

The second section is the interactive area where 

exercises are displayed and interacted with. In this 

section, there is the option to contact Auxilium 

customer service assistants as well as the experts 

(figure 20). However, the experts can only be 

contacted via e-mail whereas, the assistant of the 

service is 7/24 available live. The ultimate aspect 

of the interface is the method of interaction with 

the platform. There are two main action methods 

which are mouse click and webcam. Most of the 

platform is navigated by clicking on the call to 

action buttons, nonetheless, the therapy exercises 

can be interacted with the webcam of the devices 

(figure 19). It is required by the platform due to the 

fact that the platform needs to recognize the face 

of the user to react. 

In conclusion, designing a user interface for 

kids with Autism Spectrum Disorder requires a 

thoughtful and informed approach. By taking 

into account their unique needs and preferences, 

we, as designers, can create interfaces that are 

both functional and engaging. From incorporating 

visual cues to simplifying navigation, different 

methods have been used to create a positive user 

experience for children with ASD. By prioritizing 

user-centered design and working closely with 

experts in the field, I execute the interface on 

Figma and prototype it with help of Morpcast 

Studio. Ultimately, the goal is to create interfaces 

that empower children with ASD to communicate, 

learn, and grow emotionally in ways that are both 

stimulating and accessible.



Figure 17

Figure 18

I N T E R F A C E  D E S I G N  A N D  P R O T O T Y P E



Figure 19

Figure 20
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Design Methods
R E S E A R C H

Design methods refer to the systematic approach used by design 

researchers to solve complex problems and create effective 

solutions. These methods involve a range of techniques, tools, 

and processes that enable designers to understand user needs, 

ideate potential solutions, and iteratively refine their designs 

until they meet the desired outcome. Design methods can be 

applied across various domains, including product design, 

service design, and user experience design, among others. 

By leveraging design methods, the researchers can create 

innovative and impactful designs that not only meet user needs 

but also align with social impact objectives, resulting in designs 

that are not only aesthetically pleasing but also functionally 

effective and socially responsible. In this chapter, I will provide 

an overview of how I approach my research question and 

describe the methods I use to answer it. By sharing my process 

and techniques, I hope to provide insights and guidance for 

other designers looking to improve their design practices and 

create more impactful designs.
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D E S I G N  R E S E A R C H  M E T H O D S 

In order to gain a comprehensive understanding 

of the current state of ASD conditions, I conducted 

initial generative interviews with both parents of 

children with ASD and therapists. These interviews 

involved speaking with one parent from Antalya 

and two therapists, one based in Istanbul and the 

other in Milan. I purposefully chose individuals 

with whom I had existing connections in order to 

ensure sensitive and intimate conversations could 

be conducted with ease. Following these initial 

insights, I began to develop the platform and 

service idea, creating mock-ups and conducting 

user testing and concept evaluation. 

After receiving feedback from the therapists, I 

revised the mock-ups accordingly and began to plan 

a real user testing session. Unfortunately, I was 

unable to obtain consent from the rehabilitation 

center to conduct user testing with children with 

ASD, so I instead conducted testing with therapists. 

The user testing session involved mock-up 

trials and interviews, with both qualitative and 

quantitative questions. I conducted a total of five 

interviews, four of which were in-person and one 

was conducted online. All five therapists were based 

in Milan and worked in rehabilitation centers. Based 

on the feedback received, I made revisions to the 

product and included the final version in the last 

chapter of my thesis. Overall, this process involved 

significant attention to detail and a high level of 

expertise in order to ensure the most accurate 

and valuable insights were obtained.The insights 

gained from user testing with therapists were 

invaluable in refining and improving the platform 

and service idea. The feedback received allowed me 

to identify key areas for improvement and make 

necessary changes to create a more effective and 

user-friendly product. 

It is important to note that while user testing 

“Developing a product 
that is tailored to meet 
the needs of children 
with ASD.”
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with children with ASD would have provided more 

direct insights, conducting testing with therapists 

allowed me to gain a unique perspective from 

professionals who work closely with children with 

ASD on a daily basis. This perspective allowed me 

to better understand the needs and challenges 

faced by children with ASD and develop a product 

that is tailored to meet those needs. Overall, the 

user testing process was a critical step in the 

development of the platform and service idea. 

