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Abstract

Home adpats to different life stages of family 
members. It provides an envrionment for kids to 
explore and learn. It balances the private life between 
adolescent and parents. However, it is different for 
families with Down syndrome because of their slow 
life path and demaning for time.  

This project aims to explore how might we improve 
the family relationship during the transition of 
living together in the context of a family with Down 
syndrome. I concentrate on the family plan for 
independent living: cooking-related activities. It is a 
long-term life project which demands time and higher 
motivation. From the research, parents have control 
over the learning process, which can influence young 
adults' confidence in making decisions and parents' 
building trust in their abilities. How might we support 
the process of collaborative learning for parents 
and DS young adult to achieve the long-period life 
project? Take the food planning as an example, 
this project explores touchpoints of trust building, 
learning transfer and decision-making points.

"COOKIES" is a platform that connects different 

learning scenarios and on-going practice together. 
It helps to transfer the learning from outside home 
to the home cooking context. It motivates young 
adults with DS to leveling up missions defined by 
themselves. Parent's ambition is balanced with DS 
young adult's exploration. With the ability learned 
in this process, it can also influence several other 
domains of life choices.
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The process of establishing a sense of self separate 
from parents is a major task in young adulthood. 
Achieving autonomy is also an important factor 
in achieving this sense of self for people with DS. 
However, it takes much more efforts to cultivate them 
to live independently. Living together is the most 
common way of living when they become adults.

For future home, it provides more opportinuties to 
be inclusive and customize our life. It changes the 
very definition of "home" and relation between 
family members. Home could adapt to the existing 
social dialog between family members. Rather than 
isloating ourselves from the surroundings, we can 
build connections by understanding what others think 
and join the current context. It could be socially-smart 
to understand the type of home we want to build, 
and the relationships we currently have in between 
family members. How does the future home shape 
our family relationship? What if family members can 
negotiate with each other to decide what defines 
their relations? How could it change with time and 
the future life stage?

For families with DS, home activities is often a 
multi-user system. It demands time for parents to 

01 Home Futures

The future home is not merely a collection of internet-
connected gadgets and protocols. It is a great many 
things for us. We might value different aspects 
when using those artifacts like social connections, 
identity, convenience, safety or self-improvement. 
These mindsets of home strategy will also change 
a lot when stepping into the next life stage, such as 
being independent or having a kid. Thus, it is worth 
considering what "home" means to people, and 
how to join the social dialog at home and influence it 
unconsciously. I would like to explore a new, flexible 
language that shapes the space and relationship for 
the future home.

02 Emerging Tensions 

Technical artifacts can influence our lives in both 
positive and negative ways. It provides efficiency 
while we are overly dependent. It provides fun while 
we concern ourselves with being addicted. In face-
to- face communication, we naturally develop a 
flexible strategy to pick up on non-verbal cues and 
support each other. But at home, it might distract 
us from different mediated communication with 

teach and explore together with young adult with 
DS during the transition of living together. What's 
more, home would become more than a physical 
space. With ubiquitous sensors, it could extends to 
outside of the home according to home activities 
and then bring back something. How might we 
provide a collaborative learning environment for their 
independent living? How could multiple users join 
the learning process together?

Background Opportunities

Introduction
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Personal Value

devices or people elsewhere. Unconsciously, we lose 
our presence in the current social context. How can 
we balance the constraints and empower people at  
home?

03 Social Interaction

Home is one of the most important places to enact 
people's social identity. It varies depending on 
personal affinities, interests, time, context, age and 
geography. By augmenting the space at home, 
it would allow families to develop a different and 
potentially deep relationship with home and between 
members. Smart devices engage in more social 
dialogs ranging from chores to formative education. 
Thus, a future home can participate in value decisions 
and in negotiating home goal setting. How can these 
artifacts be socially-aware to adapt to different home 
strategies?

01 Family with Children

We are the generation whose children are most 
technology-supplied. By planning what kind of family 
life they would live, it will provide us convenience, 
comfort and reflect our identity. There are a lot of 
social circumstances and social constraints we can 
explore within the home.

What does "home" mean to us? How does it adapt to 
our family life and life stages? We might change from 
a person who prefers tech for everyday convenience, 
to a parent who prefers tech for fun. Interaction and 
control of the smart home would also change when 
children grow up and express their individuality.

02 Inclusive Home

I grew up in the type of family with a kid with 
Down syndrome. Home activities become different 
from the program as parents expected. Parents 
take more responsibility and home becomes the 
most important, long-term place for kids since 
they can't live independently. They have different 
needs and requirements for their family. With more 
discussion and focus on their special needs, and by 
implementing the inclusive design methodology, 

I would look into this type of family with certain 
constraints. As a designer, I believe that we will find 
more possibilities and include new ideas if we look at 
the problem in different perspectives. We can explore 
one group and extend it to many.
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Design Approach Project Goals & Visions

The project utilized methods of a user-centered 
design approaches such as interviews with experts 
and different stakeholders, ideation, workshops, 
prototyping, user-testing, storytelling and strategy 
development. 

My project goal is to explore how might we support 
the collaborative learning process of indpendent 
living for families with Down syndrome. I focus on the 
user group of young adults (18-23) with DS. 

I would like to improve family relationships and social 
interactions at home during the transition of living 
together. Design principles will be built to improve an 
inclusive home for both parents and children.

It would focus on a certain home context ("preparing 
food for yourself") as an example to explore the 
future scenario. The long-term aim of learning is not 
only about knowledge, but also cultivate abilities 
and influence other domains of their own life choices 
Through the touchpoints in the context, I plan to 
design the future family interactive system or extend 
the system a bit bigger.

Nielsen's heuristics explicitly address these functions:
- Visibility of system status: the user must be given 
sufficient feedback to gain a clear understanding of 
the current state of the complete system;
- Match between system and real world: the system 
must accurately follow the user's intentions;
- User control and freedom: the user must be given 
suitably intuitive and versatile controls for clear and 
succinct communication of intent.

It also use the inclusive design approach to develop 
for a wider range of user capabilities involves 
understanding the fundamental nature of the 
interaction. Typical interaction with an interface 
consists of the user perceiving an output from 
the product, deciding a course of action and the 
implementing the response. These steps can be 
explicitly identified as perception, cognition and 
motor actions and relate directly to the user's sensory, 
cognitive and motor capabilities respectively. Three of 
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With an aim to improve the family relationship for the 
home with Down syndrome and explore the socially-
aware interaction, I mainly do the primary research 
with 2 DS families, and other professionals from 
special education, smart home, HCI.

