
1

Sophie de Blanken

Master Thesis 
Integrated Product design
Delft University of Technology

November 2024

LEDEMAATJE
Sparking physical activity among older adults living with 

intellectual disabilities



2 3

Ledemaatje: Sparking physical 
activity among older adults living 
with intellectual disabilities

Master Thesis Integrated Product Design
Faculty of Industrial Design Engineering
Delft University of Technology

Auteur
Sophie de Blanken

TU Delft supervisors
Dr. J.J Kraal (chair)
Dr.ir. M.H. Sonneveld (mentor)

External supervisors
Dr. A. Oppewal
Leerstoel Geneeskunde voor Verstandelijk 
Gehandicapten,
Afdeling Huisartsgeneeskunde, Erasmus MC

Drs. M. Bunskoek
Fysiotherapeut en lid Expertisecentrum Ouderen,
‘s Heeren Loo

November 2024

With this graduation project, I am closing a long chapter of studying in Delft. 
After a brief semester of Nanobiology at the other end of campus, I found my 
way to Industrial Design Engineering. Inspired by products like a spoon that 
counteracts tremors using camera stabilization technology and a glucose 
sensor that helps my brother navigate life with diabetes, I realized how 
small products can have a big impact on someone’s everyday life. However, 
throughout my studies, I never quite managed to work on a project in this 
field. So, for my final project at IDE, I set out to find a design case within the 
medical field focused on user experience. To my surprise, I found myself 
working on a project unexpectedly close to home. With an older brother 
(not the one mentioned above) who has a mild intellectual disability and a 
mother who worked as a caregiver for people with intellectual disabilities, 
I spent much of my childhood in and around care homes tailored to this 
demographic. Walking around the locations of ‘s Heeren Loo, therefore, felt 
oddly familiar.

Despite this personal connection, there was still so much to learn 
throughout this project, for which I got many people to thank:

First of all, I would like to thank my supervisory team, Jos Kraal and Marieke 
Sonneveld, for your guidance, constructive feedback, and encouragement. I 
also want to thank Marije Bunskoek and Alyt Oppewal for welcoming me into 
your field of expertise and providing valuable advice.

Furthermore, I want to thank everyone living and working at the residency 
where this project took place. Thank you for opening your home to me 
and supporting this project. A very special thanks to the residents who 
collaborated on this project, without whom it would not have been possible. 
Thank you for being willing to try out my prototypes, mostly consisting of 
cardboard and duct tape, and for sharing your crucial feedback. I’m also 
grateful to the caregivers who assisted during the project, especially Bodine, 
my contact person at the residency, for being so flexible with my planning.

I want to thank my friends Natanya and Kim, who I could always count on 
for advice. Your support, communication and design for interaction skills 
were essential for this project and my mental wellbeing. Eline, Lieneke, Teun 
and Merlijn, with who I was fortunate enough to share various stages of my 
studies and graduation with. And of course, I want to thank my family for 
inspiring me and being patient with me throughout my studies.

- Sophie de Blanken

PREFACE



4 5

This project introduces “Ledemaatje,” an interactive product designed to 
help older adults with mild intellectual disabilities (ID) stay active in a fun, 
independent way. Physical activity (PA) is essential for one’s well-being, yet 
barriers like caregiver dependence and limited access often stand in the way 
for people with ID. Ledemaatje aims to change that by offering a low-barrier, 
engaging solution that encourages movement and social connection. 
Developed through participatory design, this project focused on creating 
an accessible and motivating experience shaped by direct user feedback at 
every stage.

Research into the context of living with ID and current PA interventions 
shaped the project’s design goals and criteria, emphasizing autonomy, 
accessibility, and social engagement. The development phase involved 
multiple interactive sessions with three older adults with mild ID, living at 
a residency at the organization ‘s Heeren Loo. Observations and feedback 
gathered during each session were leading for the design direction of this 
project. These sessions revealed that performing activities in a group setting 
were effective in prompting PA but there was still a dependency on external 
motivation. Further testing focused on understanding user responses to 
different stimuli, and levels of autonomy, 

Ledemaatje’s final design enables semi-autonomous use, allowing residents 
to interact with the product in a group setting while requiring minimal 
caregiver support. Ledemaatje uses automated movements, to prompt 
users to push, pull, and engage with the device, promoting upper-body 
movements not typically used in daily activities. These interactions are 
further enriched by sound cues, such as applause, rewarding users and 
providing a positive interaction experience.

Evaluations with residents and caregiver in a typical residential setting 
showed that Ledemaatje effectively promotes PA and social interaction. 
While participants’ motivation varied depending on the task speed and 
complexity, feedback highlighted the product’s support for resident 
autonomy and engagement.

In conclusion, Ledemaatje demonstrates the value of user-centered design, 
providing a low-barrier, enjoyable PA option. Recommendations include 
refining the product’s automated features to further minimize caregiver 
involvement and adding adjustable settings to better suit individual 
capabilities. This project contributes to the development of inclusive, 
affordable PA interventions for individuals with ID, fostering a more active 
environment in care facilities.

SUMMARY
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INTRODUCTION

1

In this chapter, the project is introduced along with its research aim and 
scope. Furthermore, the overarching approach and design process is 
elaborated on.
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1.1		  PROJECT INTRODUCTION
Older adults with an intellectual disability (ID) are 
found to have very low physical activity (PA) levels 
and often have sedentary lifestyles (Hilgenkamp & 
Oppewal, 2022). PA has been scientifically proven 
to be a powerful tool in preventing and treating a 
range of chronic diseases and medical conditions 
(Oppewal & Hilgenkamp, 2020). In addition, studies 
show that even a small increase in PA can improve 
the physical health of those with a sedentary 
lifestyle. It is especially important to promote more 
PA among this target group, considering there 
being a high prevalence of health problems among 
individuals with ID (Oppewal et al., 2020). 
 
There are a multitude of reasons as to why the level 
of PA within this population is so low. Individuals 
with mild ID experience difficulty with conceptual, 
social and daily living skills (Boat et al., 2015), 
meaning that they need additional support to live 
a fulfilling life. As this group is highly dependent on 
their caregivers, lack of support and accessibility of 
facilities play an important role in their sedentary 
lifestyle. Other barriers include motivational 
issues, lack of awareness of options and financial 
limitations (Shields et al., 2022; Fjellstrom et al., 
2022).