Without this process, it would have been difficult 

to identify and address key areas for improvement 

and create a product that is truly effective in 

supporting children with ASD and their families. 

As a researcher and designer, I am committed to 

taking a comprehensive and thorough approach to 

ensure that my work is of the highest quality and 

provides the greatest value to those it is intended 

to serve.
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Results

After all the effort I put into user testing, I was rewarded with 

a wealth of insightful and interesting results. These results 

can be categorized into two main sections: the platform’s 

effectiveness and its usability. To evaluate the effectiveness 

of the platform, I conducted qualitative questionnaires that 

focused on user feedback and opinions. The users were asked 

to provide their thoughts on the platform’s ability to meet their 

needs and provide solutions to their problems. The responses 

provided a deep understanding of how well the platform 

was able to address the pain points of its target audience. In 

addition to the qualitative questionnaires, I also conducted 

quantitative questionnaires to evaluate the usability of the 

Auxilium platform as a whole. These surveys were designed to 

assess the ease of use of the platform, including the navigation, 

layout, and design. The results of the surveys provided a clear 

understanding of the platform’s strengths and weaknesses and 

helped to identify areas for improvement. In this chapter, I 

analyze the result data from the user testings. 
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I N S I G H T S  A B O U T  E F F E C T I V E N E S S 

All the while first part of the user testing which is 

more about effectiveness of Auxilium, the majority 

of participants agreed that the platform is overall 

beneficial for children with ASD, nonetheless, they 

also noted that it should be used as a supplementary 

exercise to real therapies. One significant insight 

from the interviews was that the platform can 

enhance the customization of exercises according 

to each child’s unique needs. This is important 

because each child is in a different position in 

the autism spectrum, and analyzing their current 

situation can improve the process of creating 

a customized exercise plan. Another important 

aspect of the platform is the onboarding process 

for parents and children since it is a new style 

of supplementary exercise. A clear and simple 

onboarding process is crucial for its success. The 

exercise periods and parenting control also play 

a vital role in the success of the platform. One 

participant pointed out that some parents can get 

overly competitive and force their children to do 

more exercises than originally assigned, which 

can create frustration. On the other hand, if the 

children do not want to do the assigned exercises, 

it is important for the therapist to know so that the 

result data is not affected for the next week. Lastly, 

I received comments regarding the token economy 

topic and set goals. Participants suggested that 

the number of goals for each activity should be 

limited to two, to avoid overwhelming children 

with too many tasks. This way, children can feel 

more integrated and free, which can help them feel 

more motivated. Additionally, offering options for 

children to choose from can help them feel more in 

control of their own progress.

Overall, our evaluation of the platform for children 

with ASD revealed some valuable insights. The 

platform is beneficial for children with ASD and 

can enhance the customization of exercises based 

“Offering options to 
choose from can increse 
feeling more in control 
of the progress.”
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on each child’s unique needs. A clear and simple 

onboarding process is crucial, and exercise periods 

and parenting control play a vital role in the 

platform’s success. Finally, the number of goals for 

each activity should be limited to two, and offering 

options for children to choose from can help them 

feel more motivated. By taking these insights into 

consideration, I can continue to improve Auxilium 

and it can become an essential tool in the therapy 

process for children with ASD, helping them to 

overcome some of the challenges they face and 

improve their quality of life.
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I N S I G H T S  A B O U T  U S A B I L I T Y

In the second half of the user testing sessions, I 

conducted user interviews to evaluate the usability 

and interface of Auxilium. The participants in 

the testing agreed that the program’s use of 

colors, font sizes, and icons was appropriate for 

children with ASD. They also recommended a 

multi-interaction style that includes manual and 

facial controls, which can be beneficial. However, 

during the testing, three main usability issues were 

highlighted by the participants. The first issue is 

the method of interaction. The program relies on 

a mouse click or touch on the tablet, although it 

expects children to show facial expressions during 

exercises. Facial recognition depends on several 

variables such as the type of computer, camera 

quality, interior lighting, and speed of the internet, 

which can affect the quality of the exercise 

experience. When everything works as expected, 

the experience is good, but when it doesn’t, it can 

create frustration for the child. The second issue 

is the images used to represent the goals of the 

children. During my research, I found that using 

real-life images, such as a child’s favorite food 

or activity, provides better communication when 

setting goals for the week for children with ASD. 