For the interview, they also show their daily life 
through video diary. It's important to focus on a 
certain age group and take an home context as an 
example to imagine the future scenario.

There is a context transition from music learning to 
the cooking-related activities in terms of the focus. 
The research insights are summarized into design 
principles to be taken forward.

01 Socially-aware Requirements

To explore a scope of an artifact being socially-aware 
and its expression at home, it comes to two aspects: 
adapting to the social dimensions at home, and 
interacting socially. 

adapting to the social dimensions at home
Most smart home research delivers ubiquitous and/or 
context-aware services, but avoided consideration of 
the wider social circumstances in which those services 
will ultimately reside. That is where socially-aware 
requirements comes. 

“Socially aware AI doesn’t mean AI is smart enough 
to understand every situation. It can negotiate with 
user for the dynamic of scenarios. E.g. we expect a 
care robot to insist to a patient to take his medicine, 
but not when he is just on the phone with his 
partner.”  (Frank Dignum)

The first task is to define services that deliver value 
to the embedded social constraints at home. A 
second task will be to create an expressive and 
flexible language that allows families to customize 
those services to match the wide variability between 

Research Methods Secondary Research

homes in their customs and cultures. Services might 
pay close attention to the economy of motion, and to 
the chain of dependency of activities. (Socially-Aware 
Requirements for a Smart Home) 

"Families are plural. Most systems are singular. 
Families perceive chores as activities, not 
procedures. Many tasks are device- and/or 
location-independent. Ownership of chores can 
be ambiguous. The thermostat predicament: rules 
don’t always agree.The house plays a role in family 
and individual self-definition."

interacting socially
Family relationship can be mediated by artifacts 
at home. We gradually lose our presence in the 
social context and absent ourselves from those 
near us, even our family members. Our divided 
attention between those near us and those in touch 
electronically reduces our ability to be empathetic, 
because we are so absorbed by the screens that we 
might not feel any need to try to understand actual 
people. Friction in relationships was even dealt with 
by texting rather than face-to-face encounters or 
by phone. (Alone Together: Why We Expect More 
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from Technology and Less from Each Other, 2011) 
Meanwhile, there is a fading boundary between us 
and our devices. Robots had been invented that 
could simulate emotions and pretend to listen. 
People might feel an affinity toward them when they 
feel alive. Thus, socially-aware artifacts might be able 
to improve the family relationships by understand 
what type of home we want to build, what kind of 
relationship we currently have, how we negotiate with 
each other.

02 Young Adult with Down Syndrome

The process of establishing a sense of self separate 
from parents is a major task in young adulthood. 
Achieving autonomy is an important factor in 
achieving this sense of self. However, despite parents 
of young adults with intellectual disability recognizing 
the need for autonomy in their child’s life, many are 
aware that their young adults will always require 
ongoing assistance and support in their lives. This 
tension often results in conflict in the parent-child 
relationship. (The meaning of well-being from the 
perspective of young adults with Down syndrome)

When people with DS develop from adolescence 

into adulthood, they would like to make decisions for 
themselve, participate in the community and have 
dreams and aspirations for their future. During this 
process, family relationships are central in shaping 
their attitudes and values, helping them to develop a 
clear idea of themselves as an adult.

However, parents of children with Down syndrome 
have been shown to report more stress than parents 
of typically developing children, because their 
children have significantly greater health needs and 
attention.

"physical -- health, energy and stamina
utilitarian -- finances, housing, employment
social -- social networks and support systems
psychological -- belief systems, problem solving 
skills, personality" (Family of children with Down 
sydrome)

03 Learning Reward System

In the growth of people with DS, parents usually plan 
learning projects for them to improve their abilities 
such as independent living skills or intelligence 
development. It is hard to keep them learning in such 
a long-term period and it's maybe difficult for them to 
get those skills because of their congenital deficiency. 

Thus, promising a reawrd becomes the most common 
way to motivate them to be continueing. Usually, the 
reward is what the DS kids have passion for, such as 
hobby. It somehow overuses the intrinsic motivation 
of them. It controls their behavior by rewarding and 
overlooks the real feelings in communication. We 
might need a more sustainable way of learning. 
For example, instead of lavishing children with 
congratulations, it's better if they focus internally on 
the pleasure they derive from accomplishment.
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To get a good understand of current family dialogue, 
I interviewed 4 different stakeholders: parents, 
DS young adult, teachers, and experts. They are 
all included in supporting the family and their 
growth path. It includes chinese families with Down 
syndrome, chinese special education teachers, and 
swidish special school development leader. There are 
two phases during my research. In the first phase, I 
take the music learning scenario as an example to 
look into how the family relationship is mediated by 
the long-term home activity. Then I decide to have 
a context transition based on my research material, 
which I will explain the reason later. Thus, in the 
second phase, I take the cooking-related activities 
as an example to explore what kind of proactive 
"space" can be created or balanced during the long-
term learning project in a family with DS.

01 Interview & Video Diary

For the interview with parents, it covers a wide range 
of topics in life at the beginning. It focuses on the 
general life path for this type of family, such as the 
way they deal with this unexpected syndrome, the 

Primary Research

Research

change they foster their children, home activities 
that are special for them, and their expectations 
for the future. Mostly, they answer me with stories 
or descriptions of emotions & motivations. I map 
out 6 categories of their aspiration for home and 
related home activities. Besides, I get a deeper 
understanding of home dialogue by focusing on 
two scenarios of music learning and cooking-related 
activities.