There are a number of interventions created to 
change the behavior of people with ID with regards 
to PA. However, these rely heavily on the support 
of caregivers, making them not accessible for 
people with ID. Additionally, people with ID are 
rarely included during the development of these 
interventions, causing it to not meet the needs and 
abilities of who it is intended for.
 
This project is a continuation of the master thesis 
“Involving older adults with an intellectual disability 
in the design process of the MakiMove: a modular 
intervention for stimulating physical activity” by 
Kim Adriaanse (referred to as Adriaanse (2022) 
throughout this report) . Her research is used 
throughout this graduation project, specifically her 

thorough research into context specific barriers 
and facilitators for increasing PA, and the insights 
she gathered while collaborating with people with 
ID.
 
The project is supervised by TU Delft and 
Erasmus MC and is in collaboration with the care 
organization ‘s Heeren Loo, who are providing the 
opportunity to work together with the target group.

‘s Heeren Loo
‘s Heeren Loo is an organization that supports 
individuals with ID through various services, 
including 24-hour residential care, supported 
living, day programs, and specialized therapies. 
They cater to people with varying levels of ID, 
focusing on independence, quality of life, and 
social engagement. ‘s Heeren Loo also collaborates 
with families and communities to provide access 
to education, physical activities, and job training, 
helping individuals with ID lead active, fulfilling 
lives.

1.2		 AIM AND SCOPE
To aim of this project is to create an intervention 
to increase physical activity for older adults with 
mild intellectual disabilities living at a `s Heeren Loo 
residency, by designing a product that allows for a 
range of different abilities that fits within the daily 
routine of the residency (see Appendix A).

Individuals with ID are a very diverse group of 
people with many differences in cognitive and 
motor abilities, and a diversity of health problems. 
Therefore, the project will just focus on three 
residents of `s Heeren Loo that are able to partake 
in this research.

Moreover, the user should be able to exercise 
independently, with minimal supervision of the 
caregivers. As it should not become another 
burden for the already busy caregivers. Therefore, 
the product must be accessible and easy to 
understand for the user, while being challenging 
enough to keep the user engaged. However, the 
project does not aim to create a fully independent 
intervention, as social engagement between 
residents can be an important motivator for 
promoting PA.

Lastly, it is important to note that it takes time to 
achieve behavioral change, however, testing the 
product over a long period of time, is not feasible 
within the available time frame. Hence, the project 
will focus more on keeping the user engaged 
during a session.
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1.3		 PROJECT APPROACH
The previous study of Adriaans was more 
exploratory as there is not much knowledge on co-
designing with older adults with ID. This resulted 
in a product concept and, more importantly, tools 
to facilitate participatory design with this specific 
target group. With this acquired knowledge, this 
study will focus more on the creation of a physical 
product. This will be done through:

 
Human-centered design
 As the target group has totally different life 
experiences than the designer, it is important 
to include the intended user to account for 
experiential consequences. This will be done 
through participatory design methods such as co-
design sessions that suit the abilities of the target 
group.

 
Research through Design
The best way to gather insights from people with 
ID is to let them test out prototypes, as found 
from previous design projects (Adriaanse, 2022; 
Anderiesen, 2017; Benton et al., 2012; Maenhout 
et al., 2022). This is because abstract thinking 
can be challenging for this target group, whereas 
prototypes provide tangible aspects to reflect on. 
With realistic prototypes that allow for freedom in 
exploration and interaction it is possible to engage 
in some form of co-design with the intended users.

General Design Process

Phase 1: Discover
This phase consists of doing desktop and field 
research to get an understanding of the context, 
the target group and their current situation. In 
combination with research on ways to include the 
target group during the project.

RQ 1:	 What is a mild intellectual disability and how 
does it affect people’s way of living?

RQ 2:	 What are the effects of PA and what is the 
situation of PA among people with ID? 

RQ 3:	 What are current methods and products to 
achieve behavioral change among people with ID? 

RQ 4:	 What are ways that Co-Creation with people 
with ID be facilitated?

RQ 5:	 Who are the people partaking in this project 
and what is their living situation with regards to 
PA?

Phase 2: Define
During this phase, the key insights of the Discover 
phase are redefined into this project’s problem 
statement and design goal. 

Phase 3: Develop
These phase focuses on working together with 
residents of ‘s Heeren Loo to find a solution 
through multiple session. During this phase both 
exploration and ideation activities are carried out, 
using a Research through Design approach to 
generate solutions based on the insights of the 
previous session. The key insights of these session 
are used to define the design requirements. 

RQ 6: What motivates the participants to partake in 
PA?

RQ 7: Which exercises are suitable for all 
participants within this context?

Phase 4: Deliver
The insights gained during the previous phases 
are converted into a final design. This design is 
evaluated with the residents of ‘s Heeren Loo.
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GENERAL CONTEXT

2

The goal for this chapter is to gain insights of the background context of this 
project by answering the next research questions:

•	 What is a mild intellectual disability and how does it affect people’s 
way of living?

•	 What are the effects of PA and what is the situation of PA among 
people with ID? 

•	 What are current methods and products to achieve behavioral 
change among people with ID? 

•	 What are ways that Co-Creation with people with ID be facilitated?

These questions were answered through literary research and informal 
interviews with experts. The findings of these questions will be used to form 
the design goal for this project, which can be found in Chapter 4. 
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2.1		 INTELLECTUAL DISABILITY
The aim of this chapter is to gain a general 
understanding of the target group of this 
project. This will be done by defining what a 
mild intellectual disability, its implications and 
exploring challenges that people with mild ID 
face, concerning self-image and aging.

2.1.1	 What is an intellectual 
disability?

The American Psychiatric Association (2022) 
defines intellectual disability (ID) as a life-long 
neurodevelopmental condition, affecting cognitive 
and adaptive functioning. 

Cognitive functioning refers to the ability to 
learn and problem solve. The level of cognitive 
functioning is indicated with an IQ-score. The fifth 
edition of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) states that an IQ-score 
below 70 can imply an ID (American Psychiatric 
Association, 2022). In the Netherlands, people with 
an IQ-score between 70 and 85 still have access 
to support, if they experience extreme difficulty 
with learning, behavior, and social competence 
(Trimbos, 2016).
Adaptive functioning refers to the skills involved 
in everyday life such as communication skills 
and social participation (American Psychiatric 
Association, n.d.). Adaptive functions are divided in 
three categories: 

•	 Conceptual functions, such as reading, 
writing and memory.

•	 Social functions, such as social judgment, 
communication skills and the ability to follow 
rules.

•	 Practical functions, such as personal care, 
managing money and organizational tasks.