The participants even suggested using real-life 

images of the child herself/himself to represent an 

activity, such as riding a bike with a picture of the 

child’s own bike. The third and final issue is the 

level of detail in the graphics. While the program’s 

level of detail looked appropriate for children 

with high-functioning ASD, the participants 

recommended using fewer visuals for other types 

of ASD to help them focus on specific subjects 

without distraction. They noted that children with 

ASD tend to feel more comfortable with less visual 

stimulation on the screen. Therefore, depending 

on the severity level, the illustrations of Auxilium 

need to be flexible. 

“Basic illustrations 
might enhace the 
experience for the kids 
with low-func. ASD.”
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Overall, the user research showed that Auxilium 

has the potential for helping children with ASD 

to develop their communication and social skills. 

However, it is crucial to consider the usability 

issues which are identified to improve the 

program’s effectiveness. The participants agreed 

on implementing a multi-interaction style that 

includes manual and facial controls, using real-life 

images to represent goals, and adjusting the level 

of detail in graphics based on the specific needs 

of children with ASD. By addressing these issues, 

I can create a more effective and user-friendly 

service that does not stress out the children.
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Discussion

Discussion is a crucial aspect of research, as it provides an 

opportunity for the author to reflect on the implications of 

their research and the impact it could have on the design of 

services. The discussion section allows the researcher to 

critically analyze the findings of their research, evaluate the 

success of the service design process, and identify areas for 

improvement. It is a space for the researcher to reflect on 

the effectiveness of the service design methods used, and to 

explore the potential impact of the findings on the end-users of 

the service. Through this section, I draw conclusions about the 

effectiveness of the service design approach used and provide 

recommendations for future service design projects. In this 

chapter, I will analyze the key findings of the service design 

process, evaluate their implications for the design of services, 

and reflect on the research questions and hypotheses, as well 

as I highlight the gaps and improvement points for Axuilium 

thereby contributing to the advancement of knowledge in the 

field of service design.
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T H E  G A P S  I N  A U X I L I U M

During my search research, I have identified more 

than one significant gaps, nonetheless, I was 

amazed by the idea of supporting the emotional 

development of children with Autism Spectrum 

Disorder (ASD) and their social skills. Although 

a lot of time and effort have been invested in 

designing for autism, there are still open points in 

the digital aspect of the services and experiences for 

children with ASD regarding emotional education. 

This realization led to the creation of the Auxilium 

project, which aims to evaluate the problem and 

create a much-needed solution for it.

After six months of project development and 

user testing, Axuilium is an overall well-thought 

service, however, still has areas of improvements. 

The improvement points can be broadly categorized 

into two main parts, which are the service 

experience and user interaction. In the service 

experience aspect, each stakeholder has different 

issues that need to be solved separately. Therapists, 

for instance, are concerned about parents who can 

get overly competitive and force their children to 

do more exercises than originally assigned. This 

situation creates frustration and, at times, can lead 

to parents becoming abusive towards Auxilium. 

To address this issue, full control of the platform 

needs to be given to the therapist. This means that 

parents should only be able to screen the results 

and contact the therapist if necessary. Additionally, 

if a child is unwilling to do the assigned exercises, 

it is important for the therapist to know so that 

the results are not affected for the next week. 

Therefore, we recommend adding direct notes 

or communication tools between parents and 

therapists to evaluate the current situation of 

thechildren.

On the other hand, users have also raised concerns 

about the interface and usability of the platform. 