As we know, the current home dialogue comes from 
both parent's aspirations and kid's aspirations. My 
interview with DS children is focused on young adult 
19-23. For the group of DS, they rely on the relation 
at home much longer than others as we are since 
they cannot be fully independent. Living with parents 
after grown-up is the most common way of living for 
them. What's more, parents play an essential role 
in creating and molding the identity of their adult 
children. Family relationships are central in shaping 
their attitudes and values, helping them to develop 
a clear idea of themselves as an adult. Thus, through 
the interview and video diary, I focus on their daily 
life, behaviour and intrinsic motivation towards 

home activities. When stepping forward to the next 
life phase, the transition of needs and relation of 
family members could bring in tension at home. I 
map out 3 friction at home in the transformation of 
living together. As we can see, the current home 
dialogue is mostly defined by parents. How might 
we improve their relationship by adapting to the life 
phase transformation. Besides, I find the learning-
reward promise creates interesting interactions in the 
long-term learning process. The following are the key 
findings from different perspectives of my research.
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02 Social Dimensions at DS Home

Since I aim to extend the concept of proactive home 
from context-aware to socially-aware, I need to 
understand the social space of the home in which 
those services will ultimately reside. It is not only 
exploring what's the usual social dimensions at home, 
but also what's the special dimensions for a family 
with DS. By comparing the average home with home 
with DS, it will emphasis where the system could 
improve better, how it could adapt to the special 
needs. I comes up with 3 social dimensions in a family 
with DS from my research as is shown below:

The family relationship plays a role in individual 
self-definition.

Parents play an essential role in creating and 
moulding the identity of their adult children.
For young adults with Down syndrome, family 
relationships are central in shaping their 
attitudes and values, helping them to develop 
a clear idea of themselves as an adult.

Home activities are together.

From learning activities to daily routines, 
parents have the most control over what would 
happen and spend time together.

Most systems are singular.

A multi-user approach is especially relevant 
when a system needs to address home 
activities that are collaborative.

Interaction and control in the home can be one of the 
places through which children express their growing 
individuality, and through which parents explore their 
sense of what defines their family. For families with 
DS, parents play a more important role in shaping the 
attitude and values, especially in developing a clear 
idea of themselves as an adult. For example, parents 
of DS child would focus on teaching the basic skill 
for the half-independent living, giving a feeling of 
safety from home, cultivating confidence & a sense of 
self to get better social integration. They would also 
plan years in advance to improve abstract thinking or 
good health. Parents plan home activity differently.

From learning activities to daily routines, parents have 
the most control over what would happen and spend 
time together. DS child also demands for more time 
to be accompanied by parents to learn skills, such as 
math or music instrument. Many home activities are 
together. For example, in my user stories, the mom 
hears from another mom with a DS kid that learning 
music instrument can improve their abstract thinking 
and intellectual development. Thus, she starts to 
learn the accordion together with him. Yes, together. 
It's impossible for DS kids to learn a 45-mins course 
every week and practice by themselves 1 hour every 
day, and it lasts 16 years. Many other activities 



p.11

demand for time spending together collaboratively.

However, most systems are singular. The interaction 
it affords and the language it expresses to control are 
designed for one user. For example, in user stories, 
they describe many chores as "prepare the food for 
yourself", these housework refers to several devices 
and many sub-tasks for DS kids to learn together with 
their parents. It has a long learning process that kids 
make progress gradually, it needs to be able to adapt 
to a different level of skills and experience.

Therefore, when I get the knowledge about family 
practice, it open a wide range of opportunities to 
improve the family relationship and create new family 
space through a multi-user interaction.

03 Insights from Parents

Parents have a rearrangement and new orientation 
when they accept the birth of DS child. They have to 
take more caring responsibility and reconsider the 
scope of other projects in life. Current home activities 
can trace back to the parent's aspiration of building 
the child's personality, teaching basic knowledge and 
living skills. 

slow life path & preparedness in advance
It takes a longer time for a family with DS to complete 
a life project. Thus, they also need to plan in advance. 
For example, math is usually a complicated subject 
for DS kids because of their lack of abstract thinking. 
The concept of time and money is also related to 
math, so it's very important to learn the basic skill. 
However, with the teaching at home and school, it 
takes at least 10 years to complete this project (7-18). 
Each life stage has a different focus. Parents need to 
consider what's the current main project. For young 
adults with DS, it's the ability to living independently.

demanding for time
DS child demands for plenty of time to be with 

Research
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patents for family activities. They need guidance 
and more patience. Parents have to adjust their time 
planning for the family and have a balance between 
private life and family life. Usually, it's very hard 
before the kids grow up. So when stepping into the 
next life stage, both parents and kids need to adapt 
to the transition and enjoy home activities differently.  
As I have mentioned the example of learning 
accordion before, mom learns the accordion together 
with the child, because it's impossible for him to learn 
a 45-mins course and practice7 hour every week, and 
it lasts 16 years. Parents also mention that sometimes 
they take too much time on the DS kids, and overlook 
the need of other family members and themselves.

higher motivation
The learning process takes parent’s effort to push 
DS child forward, especially for the learning task that 
is a lack of self-motivation. They have the learning-
reward promise to motivate the child, usually it makes 
the use of their intrinsic motivation such as a hobby 
or the desire for independence. For example, before 
the accordion practice every day, parents would 
promise a long-term reward (such as join a singing 

show), or a short-term promise (such as sing 
karaoke or take a singing class). Parents also need 
a higher motivation to keep their patience. They 
have a clear memory of each progress their child 
made. It works as a milestone and gets a sense of 
achievement. They are also proud of sharing these 
progress on the social network.
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04 Insights from DS Young Adult

I want to explore the kids's perspective of how their 
aspirations change the current home dialogue, how 
they interact with the space & devices around, and 
what's the emerging tension at home. Firstly, I have 
a look into the daily life of an DS young adult. He 
spends most of the space time during weekdays in 
his hobby: singing. 

overused intrinsic motivation
DS children can take the initiative to learn and 
create what they are interested in. In my user stories, 
he likes to practice writing through the lyrics and 
playlist rather than textbooks. He is immersed in his 
imagination when singing together with the speaker. 
Thus, parents find it's useful to promise a related 
reward to push them to learn other skills. Finally, they 
depend on this path to create the learning motivation 
rather than let the kids find the value and pleasure 
of other skills. There might be an overuse of intrinsic 
motivation.

control & be accompanied
Smart devices keep company with DS young adults 

most of the spare time, from social media to the 
music app. They can create an idealized self there. 
They have disconnection anxiety like us. It comes with 
some behaviours which are hard to be understood 
by others. For example, he worries about charging 
when battery is lower than 50%, so he checks and 
charges frequently. He enjoys using multiple devices 
at the same time to have a feeling of control. He likes 

to share his recorded songs on social media because 
he wants the attention & applause and meets people 
who like the same singer.

limitation in creativity
There is a limitation in usage and access to devices 
and community for DS people. Creativity is easily 
limited by the online platform and artifacts.
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05 Transition of the Context

From the scenario of music learning, I have an 
understand of the current social dimensions at home 
with DS. It also builds up the interaction model 
between parents and DS young adults for a long-
term learning project. Thus, to imagine a future social 
dimensions, it could be able to empower the DS 
young adults to create and change. It could support 
parents to keep track of the learning milesontes. It 
could balance the family & private time, intrinsic & 
extrinsic motivation and create more quality time 
spend together.