People with ID go through the same stages 
of life development as everyone else, but at a 
slower pace, and the level of development they 
eventually reach is lower (Trimbos, 2016). ID often 
manifests itself before the age of 22, during what 
is categorized as the developmental years. There 
are a variety of causes for ID, such as genetic 
conditions, complications during pregnancy, 
complications during birth, or by coming in contact 
with diseases or toxins at an early age (American 
Psychiatric Association, n.d.).

2.1.2	 Mild intellectual disability

The severity of ID is classified into four different 
categories: ‘mild’, ‘moderate’, ‘severe’, and 
‘profound’ (see Table 2.1). 

Initially, there had been a focus on a person’s IQ-
score when assessing the severity of ID. This one 
metric alone, however, is not enough to assess the 
complexity of how somebody is able to function 
within society. Therefore, the focus has shifted to 
the individuals adaptive skills and accessing the 
level of support they need to function according 
to their age within the cultural context (American 
Psychiatric Association, 2022; Kennisplein 
Gehandicaptensector, 2024). In light of this, mild ID 

is categorized as needing minimal support to live 
independently. Individuals with mild to moderate 
ID can learn practical life skills that enable them to 
lead a fulfilling life.

According to the (Kennisplein 
Gehandicaptensector, 2024), there are around 
1.1 million people in the Netherlands who are 
diagnosed with a mild ID. Most receiving some 
form of long-term support that is focused on 
enabling personal development and providing 
personal assistance (Koopman, n.d.-b). Given that 
people with ID are a large and diverse group of 
people, support needs differ widely per person. 
Types of support can range from aid with attending 
school and finding work to help with understanding 
official letters and creating routine. The amount 
of support differs as well, some people with ID 
need the support of living in a house with full-time 
caregivers, while others can live on their own with 
minimal support. 

The diversity of needs and conditions is an 
important aspect to take into account throughout 
this project. As it is not feasible to create for 
everyone, the project will evolve around the needs 
and abilities of a specific group of residents at ‘s 
Heeren Loo, more information on this can be found 
in Chapter 3.

Severity 
Category

Approximate 
Percent Distribution 
of Cases by Severity

DSM-IV Criteria 
(severity levels were 
based only on IQ 
categories)

DSM-5 Criteria (severity classified 
on the basis of daily skills)

Mild 85% Approximate IQ range 
50-69

Can live independently with 
minimum levels of support

Moderate 10% Approximate IQ range 
36-49

Independent living may be achieved 
with moderate levels of support, 
such as those available in group 
homes.

Severe 3.5% Approximate IQ range 
20-35

Requires daily assistance with 
selfcare activities and safety 
supervision.

Profound 1.5% IQ<20 Requires 24-hour care.

Table 2.1: An overview of the severities of ID (American Psychiatric Association, 2022).
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2.1.3	Societal impact on ID

The organization Landelijk Kenniscentrum LVB 
(2022) states that one of the key challenges 
people with ID deal with is a negative self-image 
cultivated by experiences of failure. This is 
rooted in them having difficulty adhering to the 
expectations of society. It is common for people 
to be unaware that someone has mild ID, which 
causes them to be held to unrealistic expectations. 
This leads to a lack of understanding from society 
when these standards are inevitably not met, and 
ultimately results in people with mild ID being 
mislabeled as lazy, spoiled, or simply unwilling to 
cooperate. Besides, ID interferes with people’s 
ability to (self-)reflect, causing them to set 
unachievable expectations for themselves as well, 
which results again in feelings of failure (De Wit et 
al., 2011).

In the podcast ‘Studio LVB’ made by the health 
organization ‘Middin’, people with mild ID are able 
to share their own experience of living with an ID. 
Some of them mention the feeling of not being 
accepted for who they are, and not being able to fit 
in with others from an early age (Koopman, n.d.-a). 
This is one of many reasons to diagnose ID early 
on, allowing people to have access to a support 
system that can help them deal with these social 
challenges (Landelijk Kenniscentrum LVB, 2022). 
Although, even with the right support some still 
struggle to come to terms with their disability. It is 
hard to accept that you cannot do the same things 
as the people around you, such as having a fulltime 
job or starting a family (Koopman, n.d.-a). 
Considering the above, it is important to create a 
positive experience during this project that focuses 
on what is in people’s capabilities and what they 
are able to achieve.

2.1.4	Aging with ID

Over the years, the expectancy and quality of life 
of people with ID has increased due to improved 
healthcare and overall living conditions. However, 
there are still challenges that older adults with ID 
face, such as a decreasing social network, keeping 
up with societal changes and a decline in health 
(Trimbos, 2016).

Some people with ID have to be taken into 
elderly or psychiatric care as they get older, even 
though they previously had been able to live 
independently. This is often caused by losing 
support from their environment, developing 
problems or mental disorders (Trimbos, 2016). 
Furthermore, the current society is changing 
rapidly due to technological developments. This 
makes it harder for people with ID to keep up, 
especially as banks and governmental institutes 
are increasingly relying on digital tools (Koopman, 
n.d.-a). 

Research shows a faster cognitive and physical 
decline among people with ID compared those 
without. Cai and Beak (2022) state that the 
physical health of an individual with ID aged 
60 years old is comparable with the health 
of someone who is 80 years old without ID. 
Additionally, people with down syndrome show an 
early decline in cognitive abilities such language 
skills, processing speed, attention, visuospatial and 
executive functions (Shields et al., 2022). 

These factors highlight the increasing importance 
of promoting good health for older adults with 
intellectual disabilities. The role of physical activity 
in improving health is explored in the next chapter.

2.2		 PHYSICAL ACTIVITY
This chapter deliberates on the current situation 
of physical activity (PA) among people with ID. 
Delving into the importance of PA and the current 
PA guidelines. 

•	 Why is PA important?
•	 What are the causes of the low levels of PA?
•	 How much PA is recommended for people 

with ID?

2.2.1	Effects of PA for people with ID

The goal of this thesis is to create an intervention 
that will increase PA in older adults with ID. This 
section will explain why this is important by 
elaborating on the effects of PA for people with ID.

The WHO (2020) defines physical activity as “any 
bodily movement produced by skeletal muscles 
that requires energy expenditure”. In general, PA 
has been shown to have a positive impact on a 
person’s well-being and quality of life (Diz et al., 
2021). Research shows that increased level of 
PA leads to an increased life expectancy, for the 
mortality rate of people who are unfit is twice 
as high as a fit person. For people with ID, the 
mortality rate of those who are unfit has increased 
to being even four times higher compared to those 
who are fit (Oppewal & Hilgenkamp, 2020).