Some children with ASD may not be able to navigate 

the platform effectively due to their limited 

“Developing a product 
that is tailored to meet 
the needs of children 
with ASD.”
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attention span and sensory sensitivity. Therefore, 

the platform needs to have a user-friendly interface 

with clear instructions and simplified graphics that 

are easy to understand. Additionally, incorporating 

sensory-friendly design elements can enhance 

the user experience and make the platform more 

accessible to children with ASD.

In conclusion, addressing the gap in digital 

supplementary exercises that support emotional 

growth and development for children with ASD 

requires a comprehensive approach that considers 

the needs and missusage of all stakeholders. 

Auxilium can address these issues and continue to 

work towards creating a platform that is accessible, 

user-friendly, and effective in supporting the social 

and individual improvement of children with ASD.
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R E C O V E R I N G  F R O M  M I S T A K E S

In every service or system, the aim is to create a 

flawless experience for the users without problems. 

Nonetheless, most of the time, some complications 

occur during usage. Therefore, another vital feature 

of a system become error recovery. This feature 

determines how broadly the service is designed and 

envisioned. Furthermore, the errors can be related 

to different sources such as hardware, and software. 

Most of the time hardware errors require external 

help at a high cost, on the contrary, software errors 

can be solved relatively easily. Hence, Auxilium 

ought to assist the children if there is any error 

regarding the environment or software-wise. 

For the errors that are related to exercises and 

interaction, it is suggested to have a voice assistant 

as well as functioning call-to-action buttons. In 

order not to frustrate the children one participant 

suggested using clear instructions to tell what is 

not working in the system currently. For instance, 

if the camera cannot recognize the face of the 

children, the verbal assistant should warn the 

children to tilt the camera or change their position. 

This verbal warning will also be on the screen as 

visual feedback to the children. 

Consequently, having multiple interaction methods 

such as click, swipe, or camera, and having a verbal 

and visual assistant to help with what is going on 

wrong are two main approaches to recovering from 

errors. These approaches can enhance the overall 

experience for the target user group which is 

children with Autism Spectrum Disorder.

“Basic illustrations 
might enhace the 
experience for the kids 
with low-func. ASD.”



I M P R O V E M E N T  P O I N T S  O F  A U X I L I U M

-093

During the research phase, I have identified two 

significant aspect for improvement which are user 

interaction and cognitive load. The first aspect 

concerns the necessity to include an advanced 

situational warning system that can assess 

whether all necessary variables are correctly set up 

before the exercise begins. The accuracy of facial 

recognition depends on several factors, such as 

computer type, camera quality, interior lighting, 

and internet speed. By incorporating warning 

notifications, children can ensure that each 

variable is correctly configured before commencing 

the exercise, which can enhance their confidence 

while using the service and alleviate their worries 

about failure. Furthermore, the inclusion of an 

advanced situational warning system can increase 

the reliability of the service and enhance the 

user experience. By detecting potential issues in 

advance, the system can reduce the likelihood of 

technical problems arising during the exercise, 

which can help to establish a positive perception of 

the platform among users.

The second area for improvement concerns 

reducing the visual cognitive load for children 

with ASD. The images and illustrations used in the 

exercises play a critical role in the readability and 

comprehensibility of the activity sessions. Children 

with ASD often struggle to process complex visual 

information, which can cause frustration and lead 

to disengagement from the activity. Therefore, the 

platform should offer different graphics based on 

the level of ASD to establish better communication 

with the users. For instance, using only faces or 

emojis could be an effective solution for children 

with low-functioning autism, as it can simplify 

the information and reduce the cognitive load. In 

addition to reducing cognitive load, the platform 

can enhance user engagement and motivation by 

providing personalized graphics that align with 

each child’s preferences and interests. By tailoring 

the graphics to the child’s individual needs, the 

platform can establish a stronger connection with 

the user and promote long-term engagement with 

the service.