Since I concentrate on improving their family 
relationship during the transition of living together, I 
spend time researching into their different learning 
project in different stages. One family plan that 
attracts my attention is a learning-reward promise 
of "preparing food for yourself"(cooking-related 
activities). Activities such as food planning, shopping 
in the market are part of the learning process. There 
are many tensions and conflicts during the process, 
which is out of my expectation.

For children with DS, the cooking class at school 
starts from 17 years old. The family plan usually starts 

when the child with DS become an young adult (18-
23). It is triggered by desire of independence from 
both sides.

Families perceive chores as activities, not procedures. 
It has in-built difficulties, such as food literacy, the 
concept of amount, social activities etc. Thus, by 
focusing on the learning process of food planning, I 
hope to come up with a design principle and explore 
the design opportunities for their home.
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06 Learning Process

The learning process is usually a long-term and slow 
path for a family with Down syndrome (DS). In my 
interview, it takes more than 10 years for mom to 
teach the child with DS basic mathematics. During the 
everyday practice at home together, "learning-reward 
promise" is a common way to motivate the child. 
The reward could be long-term such as independent 
living, or short-term such as singing karaoke. During 
the learning process, both parents and children can 
have frustrating moments. So, parents also need 
higher motivation to keep patience. How might we 
support the process of learning for parents and DS 
young adults to achieve the long-period life project?

Cooking-related activities are usually set up as a 
life project in advance for a family with DS, because 
parents are most concerned about the child's diet in 
case of living independently. So, I take this context in 
my project and look deeper into its learning process. 
It starts from a learning-reward promise:

“If you can learn how to prepare food for yourself, 
you(DS young adult) can live independently when 

Research
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we(parents) are back hometown or go travelling.”

"Prepare food for yourself" is a combination of three 
main activities: shopping in the food market, prepare 
food and cooking, cleaning & washing. Each activity 
includes a series of procedures and demands for 
different abilities. How does the learning procedures 
look like? Taking the food shopping as an example, I 
look it from a bigger picture firstly:

get the motivation --> join the activity together 
with parents --> practice independently in different 
levels & scenarios --> geet positive/negative 
feedback --> improve the next level of experience

It can be concluded into 5 stages from a perspective 
of DS young adult: motivation, learning, practicing, 
feedback, and improvement. Through the video diary 
and interview, I pick out 4 user stories (figure1) to 
show the detailed context and touchpoints in each 
procedure: planning at home, shopping in the food 
market, negotiation for reward, and mediator in 
the negotiation process. Thus, comparing with the 
current learning process, I get insights from 3 aspects: 
learning-reward, decision-making, negotiation. 

Before I analyze the pain points and opportunity 
areas, I try to understand their relation by mapping 
out the stakeholder map to show who is included 
in the learning process and what's their key feature. 
As is shown in the figure2, the following is some key 
findings from 5 stakeholders:

DS young adult: Motivated by the possibility 
of living independently, DS young adult has 
great a passion to learn how to prepare food 
for themselves. He takes the cooking class at 
school since 17 years old. So, he can transfer 
this knowledge to another learning process and 
build upon it. However, he is losing confidence in 
decision-making and money spending, because 
there is too much negative feedback from parents. 
He can't get the payment code of wechat wallet. 

Parent: Parent teaches their DS child food 
knowledge, practical skills, and the concept of 
"healthy food diet". However, they control too 
much on those concepts that they would like to 
check how he did through WeChat. They need to 
trust their child more. 

Sellers: The food market is a community between 
strangers and acquaintances. The more frequent 
you get in touch with them, the more you know 
each other. You can also get knowledge by talking 
with them such as suggestions on food. Thus, social 
activity is part of the learning process. 

Tools: Different tools can support the learning 
process, such as cooking recipe online community 
or budget planning app or food online shopping 
app. However, some are not friendly for beginners, 
some are not friendly for DS young adults.
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than by negotiation). It can be the progress, the 
change from passive to initiative attitude , or the 
ability. 

“I know quite well about my allergic food. No fish, 
no soybean products. Otherwise, I can get a swollen 
and painful ankle.” (DS young adult, 23yrs)
“He is active in going with me to food market 
together, and keep asking questions.” (Mom)

In the process of learning, it is important to collect 
these feelings and moments to build trust and 
confidence. It brings a sense of achievement and 
milestones for both parts. How can we build up trust 
in the process of learning? How might we support the 
process of learning for parents and DS young adults 
to achieve the long-period life project? 

decision-making & confidence
From the behavior when DS young adults decide 
for themselves, it shows their unconfidence. They 
might be afraid of the possible reaction from parents, 
because parents will give negative feedback. They 
might lack some ability such as planning or counting 
(which needs a higher level of abstract thinking), 
therefore they are not sure about the result. They 

Research

Special education teachers: We have a cooking 
class at school since grade 8. Process pictures will 
be shared with parents. Students can also bring the 
food they made back home.

From user stories, I find those touchpoints where 
parents and children can build upon each other are 
very interesting for me. Their interaction brings 3 
dynamic relationships in the learning process: control 
& negotiation, learning & trust, decision-making & 
confidence.

control & negotiation
Parents usually have much more control in a family 
with DS, even when their child has grown up. They 
dominate to define the “healthy-diet" concept, 
to monitor some behavior, to control the promise. 
Sometimes, it leads to an irrational argument and 
emotional reaction. For example, healthy food 
structure is a range in parent's mind, but they usually 
teach their child in a more strict way (such as no soft 
drinks, one meat dish per meal), which can lead to an 
impression that parent's behavior in practice is not 
coherent to what they said. Meanwhile, they would 

like to have control over the child's behavior. For 
example, the child needs to text parents when he is 
home alone and have lunch independently. From the 
narrative of parent's feelings, the reason why parents 
control too much and even not realize is that they lack 
the trust of ability. Or he needs to tell parents each 
expense in case of spending crazy. For DS young 
adults, they don't have much power. They have to 
follow the rules and they have to promise what is 
asked by parents. In this situation, the learning-reward 
promise becomes more like repression. Sometimes, 
they have a mediator to improve the situation such 
as siblings. How can we balance the power dynamic 
between parents and DS young adults? How much 
control every family members can have? How might 
we support the negotiation between each other?

learning & trust
From the narrative of parent's feelings, the reason 
why parents control too much (even not realize) is that 
they lack the trust of the child's ability. The in-built 
difficulty in the"cooking-related activities" stands 
between parents and DS young adults. However, 
some touchpoints improve trust in scenarios (rather 
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might change consumer behaviour because of the 
tool when comparing mobile payment with cash.