In addition, PA has been shown to treat and 
prevent chronic diseases and medical conditions 
(Warburton, 2006). In this regard, increased PA 
is associated with favorable cholesterol levels, 
favorable glucose and insulin metabolism, 
increased anti-inflammatory markers, and lower 
blood pressure (Gaesser et al., 2011).

This makes it especially important to promote PA, 
considering there being a high prevalence of health 
problems and comorbidities among people with 
an ID (Hilgenkamp & Oppewal, 2022). However, 
research shows very low PA levels and often have 
sedentary lifestyles (Dairo et al., 2016). 
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Figure 2.1: Context specific barriers and facilitators (Adriaanse 2022).

is understandable, given that not all sports centers 
have experience working with individuals with ID, it 
does limit clients to rely primarily on the expertise 
and motivation of their caregivers to engage in PA.

On the other hand, factors that help encourage PA 
behavior include being able to exercise with other 
people and starting with accessible exercises, such 
as taking a walk. These type of activities make it 
less daunting to start exercising and prevent failure 
experiences that discourages PA in the future 
(Haarmann et al., 2019). The topic of facilitators 
will be further elaborated on in Chapter 2.3.2, as 
part of the discussion on effective intervention 
implementation.

In the preceding thesis of Adriaanse (2022), she 
conducted multiple interviews and observations 
with residents, caregivers and physiotherapist of 
‘s Heeren Loo to further understand the current 
PA behavior. This has resulted in an overview of 
context specific facilitators and barriers which can 
be found in Figure 2.1. Main themes that emerged 
from this overview include (1) promoting physical 
activity while respecting individual autonomy, 
(2) using external motivation and validation to 
encourage engagement, (3) designing activities 
that are enjoyable, accessible, and appropriately 
challenging, and (4) addressing resource limitations 
that hinder PA initiation. 

Given that the research of Adriaanse was 
conducted in a very similar context to this 
project, its findings highlight key challenges and 
opportunities that are relevant in shaping the 
design goal and requirements for the final design of 
this project.

2.2.3 PA Guidelines for people with ID

Older adults with ID should follow the same 
guidelines as the general population. This means 
that older adults with ID need 2,5 hours per week 
of moderate intense exercise. Moderate intense 
exercise indicates activities that cause accelerated 
breathing and an elevated heart rate (between 
50-70% of the max heart rate), while still being able 
to carry on a conversation (Fjellstrom et al., 2022). 
These 2,5 hours should be spread out over multiple 
sessions and in combination with balance, muscle 
and bone strengthening exercises at least twice 
per week (Kenniscentrum Sport&Bewegen, n.d.).

However, the previously mentioned guidelines 
are not made with people with ID in mind, as is 
a lack of research on the actual effects of these 
guidelines on this group of people. Granting that 
there are some indicators that PA is different 
for people with ID. For instance, there is a high 
prevalence of gait abnormalities among people 
with ID (Almuhtaseb et al., 2014). Gait abnormalities 
causes stress on muscles and joints and forces 
people to expend more energy while walking, 
leading to an increase in energy exerted during 
daily activities (Chambers & Sutherland, 2002). 
Furthermore,  PA has been shown to be even 
more effective for people with ID, as the minimum 
amount of PA needed for reduced health risks 
is much lower than that of the general public 
(Oppewal et al., 2020).

Considering the problems, the official 
guidelines have been adapted (Kenniscentrum 
Sport&Bewegen, n.d.):

1.	 PA is good, more PA is better.
2.	 Stand up more often or change position.
3.	 Add an extra moment of exercise to your 

day!

These guidelines are formulated so accessible for 
the target group. As well as being more motivating 
and stimulating, as it focusses more on what is 
possible within the context. Taking into account 
that small changes can lead to noticeable results.

Nevertheless, with these revised guidelines there 
is still an extra push needed to change the PA 
levels. The next chapter will explore the subject 
of interventions and what makes it effective for 
people with ID.

2.2.2 Facilitators and Barriers for PA

There are a multitude of reasons as to why 
people with ID have taken to a sedentary lifestyle. 
Foremost, this group is highly dependent on their 
caregivers, making caregivers highly influential 
for the amount of PA. Therefore, a lack of support 
and limited accessibility of facilities are important 
factors contributing to the low levels of PA (Bossink 
et al., 2017). Additional barriers include motivational 
issues, past negative experiences, lacking 
awareness of options and financial limitations of 
both caregivers and people with ID (Shields et al., 
2022; Fjellstrom et al., 2022). 

A member of the Innovation Team at ‘s Heeren 
Loo, who was consulted during this project, also 
highlighted these issues. They explained that 
caregivers within the organization are hesitant to 
seek support beyond their immediate team. This 
is partially due to limited awareness of available 
resources and previous negative experiences that 
have discouraged them from exploring further 
options. Caregivers also find it difficult to leave 
their clients in the care of others, as they feel a 
great responsibility to protect them from negative 
experiences and potential harm. While this concern 
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2.3		 INTERVENTION
With the information gathered in the previous 
chapter, it is now clear that the current level of PA 
among people with ID needs to change in order to 
improve their wellbeing. This chapter focuses on 
understanding how these behavioral changes can 
be achieved in order to promote a more active 
lifestyle and evaluating current interventions.

This chapter starts off with a review of current 
interventions intended to change the PA 
behavior of people with ID, identifying potential 
opportunities for this project. Thereafter, the 
Fogg Behavioral Model is discussed to gain a 
general understanding of what is needed to 
achieve a change in behavior. Lastly, the CMOC 
model is used to establish guidelines for creating 
an effective intervention for people with ID.

2.3.1 Current PA interventions

There are a number of interventions developed 
to initiate and maintain healthy levels of activity, 
ranging from individual to community based 
(LaCaille & Appleseth, 2020). 

•	 Commonly, individual interventions focus 
on tools for setting goals and behavioral 
self-monitoring, often using devices such 
as smartwatches (see Figure 2.2) and 
pedometers to track progress. 

•	 Group-based interventions utilize the social 
context as a motivator, using group exercise 
programs where people can set common 
goals and be supported by other (more 
experienced) members (see Figure 2.3). 

•	 At the community level, interventions 
focus on raising awareness and creating 
opportunities, targeting a larger audience. 
Examples of these are information 
campaigns or the installation of outdoor 
exercise equipment in communal spaces as 
shown in Figure 2.4. 