In conclusion, the incorporation of an advanced 

situational warning system and personalized 

graphics can significantly improve the user 

experience of Auxilium for children with ASD. By 

prioritizing user needs and preferences, Auxilium 

can establish itself as a leading platform for 

supporting children with ASD in their emotional 

developmental journey
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Conclusion

As I come to the end of this work, I am reflecting on the key 

points and takeaways that I have presented. Throughout 

my study, I have explored the relationship between digital 

interactions and the emotional development of children with 

high-functioning Autism Spectrum Disorder and examined 

how might we support emotional development and emotional 

expression for 5-7 years old kids with ASD. My findings have 

shed light on improving emotional expressions and have 

contributed to the current understanding of digital interaction 

for therapy purposes. In this final chapter, I summarize the 

major findings and draw conclusions about their implications 

for digital design for people with ASD. Additionally, I will 

consider the limitations of my study and identify areas for 

future research. Finally, I will discuss the broader implications 

of my work and how it may impact all stakeholders such as the 

families, the experts/therapists, rehabilitation centers, schools 

etc. 
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After conducting a thorough quantitative and 

qualitative analysis of user testing and revisions, 

I developed an upgraded version of the platform 

that aims to provide effective solutions to users’ 

questions. The platform, Auxilium, focuses on 

enhancing emotional development and improving 

self-expression in verbal communication for 

children with Autism Spectrum Disorder (ASD), 

while also using gamification to make therapy 

exercises less frustrating.Throughout my research, 

I discovered that Auxilium can significantly improve 

the emotional development and self-expression in 

verbal communication of children with ASD. By 

providing a wide range of real-life examples of 

emotional contexts that children with ASD may 

experience, the service helps these children better 

understand people and improve their empathy 

skills. Experts, therapists, and parents have all 

attested to the effectiveness of Auxilium, which 

provides a great deal of hope for children with ASD 

and their families. 

However, it is important to note that while 

digitalized games and exercises can support the 

emotional development of children with ASD, 

a holistic approach is necessary to build better 

communication among all stakeholders. By taking 

a holistic approach, we can ensure that customized 

exercises are designed to meet the specific needs of 

each child, and parents and therapists can monitor 

progress and make adjustments as necessary. The 

service should also provide valuable information 

for the children, parents, and therapists to create a 

well-informed and collaborative network.

In addition to improving emotional development, 

Auxilium can also aid in the development of other 

skills, such as speech and educational learning. 

Therefore, my research emphasizes the importance 

of a comprehensive approach to emotional 

development in children with ASD and highlights 

the potential benefits of Auxilium for not only 

children, but also their parents and therapists. By 

fostering a strong network and communication 

among all stakeholders, we can create a better 

future for children with ASD.

U N D E R  T H E  S P O T  L I G H T :  C O N S E Q U E N C E S  O F  T H E  R E S E A R C H
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To ensure that future research yields accurate 

and reliable results, it is highly recommended 

to conduct real-world user testing and trials 

of different levels of exercise. Such testing can 

provide valuable insight into how different types 

and levels of physical activity affect the emotional 

development of children with autism spectrum 

disorder (ASD). Additionally, experts in the field 

of therapy have suggested that facial recognition 

exercises can be beneficial for helping individuals 

with ASD better understand and express emotions. 

Nevertheless, it is important to note that further 

research is needed to determine the impact of using 

screens and cameras on the emotional development 

of children with ASD. Specifically, it is necessary 

to investigate whether the use of technology might 

potentially isolate children from real-life social 

contexts or create a disassociation from their 

emotions.

The current study indicates that addressing the 

emotional development of children with ASD 

requires a comprehensive approach that blends 

physical and digital therapy exercises along with 

human contact with parents and therapists. This 

approach could potentially enhance the social skills 

of these children, and it could be implemented as 

part of a service offering by Auxilium. Nonetheless, 

it is crucial to conduct deeper research in order 

to fully understand the unique needs of children 

with ASD and to ensure that any potential service 

offering meets those needs. 

Consequently, this study serves as a foundation 

for a digital therapy service designed to promote 

emotional development, while future research could 

explore and provide diverse types of therapies and 

exercises following a similar approach. By taking a 

holistic approach to the emotional development of 

children with ASD, it is possible to create effective 

and meaningful interventions that help these 

children thrive.
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