“He lose confidence in spending moeny. He is not 
good at math and the conpcet of money.” (Mom)
“They would blame me when I buy too much meat 
or fast food or bubble tea.” (DS young adult)

Moving toward substituted to supported to 
independent decision-making, it's important to find 
a suitable way of communication to support the 
decision (such as visual aids, the actual items related 
to the decision) and a way of interaction between 
child and parent that build up the confidence (such as 
make own choices & decisions as much as they can, 
disagree with a decision but award his ability). How 
might we support their decision making and build 
confidence for a family with DS?

These 3 dynamic relationships in the learning process 
can affect each other and have touchpoints during 
the whole journey. These 4 user stories are focused 
on one activity in the "preparing food for yourself" 
chores. The following "cooking" activity is also one 
interesting scenario connected with the "planning & 

shopping" scenario. Although I haven't enough time 
delving into it, it will be taken into consideration. In 
all, I would explore:

How might we support the process of learning for 
parents and DS young adult to achieve the long-
period life project?
How might we support their decision making and 
build confidence?
How might we support DS young adult to get 
trust (in ability) from parents and get a sense of 
achievement?
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02 Decide Together on a Healthy Meal

Parents focus on healthy eating and habits, at times 
bending their own rules and using their notion of 
health. The concept of "healthy" is used to decipher 
food in a collaborative way. Reporting what happens 
when making purchasing decisions is difficult 
(Commuri and Gentry, 2000), and when discrepancies 
occur between children and parents, these 
discrepancies are, to some extent, discarded as being 
due to the child's lack of overview of the decision-
making process. In research of how the concept of 
health is constructed and unfolding in practice in 
family food shopping, it is found that parents are 
found to be zigzagging between sticking to and not 
sticking to their health policies and between rejection 

Research Synthesis

After mapping out the problem areas in current long-
term learning process, it comes with the opportunity 
areas. Some are related to my brief, some are related 
in the touchpoints in the journey. 

01 Smart Home As a Bigger Picture

How would the future home look like? How does 
it link family members together? How does it 
proactively assist our daily life? The concept of an 
smart home would be expanded to a bigger scope 
than intelligent control and home automation. In 
my project, I want to explore the bandwidth from 
socially-unaware to socially aware services. 

There is another interesting touch point "sellers". 
It reminds me of the amazon food stores and those 
online food delivery service. Will the future food 
market become an automatic environment? Will it 
keep the offline food community and highlight the 
experience of picking? It would change the learning 
process and necessity when transferring from an 
offline to online activities. While fewer practical 
knowledge is needed, they might need more 
understanding of the automatic system. 
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and acceptance of what themselves define as healthy 
goods, which sometimes appears to be arbitrary and 
illustrates how contradictory emotions are at play. In 
all, it has three problems: 

zigzagging: not straight path for healthy food
aebitrariness: not rational arguement
display of disfust: emotional reaction 
(Malene Gram, 2015)

Similar coercive behavior and problems are also 
found in the talks between parents and children with 
DS. Rules are requested and decided by parents. 
Children are taught to have a healthy food structure 
for the sake of their congenital body. However, the 
decision process is mainly inside the parent's mind. 
Having a joint negotiation process for "a healthy 
meal" is good for the teaching process and family 
relationship. Thus, they can have an understanding 
of the family food disposition, get health discourse 
literacy and be more confident in making decisions.

To build a food negotiation interaction at home, 
I research into the negotiation support system 
(NSS). For the current food shopping scenario at 

families with DS, there are face-to-face negotiation, 
collaborative preparation, negotiation on the phone, 
and mediator in between family members. It fits in 
different phases of the process (preparation, joint 
exploration, bidding, closure), and an affective 
influence of emotion (motivate behavior), mood 
(influence information processing), and attitude (Joost 
Broekens, 2014). Therefore, I conclude into a design 
guideline of the NSS for them:

it needs to adpat to the user's behavior and 
knowledge or experience;
it provides domain knowledge of the context;
it provides advice that based on the capability of 
users to apply them in practice.
it takes care of the human factors, such as 
emotions, intentions, trust, norms, the impact on 
negotiation.

It is a journey for children with DS growing from 
substituted to supported making decision. There are 
ways of communication that adapts to their cognitive 
load might be helpful, such as verbal/non-verbal 
communication, keyword sign, visual aids, the actual 
item related to the decision. 

Research

03 Long-term Learning & Short-Term Goals

"Preparing food for yourself" is a series of activites, 
and demands for different abilities. The long-term 
aim of learning is not only about knowledge, but also 
cultivate abilities and influence other domains of their 
own life choices. In the process, parents will build 
trust in their children's ability. Those touchpoints 
comes from every short-term goals defined by 
parents in mind. Each progess gives a sense of 
achievement to both parents and children. As a plan 
for independent living for young adults with DS, 
learning cooking-related acticitivities have different 
stages. The current learning motivation and teaching 
goals are be influenced by their experience and 
behavior in practice. For beginners, practical skills are 
more than what you can learn by text or pictures from 
online community. For example, when the recipe uses 
the word “fry”, there are four combinations between 
hot/cold pan and hot/cold oil. They fits for different 

Shallot can test how hot the oil is. It's 20%, 40%, 50%
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food materials. It's a process of building up based 
on current skills. There are many detailed knowledge 
that parents can teach hand by hand. Thus, planning 
feasible short-term goals is more practical to build 
up the trust in DS children's ability, and it also helps 
to get a sence of achievement for both parents and 
children with DS.
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Negotiate the Control

balance the power dynamic between parents 
and kid, working as negotiation support, such as 
provide suggestions, remind emotional reaction

build up the common ground for family disposition, 
such as rational argument for healthy diet

take care of the human factors, such as emotions, 
intensions, trust, norms, the impact on negotation 
and situations, such as face-to-face, on the phone, 
collaborative, mobile payment