Figure 2.2: Fitbit as individual intervention (Hardy, 2023). 

Figure 2.3: Badminton as group intervention (In Beweging, 
n.d.).

Figure 2.4: Exercise park as communal intervention 
(Ellemeet Aan Zee, 2021).

Interventions for people with ID
There is a range of PA behavior interventions that 
are developed specifically for people with ID. In 
the context of this project, the discussion in this 
section will focus on intervention products.

There are affordable and accessible products that 
help to initiate PA, such as ‘Dromen-Ontdekken-
Doen’ (Sterker Op Eigen Benen, n.d.; see Figure 
2.5). They provide tools for caregivers to aid it the 
discussing of PA behavior and to create personal 
goals with people with ID. Products such as the 
‘Beweegtas’ (Team Sportservice, n.d.-a; see Figure 
2.6) aim to make PA more accessible by providing 
an arrangement of items that caregivers can use 
to do playful exercises together with their client. 
Although these interventions are targeting people 
with ID, most of them rely heavily on the support 
from caregivers. 

‘Steffie’ (n.d.) is an online platform developed to 
explain a diversity of difficult topics (e.g.  making 

Figure 2.5: Dromen-Ontdekken-Doen (Sterker Op Eigen Benen, 
n.d.).

Figure 2.6: Beweegtas (Team Sportservice, n.d.-b).
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friends, using public transport, online banking) in 
a way that is accessible for people with ID, among 
these topics is PA. ‘Fit met Steffie’ (n.d.) provides 
a database of exercises and helps in finding the 
activities that fit someone’s interests and context 
(see Figure 2.7). This product enables people with 
ID to access information on PA, however, it relies 
on their personal motivation, which has been 
identified as a potential barrier (see Chapter 2.2.2).

Finally, there are technological products that aim 
to make PA more stimulating and fun. The Moofie 
stick (Moofie, n.d.) is designed to make exercise 
more interesting and interactive by incorporating 
light and music (see Figure 2.9). This product 
can be used autonomously as it uses simple 
product interactions and voice cues. There is still 
a learning curve for this product as these cues 
are not always intuitive. Similarly, products from 
SilverFit (n.d.-b) use digital interactive technology 
to create activities in the form of games (see 
Figure 2.8). However, the latter is not specifically 
designed for people with ID and must be used 
under the guidance of a healthcare professional. 
The downside of these technological products is 
that they are very expensive and therefore once 
again inaccessible. ‘s Heeren Loo does have some 
of these products, but they are only lent out to 
residencies for a limited amount of time, after 
which they have to purchase them themselves.

In conclusion, this review of interventions reveals 
several opportunities for this project. There is a 
need for an intervention that is tailored to enable 
more independent use by people with ID and 
reduce reliance on caregiver support. Such a 
product should proactively initiate PA, helping 
overcome motivational barriers. In addition, the 
solution would remain affordable for healthcare 
organizations, increasing its accessibility and 
practicality in real-world settings.

Figure 2.9: Moofie stick (Moofie, n.d.).

Figure 2.7: Fit met Steffie (Fit met Steffie, n.d.). Figure 2.8: SilverFit (SilverFit, n.d.-a).

2.3.2	Achieving behavioral change

Changing from a sedentary lifestyle to a more 
active lifestyle requires a change of behavior. There 
are a multitude of models and theories that help 
with understanding and facilitating behavioral 
change. One of these behavior models is the Fogg 
Behavior Model (FBM) (Fogg, 2009). This model 
(see Figure 2.10) defines behavior (B) as a result of 
motivation (M), ability (A) and prompt (P). Meaning 
that for any behavior to occur, there must be 
sufficient motivation, enough ability to perform the 
behavior, and an effective prompt to trigger it. This 
is represented in the formula B = MAP.

Motivation is defined as the desire to perform 
the behavior, consisting of three core motivators: 
pleasure/pain, hope/fear, and social acceptance/
rejection.

Ability refers to the ease or difficulty of performing 
the behavior. Even if motivation is high, if the 
task is too difficult, the intended behavior will not 
happen. There are six factors that affect ability: 
time, money, physical effort, mental effort, social 
deviance and non-routine.

Prompt, also known as a trigger, is the cue or call 
to action that initiates the behavior.  There are 
three different kinds of prompts:

•	 Facilitators: When ability is low, a prompt can 
increase ability.

•	 Sparks: When motivation is low, a prompt can 
increase motivation.

•	 Signals: When both motivation and ability are 
high, a simple reminder or signal can trigger 
the behavior.

As can be seen in Figure 2.10, the FBM is typically 
represented as a curve on a two-axis graph: 
motivation (y-axis) and ability (x-axis). Prompts 
must occur above this curve (the action line) 
for behavior to happen. Below the curve, either Figure 2.10: Fogg Behavior Model (Fogg, n.d.).

motivation or ability (or both) is insufficient for the 
behavior to occur, even if a prompt is present. 
The inclusion of prompts is what makes the FBM 
stand out from other models as it highlights one 
of the barriers discussed in the previous chapter. 
Specifically, the dependence on external stimuli 
among people with mild ID, as noted by Adriaanse 
(2022) in her research on this topic.

By addressing all three components of the FBM 
model, it is possible to design interventions 
that encourage behavior change. For this to be 
effective, however, it is important to understand 
how these components can be addressed 
specifically for people with ID.
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2.3.3 Intervention guidelines for 
people with ID

The CMOC (context, mechanism and outcomes 
configurations) model by Westrop et al. (2024) is 
developed to guide interventions to be effective 
for people with ID. Represented in this model 
(see Figure 2.11) are the wider context outside of 
the intervention (yellow segments), the context 
specific to the intervention (blue segments) and 
mechanisms (such as behavioral and emotional 
response) of people with ID and their caregivers 
(green segments).
For this chapter, it is most relevant to look at the 
five intervention specific contexts, as they provide 
clear guidelines that can be used throughout this 
project:

1.	 Support involvement
Knowledge, skills, and attitudes on the topic 
of healthy lifestyles of caregivers is key for 
supporting lifestyle modifications. These 
can be improved by providing training for 
caregivers. Additionally, the priority of lifestyle 
interventions is dependent on the workload 
and life pressures of caregivers. For formal 
caregivers, this priority can be increased 
by having wider organizational support and 
clear communication between all caregivers 
involved.