Design Principles

Research

Decision Making Support

build confidence in making decisions, such as 
take as an achievement, no overreact, provide 
information and possible consequence, make own 
choices & decisions as much as they can, disagree 
with a decision but award his ability

adapt to users skill’s level & experience, and more 
in specific to the user’s behavior, such as food 
literacy, health discourse literacy, an understanding 
of family disposition, purchase process and social 
activities

Build Trust & Achievement

planning feasible short-term goals is more practical 
to build up the trust in DS children's ability, and it 
also helps to get a sence of achievement for both 
parents and children with DS
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The ideation phase has a continuous exploration of 
the design questions defined in the research synthesis 
phase:

How might we support the process of learning for 
parents and DS young adult to achieve the long-
period life project?
How might we support their decision making and 
build confidence?
How might we support DS young adult to get 
trust (in ability) from parents and get a sense of 
achievement?

There are two phases of the ideation workshop. In the 
first phase, it's a general ideation of how to empower 
children &  parents and build conenction between 
them. In the second phase, it's focused on concrete 
context and ideate on the learning process. Based on 
my focus in the journey, I decide the intial concept 
from ideation and it is tested with people and user 
group.

In the first phase, the workshop focused on the HMW 
question: how might we support the transition of 
living together with DS young adult. We come up 
with some ideations on a balance between privacy 
and control, an expression way for children to prepare 
for the life change, and increase the family social 
interaction. We are also immersive in imaging what 
type of home I want to create, what type of home 
relationship I want with my partners and my children.

Example
co-creation with family members
Sketching their stories and feelings at the home 
living room, children with DS can make the diary wall 
together with siblings and parents. When siblings 
grow up and move out the home, they can co-create 
in distance. For children with DS, they are sad about 
this life change and would rather cry at school rather 
than showing the depression at home. It provides a 
way to take care of their feelings, express themselves 
and feel connected.

Creation Methods Ideation Workshop
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In the second phase, the workshop is focused on 
building up the future scenarios, staring from the 
design principles and transfering user's behavior 
to adapt to the journey. It focuses on the learning 
scenario of food shopping planning. We have an 
overview of the whole cooking-related activites and 
ideate on the learning process.

Example
cooking duolingo
As a begginer, DS kids can be motivated in a 
gamified learning journey. With an overview of my 
skills and learning steps, they steps forward with the 
help of visualized journey and gain more freedom 
after leveling up.
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The design principles in mapped in the process of learning "food shoping" as 
is shown in figure?. It goes through 5 stages: preparation, joint exploration, self-
exploration in practice, milestone & motivation, sense of achievement. In current 
user stories, some stages are ambiguous (joint exploration, milestone). Some 
stages are missing (exchange & bidding). Firstly, I try to build up the future scenario 
based on design principles:

The future scenario would help to build up these stages, create space for these 
ambiguous ones and proactively assist their daily life. It's necessary to divide the 
long-term project into short-term aims, at the same time, keep the bigger picture 
in the mind. It will connect with other activities that are related to cooking, and 
be able to extend their knowledge and ability from this activity to the next.

DS young adults would be supported to show their ability and transfer what they 
have learned from other places, such as school, social activity, self-exploration 
etc. Therefore, the learning experience would be better adapt to their skill's level 
and experience. What's more, they would have a bigger voice at home because 
of showing the learning ability. They can gradually level up and have access to 
what they have passion for (such as cooking favourite food, or having pocket 
money). They would get richer feedback than just positive or negative responses 
from parents.

Parents would be supported to teach food knowledge and express requirements.
Those concepts is not only defined by parent, but also can be discussed with 
their DS child to build up a food common ground for their family. Multiple 

Ideation Exploration

communication ways can make parents more relieved to let their child make the 
decision independently. The reward in this system would motivate both parents 
and children to get a sense of achievement.

Then, how would the future scenario be built in the home environment? Here are 3 
ideations:
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twist from control to share & explore

There is a balance between parents and DS children 
before stepping into the joint exploration phase at 
home. DS children can bring what they learn from 
other professionals, self-exploration and social 
activities. For example, they make the recipe card 
together with teachers in the cooking class. They get 
the knowledge in the food market by themselves or 
social activity with sellers.

visualized joint exploration & supported decision 
making

Parents prepare their knowledge of food features for 
this practice together, such as freshness/ quantity/ 
price/ nutrition. They would like to teach the concept 
of a "healthy food diet" with their DS child, which is 
more visualized to have better communication and 
rational discussion. When planning together, they will 
build the food calendar and shopping list based on 
what parents and child bring to the table. 

build trust & get a sense of achievement

Each step can make progress that is visible to parents 
and child. They can continue the next activity and 
learn cooking together. The cooking can start with 
potato with egg and add more ingredients on the 
way. With the recipes, pictures and achievements, 
they can share them in the food community to 
interact with other beginners online.
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Mapping these three ideations in the whole journey, 
it builds up the future learning process at a home 
with DS. When parents want to teach their kids how 
to plan and do a grocery shopping, it goes through 5 
phases: preparation, joint exploration, self-exploration 
in practice, build milestones, get motivation. 

The preparation phase is where parents and DS 
young adults balance control. For DS young adults, 
they can transfer the learning from other activities 
and merge  into the current one. It's not only showing 
their ability, but also a good way to review and get 
knowledge. For parents, they can prepare the short-

term learning goal of practical skills. Thus, their vision 
won't be limited in the current situation, but also have 
an overview of what's going on and how to get there.

The joint exploration is where parents and DS young 
adults define a healthy meal together. It builds up 
the common ground for family disposition with a 
more visual and discussable way. The outcome is 
a shopping list decided by DS young adults that 
is feasible for the grocery shopping. Through this 
decision, they will also get food & cooking knowledge 
that is related to other activities. 

When DS young adults go to the food market, they 
can practice the knowledge through social activies 
with sellers. In the building milestone phase, parents 
build trust in their child and DS young adults can 
build confidence. They check and discussed on the 
learning outcome. The trust and confidence would 
permeate aspects of family life beyond shopping 
activity, and influence other domains of life choices. In 
last phase, it motivates DS  young adults by building 
up a sense of achievement, sharing with social media 
or recipe community, and being able to continue to 
the cooking activity.
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After reflecting on the ideation exploration, I try 
to connect it back to my smart home brief. I find it 
interesting to redefine the scope of a smart home. 
Usually, smart home is a concept physically placed 
inside the house, such as a light system, smart fridge 
or thermostat. It delivers ubiquitous and context-
aware services by understanding the home space 
and family needs. Meanwhile, there are many home 
activities that extends to the outside and connect 
back to home scenarios. These spaces are an 
extension of the home, such as supermarkets, cars, or 
playgrounds. With the smartphone taken around and 
the possible future of an automatic environment, we 
might take back a bunch of footprints to home. How 
will that information be able to cluster or build up the 
smart home social space?

Just like every family member spends most of their 
time outside the home in a day, that information will 
be more connected in the way we communicate with 
each other in the future. For children with DS, they 
walk through busy cities, go to the special school, 
take the cooking class or math class or music class, 
wander around the community, and go back home. 

Design Focus

They bring back stories from school and social 
activities. They share what they learned, what they 
experience, what they have great a passion for.  
Parents get a better understanding of their growth 
and build upon them. Thus, I choose to focus on 
the first two stages of the future learning process: 
preparation and joint exploration.

My design focus is to support the long-term project 
for a family with DS, taking the food planning as an 
example. It comes from the independent living skills 
of "preparing food for yourslef" (cooking-related 
activities). During the long-term learning, I define 
3 design principles: negotiate the control, deicison 
making support, build trust & achievement.

Here are the design features:

Learning transfer
DS young adults transfer what he learns at the 
cooking class. It is the personal recipe made by 
themselves. They can plan it into the daily meal. In 
the system, they also set up the cooking learning 
path with teachers or parents. They are personal 
short-term goals.

Define together
Parents value a balanced diet a lot for the sake 
of their DS children's health. They will teach and 
discuss together to build the common ground of 
family's "healthy meal" disposition. For DS young 
adults, it's no longer following the rules, but take the 
responsibility and make decisions.

Shopping Plan
During planning, they would get the concept of food 
quantity and food quality. Parents define short-term 
aims and set up the achievement system.
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I focus on the first two stages of the planning: 
preparation and joint exploration. It's part of the 
whole system and includes three design features.

Initial Concept

Concept Development

plan the food schedule for a half week and get the 
shopping list

learning transition
It provides a pool of my current skills and I can set up 
own learning goal and process. It has a library of the 
recipes made together with teachers in the cooking 
class. It shows the cooking activities I had with family 
members. The more I practice, the more confident I 
am with this meal. For setting up the learning goals in 
this month, I would choose 3~4 favourite dishes and 
reward myself if I get them.

- my recipes: how long it takes to prepare, how 
favourite I am about this dish
- my practice: how confident to cook this dish, how 
familiar I am with it
- new recipes: pick up the learning goal for this 
month 

teaching preparation
I plan the food knowledge according to child's skills, 
such as food quantity (concept of amount), food 
quality, practical skills, etc. I set up learning goals 
from my perspective. 

4 functions:

learning transition - for DS young adult:
transfer knowledge from cooking at school into the 
learning of food planing

teaching preparation - for parents:
define what to teach and short term goals

define together - for parents and DS young adult:
build up "the healthy meal" common ground

shopping plan - for DS young adult:
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- set up goals: get extra rewards
- teach by hand: social activity

define together
We discuss together what is a healthy meal for his/
her body. It's also a way to get know about food and 
healthy literacy.

- food literacy
- discussion: social activity

shopping plan
I decide on what to eat this half of the week, and 
also plan which dish to learn from my parents. The 
more confident I am, the more freedom I have with 
the ingredients. Based on the food schedule, it 
would provide a counting game for me to practice 
the mathematics. Becides, I have an idea of how 
much food I need for a half week. With my effort, the 
shopping list is generated.

- plan the meal: what to eat this week 
- food quantity: how much I need totally
- add own ingredients: freedom to try

How does it fit in the stories?

Here I match between the system with real world, and make sure it accurately 
follow the user's intentions. It also helps me to review whether my design 
principles fits it or not. Here is the journey from the DS young adult's perspective. 
There are also other stakeholder's journey join the process in parallel. That part 
would be shown in system in the next chapter.

It starts with the intention of preparing food. With the platform, the user is able to 
check his learning goals and current experience to help him make the decisions. 
Then, it comes the negotiation process of discussing the food structure and ask 
for knowledge. After their discussion, it generates the food scedule. Through the 
counting practice, the user get the final shopping list.
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By testing the journey flow with target users and 
general users. I get the following insights:

1. instead of generate the shopping list from food 
schedule automatically, it's better to have a math 
game here. When math is combiend with real items, 
it's easier for children with DS to understand and it's 
a good chance to practice it.
2. get more freedom as a reward of enough practice 
with a recipe. 

By testing the visual expression, I get the following 
insights:

1. how much I have practiced with the recipe = how 
confident I am 
2. need an overview of ingredients in totoal, and a 
seperated ingredient's view of each dish
3. it also needs a flow from parent's perspective 

User Testing

my recipes & practice

new recipes & 

learning goals

quantity

short term goals 

from parents

plan the scedule

plan the learning goal

get food ingridients

count the ingridients

get the shopping list

balance the food structure

test the flow

test the expression

freedom 

- step forward
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Final Concept

"COOKIES" is a platform that connects different 
learning scenarios and on-going practice. It helps to 
transfer the learning from outside home to the home 
cooking context. Because many home activities are 
partly extended outside, then affect the social space 
at home in turn. Checking the recipe card, it connects 
with the cooking class he has taken before. With all 
the steps recorded and made with classmates, it links 
him back to the class and feels supported. 

It motivates young adults with DS to leveling up 
missions defined by themselves. With the learning 
progress, it will adapt to the skill level and upgrade 
usage freedom. Combining with real items. it’s 
easier for children with DS to understand and build 
confidence for themselves and for parents to build 
trust in their abilities.

Parent's ambition is balanced with DS young 
adult's exploration. Well, parents focus on healthy 
eating and habits much for the sake of the child’s 
congenital body. In this system, parents can suggest 
their expectations rather than bend their own rules. 
Families can explore the “healthy meal” common 

ground when input food choices, and get an overview 
of the decision-making process. With the ability 
learned in this process, it can also influence several 
other domains of life choices.