2.	 Autonomy and choice
Adults with ID often have limited control 
over their own life. Having choices made for 
them makes people passive and reluctant to 
engage in lifestyle changes. This means that 
even though supporting a healthy lifestyle 
is important, there should also be space for 
people to make their own decisions to partake 
in lifestyle changes. Information should be 
accessible and comprehensible for adults with 
ID to allow them to give informed consent.

3.	 Accessibility and suitability
Interventions should be tailored to the cognitive 
and adaptive skills of the participant. Providing 
easy to read materials, visual aids and concrete 
examples while avoiding abstract concepts. 
Furthermore, granting rewards and incentives 
can motivate people and give them a sense 
of accomplishment and pride. Lasty, actively 
involving people in interventions and creating 
concrete goals together.

4.	 Intervention delivery
Interventions have to fit within the current daily 
routine, this can otherwise cause distress and 
reduce motivation. It is important to be flexible 
and respect individual needs, in particular when 
interventions are group-based and include 
people with diverse support needs. If not, some 
people may feel unstimulated while others 
may feel overwhelmed, creating a negative 
experience for everyone. Including people with 
ID during the development of interventions will 
negate these problems and lead to a result that 
reflects the needs, wants and abilities of people 
with ID.

5.	 Social opportunities and fun
Peer involvement and group-based 
interventions can lead to social connectedness, 
enjoyment, and motivation, which is important 
for people to actively engage with an 
intervention and adhere to it over a longer 
period of time. Adding music and humor can 
also help in this regard.

Figure 2.11: Visual overview of the lifestyle modification intervention model (Westrop et al., 2024).

To conclude, the CMOC model provides a 
comprehensive framework for designing 
interventions to meet the specific needs of 
people with ID. It also takes into account the 
barriers and facilitators previously discussed in 
Chapter 2.2.2. The final design should follow the 
guidelines derived from this model to ensure that 
the outcome is effective and meaningful for both 
individuals with ID and their caregivers. This is done 
by incorporating the guidelines into the design 
goal and product requirements. Only the topic of 
“support involvement” will not be fully addressed, 
as it requires changes at an organizational level, 
which is beyond the scope of this project.
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2.4		 CO-DESIGN
As discussed in the previous chapter, one of 
the requirements for creating an effective 
intervention is to include the intended target 
group  throughout the development process. In 
this chapter, we will discuss how to include the 
residents of ‘s Heeren Loo throughout the design 
process of this project. 

Co-design refers to the collective creativity of 
designers and people not trained in design working 
together throughout the design process (Sanders 
& Stappers, 2012). As the target group has totally 
different life experiences than the designer, it is 
important to include the intended user to account 
for the resulting experience of a design. However, 
co-designing methods evolve around cognitive 
skills such as imagination, abstract thinking and 
reflecting, which are skills people with ID struggle 
with. Therefore, co-designing has to be adapted 
to the abilities of the participants. Researching 
previous projects (see Appendix B) of which the 
design process was in collaboration with people 
with ID (including the thesis of Adriaanse) has led 
to the following guidelines. 

Method guidelines

•	 Structure the creative sessions in such a 
way that participants can anticipate what 
is expected of them. Staring each session 
with the overall goal of the project, a recap 
of previous sessions and the schedule for 
the current session. (Benton et al., 2012; 
Maenhout et al., 2022)

 
•	 Be sure to simplify, dose, and organize the 

session and exercise material. As well as 
being aware of using concrete instructions 
that fit the experience of the participant. 
Avoid abstract methods such as storytelling 
exercises. (Adriaanse, 2022; Benton et al., 
2012; Fjellstrom et al., 2022)

•	 Incorporate visual materials to aid 
understanding and engagement. Refrain 
from asking participants to write things 
down. If necessary, have the researcher 
document the necessary details. (Benton et 
al., 2012; Maenhout et al., 2022)

•	 Using realistic prototypes (with the help of 
‘Wizard of Oz’ method) to provide tangible 
aspects of the design for participants to 
reflect on (Adriaanse, 2022; Anderiesen, 
2017; Benton et al., 2012).

•	 Encourage participants to think out loud 
during testing to provide insight into their 
thought processes. (Maenhout et al., 2022; 
Sanders & Stappers, 2012)

•	 Allow for freedom in exploration and 
interaction while providing guidance 
through examples. Balancing the number 
of examples to inspire creativity without 
limiting it. (Benton et al., 2012; Maenhout et 
al., 2022)

Social guidelines

•	 For successful co-design, it is key to build 
trust and report between the researcher and 
the participants throughout the project. This 
enables people to express themselves more 
freely, creating more input that can be used 
to improve the design (Adriaanse, 2022; 
Maenhout et al., 2022). 

•	 Similarly, it is important to be aware of 
the group dynamics. There has to be an 
atmosphere of thrust among the participants 
for successful co-creation (Maenhout et al., 
2022; Westrop et al., 2024).

•	 Having a caregiver or another familiar figure 
present during co-design sessions, to create 
a more trustworthy and open environment. 
Additionally, they can act as moderators 
between participant and researcher, e.g. 
providing explanation when a question or 
instruction is unclear for the participant, and 
also to give the researcher more context to 
a comment of participant (Anderiesen, 2017; 
Maenhout et al., 2022).

Researcher guidelines

•	 Being enthusiastic sparks engagement 
of the participants, while being patient 
facilitates the discovery of input generation 
methods (Adriaanse, 2022; Maenhout et al., 
2022). 

•	 Being able to give away co-decision 
power to participants to fosters project 
autonomy, but it’s crucial to strike a balance 
between empowerment and overwhelming 
participants (Benton et al., 2012; Westrop et 
al., 2024). 

•	 Be flexible and plan for adaptability by 
always preparing a back-up plan, to allow 
for changes in time frame, mood and to 
provide space for input of the participants 
(Adriaanse, 2022; Maenhout et al., 2022).

Together, these guidelines have provided a base 
for preparing and conducting the participatory 
design sessions of this project (see Chapter 5), 
especially during the initial sessions. As stated in 
these guidelines, however, the actual methods and 
material used for these session is highly dependent 
on the people involved in the design process. 
Learning how to collaborate effectively with the 
residents of ‘s Heeren Loo has been an ongoing 
process throughout this project, achieved by 
carrying out the sessions together and reflecting 
on each experience.
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2.5		 Conclusion and project implications
In this chapter, relevant background information 
on intellectual disability, physical activity, 
interventions and co-design have been explored 
and outlined.