From the perspective of young adults with DS:

Familiarity - Confidence of cooking comes from 
practice and preference.

Goals - Set short-term goals to motivate yourself 
and get a sense of achievement.

Amount - When math is combined with real items, 
it gives a better practice of the "amount" concept. 
Devices is not a replacement of ability, but a tool to 
get the better ability.

Rules - Instead of machine recommend choices 
for users, in this platform, it's parents set up the 
recommended choices through rules, such as pick 
up three vegetables. Users can argue for the rule 
by negotiating face to face or through the platform.

Freedom - When getting better skills, the users 
can be more independent in choices. Thus, the 
platform will turn from a supporting role to a tool. 

Healthy Meal - The "healthy meal" common 
ground is shown as a matrix. Users can explore 
the area when input food choices. They can also 
change it by negotiating with parents.

Decision Making - Make own decisions as much as 
users can during the process.

From the perspective of parents:

Goals - Set short-term goals to motivate yourself 
and get a sense of achievement.

Rules - Give user requirements of choices in the 
platform and set reeards.

Teaching- Teaching is maily a social activites with 
children.

Healthy Meal - Dicuss with children to build up the 
matrix of "healthy meal" at home.

From the perspective of teachers:

Recipe - Make the recipe card with students at 
class. Record and share the process.
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Design Feature

Get the Achievement

Today is the end of March. Lee has a check of what 
he has learned to cook this month. He almost gets 
all the learning goals defined by himself. Extra bonus 
are14 medals and 2 treasure boxes. Medals are 
received by meeting learning requirements defined 
by parents. Treasure boxes are achieved to upgrade 
the usage freedom of this app.

Persona

Lee is a 19-years-old young adult with DS. He 
graduated from the special education school at 18 
years old and get a job after graduation. He has 
been looking forward to be able to get a job (like 
his parent) for a long time. He takes it as a sign of 
grown up and desires for the autonomy. Although 
his chronological age is 19 years old, because of the 
development delay, his mental age is around 10 to 12 
years old.

At the same year, his sister moved out for further 
education. Facing this type of life change, he felt 
frustrated and also wonder why can’t he live by 
himself. With the time passes by, He also feel tired 
of the family interaction because he feels “being 
controlled” too much.

One day, his parent gives a promise that “If you 
can learn how to prepare food for yourself, you can 
live independently when we are back hometown.”   
Actually, “preparing food” as a chore includes several 
activities, like shopping in the food market, prepare 
food & cooking, cleaning & washing.

Set Up Own Learning Goal

After check the progress of last month, Lee starts to 
plan for April. He wants to learn an easy cold dish, 
and gradually to some other difficult dishes. Recipe 
cards are suggested based on his preference and 
current skills.
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Plan for Next Shopping

A week later, Lee plans to do a food shopping for 4 
days from April 4th to 9th. He quickly check what’s 
his current experience till now. There are two pools 
of choices: my recipe and my plan. From the first 
glimpse, It shows how confidence he is with this dish 
and what’s his favourite ones.

Connect Skills & Learning Transfer

Checking the recipe card, it connects with the 
cooking class he has taken before. With all the steps 
recorded and made with classmates, it links him 
back to the class and feel supported. Actually, for 
beginners, practical skills are more than what you can 
learn by text or pictures from online community. 

Parent’s Setting Task

Well, parents focus on healthy eating and habits 
much for the sake of the child’s congenital body. In 
this system, parents can suggest their expectations 
rather than bend their own rules. Also they can set 
up the teaching goal and transferred as a task on the 
interface.
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Design Feature

Joint Exploration on “Healthy Meal” Common 
Ground

The “healthy meal” common ground is shown as a 
matrix. Users can explore the area when input food 
choices. They can also change it by negotiating with 
parents. Having a joint negotiation for “a healthy 
meal” gives an overview of the decision-making 
process. Thus, they can have an understanding of the 
family food disposition, get health discourse literacy 
and be more confident in making decisions. 

Schedule & Quantity

After balance the choices and finish the planning, Lee 
steps forward to the shopping list section. Instead of 
generate automatically a list from the food calendar, it 
shows step by step to him how it link to the shopping 
list.

Build Confidence & Get Trust

The math game is specially for Lee, because his lack 
of abstract thinking. He doesn’t have confidence in 
math. It’s a good practice when combining with real 
items. it’s easier for children with DS to understand 
and build confidence for themselves and for parents 
build trust in their ability.
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Shopping List

Finally, Lee get his planning finished. He feels happy 
and looking forward to the social activity with sellers 
tomorrow in the food market. Later on, Lee can step 
into the cooking section that build up on his skill and 
make learning fun.
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The project has a big shift from smart home to the 
collaborative learning. It starts with the focus on what 
is home for family with DS and how family members 
interact with each other. It ends at the collaborative 
learning of independent-living.

The turning point is to define the future scenario. 
There is a back and forth since I decide to focus on 
the group of young adult. However, it takes effort to 
imagine the future scenario. The first difficulty is to 
define the topic. There are so many tensions related 
to multi-generation live together in a long term. In 
this phase, I fix my eye inside the area of privacy, 
self-expression, preparation for the change. They 
are good topics, but not concrete enough. I keeps 
floating at an abstract level for a long time. In another 
word, I am not clear which research question I am 
looking into, and the connection between question 
and future possibilities. The second difficulty is before 
the context transition. Take the music instrument 
learning as an example, I look into how his hobby 
and artifacts motivate him learning forward. I explore 
how to transfer these behaviors into a better learning 
process. But, the main problem is not clear in this 

scenario. It is mixed by learning-reward system, social 
activity at home and buiding home atmosphere. It 
gradually deviates from the focus of young adult. I 
get lost in the ideation phase because the problem 
and scenario is not defined clearly.

At last, I choose the cooking-related activites as 
a learning scenario. It is an on-going learning 
scenario in most of the family with DS young adults. 
It is interesting to discuss the touchpoints of trust 
building, learning transfer and decision-making. The 
research method is limited into reading and online 
workshop. It still works, especially when we imagine 
somthing more, like spaces as an extension of the 
home, such as supermarkets, cars, or playgrounds. 
Currently, it collaborate family members during the 
learning process. If I have more time, I would like to 
explore how adaption could be influenced more than 
behavior and emotion.
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