People with mild ID embody a wide and diverse 
range of people with their own specific support 
needs and abilities. Therefore, it is important to 
focus on a specific group of people, such as the 
residents of a location of ‘s Heeren Loo, in order to 
create an appropriate intervention. Because of the 
impact of ID on cognitive and adaptive functioning, 
people with ID experience difficulties in fitting into 
society, which can lead to a negative self-image. 
It is therefore particularly important for this project 
to promote positive experiences that focus on the 
individual’s abilities rather than limitations.

Physical activity has been shown to be good 
for people’s overall well-being and quality of 
life. It is especially important for adults with ID, 
who often face more health complication. Even 
small increases in PA can lead to noticeable 
improvements in their health. Despite this, PA 
levels in this group are low, mainly due to lack of 
support, accessibility issues, motivation issues and 
negative past experiences. However, social, fun, 
and well-adapted activities have been shown to 
increase PA, providing a direction for this project.

In general, to achieve behavioral change there 
must be sufficient motivation, sufficient ability to 
perform the behavior, and an effective prompt to 
trigger it. For people with ID the effectiveness of 
an intervention depends on support involvement, 
autonomy and choice, accessibility and suitability, 
intervention delivery and social opportunities 
and fun. Many current interventions are often 
inaccessible, both in terms of cognitive demands 
and financial cost, and they tend to limit autonomy 
by relying heavily on caregiver support, so these 
are important issues to tackle in this project.

Finally, to develop an effective intervention, it’s 
important to involve end users throughout the 
design process. For collaborations with people 
with ID, during this project, it’s critical to consider 
their cognitive and adaptive abilities by ensuring 
that exercises are well-structured, concise and 
straightforward, using visual cues and tangible 
representations. In addition, fostering a positive 
and trusting environment is key. It is important 
to give participants autonomy and freedom to 
explore, emphasizing the need for flexibility in 
approach.
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DESIGN SETTING

3

The goal  of this chapter is to introduce the residents who contributed 
to this project and to elaborate on their living situation, including their 
current behavior with regards to PA. This chapter is based on field research 
that involved spending a day with caregivers and residents, as well as 
conversations and observations during multiple visits over the course of this 
project.
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3.1		 LIVING ENVIRONMENT
Location

This graduation project is in collaboration with 
one of the locations of ‘s Heeren Loo, based in 
a small village outside residential care park ‘Het 
Westerhonk’ of ‘Heeren Loo. This residency is 
located on the upper floor of an elderly nursing 
home of a different organization. The residency 
is divided into three homes with each a separate 
living room (see Figure 3.3) and kitchen. Each 
resident has their own bedroom with bathroom and 
necessary amenities. An abstract floor plan of the 
residency is shown in Figure 3.1.

Together, they share a central space used for 
daily activities and social events called the SOOS 
(see Figure 3.2). These daily activities are varied, 
meaning that residents can find a wide range 
of products in the SOOS , from art supplies to 
wellness items to musical instruments.

Figure 3.1: Abstract floor plan of the residency of ‘s Heeren Loo.

Caregivers

Each home has one caretaker per part of the day. 
Working on the same floor, however, allows the 
caretakers to work closely together and organize 
group activities. The staff mostly consist of 
full-time caretakers, with the addition of a few 
temporary workers. In front of each living room 
hangs a picture of the caretakers working that day. 
Whoever is coming to work is communicated only 
the day before, so as to avoid confusion and false 
expectations if the schedule changes. 

Each home is staffed with one caretaker per 
shift, but since they all work on the same floor, 
they collaborate closely and organize group 
activities. The team is primarily made up of full-
time caretakers, supplemented by a few temporary 
workers. A picture of the caretakers on duty that 
day is displayed outside each living room. To 
prevent confusion or unmet expectations due to 
potential schedule changes, the staff’s schedule 
is communicated only the day before. During the 
night, the staff of the other nursing home takes 
care of the residents of ‘s Heeren Loo. This is done 
as it is cheaper compared to their own caretakers 
working night shifts. 

Community area; the Soos

Living room

Resident private rooms

Caregiver office

Laundry room

Elevator/stairs

Figure 3.2: The SOOS.

Figure 3.3: One of the living rooms at the residency.
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3.3		 DAILY ROUTINE
Since most of the residents are in their 70’s, 
meaning that they can enjoy their retirement and 
do not have to go to work to a daytime activity 
center. To still keep everyone active and provide 
meaning to the day, daily activities are organized 
in the SOOS by an additional caretaker. These 
activities last around an hour ranging from cooking 
to bingo and crafting to water balloon battles (see 
Figure 3.4). These are not mandatory to join, but 
everyone is encouraged to give it a try. The other 
nursing home also organizes activities that the 
residents of ‘s Heeren Loo are free to join if they 
have permission from their caregivers. An general 
overview of the daily routine of the residency can 
be found in Table 3.1.

Between group activities, the residents keep 
mostly to themselves and retreat back to their 
rooms. Most common activities during this time 
are drawing, making puzzles, crafting, watching tv, 
listening to music or taking a nap. Some are given 
small chores such as wiping the floor or taking care 
of helping with preparing dinner. During this time, 
caretakers are mainly found in their office to take 
care of their administrative workload.

Figure 3.4: A week schedule of the daily activities at SOOS.

Time Activity

7:00-9:30 getting up (washing, dressing, 
breakfast) & extra medical care

10:00-10:15 morning walk

11:00-12:00 joint day activity

12:30-13:30 lunch

14:00-14:15 afternoon walk

15:00 change in shift of caregivers

17:30-18:30 dinner

20:30-22:00 to bed (washing, changing, 
medication)

Table 3.1: General daily schedual.

3.2		 RESIDENTS
The residents at this location are generally around 
70 years old and have been diagnosed with 
mild to moderate ID. The residents come from 
varied backgrounds. Some have previously lived 
independently or with minimal support, but they 
had to move to a 24h care home due to age-
related issues. Others have spent most of their 
lives in professional care homes. Six people live 
at each home, resulting in a total of 18 residents 
at this location. Whilst residents are free to move 
around the residency, they generally prefer to stay 
within their own home. Mobility levels vary widely 
among the residents, though most require the aid 
of a walker to move around. 

Participating Residents

Three residents are involved in this project, all in 
their mid-70s. One of the participating residents 
uses an electric wheelchair and has limited 
movement in their limbs. Yet, they remain eager to 
participate in physical group activities. The other 
two residents struggle with balance and walking, 
having to use a walker even indoors. There is also 
a noticeable difference in apathy between these 
residents. While one is very curious and open, 
the other likes to wait-and-see before reacting 
and needs more time to adjust to a situation. To 
the right, each resident is described briefly. This 
overview is not intended to fully capture who they 
are but rather to provide a snapshot of traits and 
abilities relevant to the project.

Participating Resident 1

Physical traits:
Uses a walker and can 
walk very short distances 
independently.

Personality traits:
Positive, cooperative, and 
a bit timid.

Participating Resident 3

Physical traits:
Uses an electric 
wheelchair and has 
limited arm mobility.

Personality traits:
Welcoming and 
determined to complete 
tasks.

Participating Resident 2

Physical traits:
Relies on a walker at all 
times

Personality traits:
Initially hesitant due to 
motivational barriers 
but fully commits once 
engaged.
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3.4		 CURRENT PA BEHAVIOR
Twice a day, the residents are invited to go on 
a walk together, in the morning and afternoon. 
While these are not mandatory to join, it is highly 
encouraged by both caregivers and fellow 
residents. The route and time for these walks 
differ depending on who joins the walk, but they 
generally walk around the neighborhood for about 
15 minutes. Outside these couple of walks, the 
residents generally remain indoors, except for pre-
approved appointments and under supervision for 
safety reasons.

Each of the three living rooms is equipped with 
a home-trainer (see Figure 3.5). These are used 
daily by most residents, as encouraged by the 
caregivers and fellow residents. As was observed 
during a couple of the visits to the residency. 
The residents are able to use this home trainer 
independently, because they are fairly straight 
forward to use and need minimal preparation work. 
Although, some need a caregiver to be present to 
motivate them to actually use the home-trainer 
and not just sit on it. To keep track of time on the 
home-trainer, the caregivers set a kitchen timer 
for 10-15 minutes. Additionally, a few residents are 
still able to use a traditional or duo-bike outdoors. 
Other physical activities depend on the day’s group 
activities, which may include various games, most 
of which are sedentary. 

Figure 3.5: Home-trainer

Besides craft supplies, there are plenty of active 
games in the SOOS like air hockey and darts, these 
can be seen in Figures 3.6-3.9. However, these are 
not used outside of group activities organized by 
the caregivers. One of the reason for this being 
that most games are hard to use independently by 
residents, due to their size or number of elements 
that can fall onto the ground when being played. 
This once again highlights the importance of 
accessibility and autonomy for products to be 
effectively used. Another barrier is that most of 
these games are being stowed away in closets 
where they are out of sight and therefore forgotten. 

Designing something that can hold a prominent 
place in a room and that people want to keep on 
display can therefore be vital for the success of 
the design. Even if it is temporarily stowed away to 
make room for other activities, people should feel 
motivated to bring it back on display, ensuring that 
there is a visual reminder to use the design.

Figure 3.7: A variation on darts

Figure 3.9: Throwing game.Figure 3.6: Closet full of products for daily activities.

Figure 3.8: Games stored on a table in the SOOS.
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3.5		 Conclusion and project implications
In this chapter, the living situation and PA 
behavior of the residents of one of the ‘s Heeren 
Loo locations have been explored and outlined.

To conclude, the residents of this care facility are 
primarily older adults with mild to moderate ID 
who live under 24-hour care. Their daily routine 
includes group activities and physical exercise, 
such as twice-daily walks and the occasional use 
of a home-trainer. Despite efforts to promote PA, 
many active games remain unused due to their 
complexity or because these are stored out of 
sight. This highlights the need for a design that is 
not only easy to use, but also readily accessible 
and visible. In order to increase PA among the 
residents, it is important to find a solution that 
fits into daily routines, promotes autonomy, and 
accommodates the varying physical and cognitive 
abilities of the participating residents.
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DESIGN BRIEF

4

Based on the findings presented in the previous chapters, the initial design 
goal for this project was adjusted. The project’s direction and goal for the 
continuation of the project is elaborated on in this chapter.
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4.1		 PROJECT DIRECTION
Physical activity is crucial for the well-being of 
adults with ID, as even small increases in PA 
can significantly improve their health. However, 
current PA levels are low due to limited support, 
accessibility challenges, and lack of motivation. 
Research shows that fun, socially engaging, and 
well-adapted activities can improve participation, 
offering direction for this project. Effective 
interventions should provide adequate support, 
autonomy, accessibility, and a motivating structure 
that balances cognitive simplicity with engaging 
prompts.

People with mild ID represent a diverse group with 
unique support needs, requiring interventions 
tailored to their specific abilities. For this project, 
focusing on a group of older adults with mild 
to moderate ID in a ‘s Heeren Loo care facility 
helped ensure a relevant design approach. These 
residents, under 24-hour care, engage in group 
activities and physical exercise. Yet available 
active games often go unused due to complexity 

or inaccessibility. This highlights the need for a 
product that is easy to use, visible, and seamlessly 
fits into daily routines.

Finally, involving end users throughout the design 
process is essential. By tailoring exercises to 
participants’ cognitive and adaptive abilities, 
incorporating visual cues, and fostering a positive 
environment, the project can enhance autonomy 
and support a flexible approach that respects each 
individual’s unique needs and preferences.

A Research through Design approach will be used 
for the continuation of this project. Several design 
features will be explored in collaboration with the 
participating residents to gradually develop a final 
design. This will be done over several sessions 
through an iterative approach, with each session 
building on the insights of the previous one. This 
is done over several sessions through an iterative 
approach (see Figure 4.1), with each session 
building on the insights of the previous one.

Figure 4.1: Overview of the iterative design process during the develop and deliver phases.

4.2		 DESIGN GOAL
Increase the physical activity of older adults, 
with mild intellectual disabilities living at a `s 
Heeren Loo residency, by designing a playful 
product that encourages social interaction and 
can be used autonomously.

Subgoals:

•	 Stimulating small changes while creating 
a positive association with PA
The design should initiate low-impact 
exercises, fostering enjoyable and engaging 
experiences that focus on the residents’ 
current abilities.

•	 Being accessible by both residents and 
residency
The design should accommodate a range 
of cognitive and physical abilities of the 
residents, while being financially feasible 
and fitting within the daily routine of the 
residency.

•	 Being visible and easily available
The design should provide a clear reminder 
to encourage frequent use and should be 
located in an easily accessible place within 
the residency.
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PARTICIPATORY 
DESIGN

5

This chapter outlines the participatory design process with three residents 
of ‘s Heeren Loo that led to the development of the final concept. While 
not a co-design process in the strict sense, as the participants were not 
directly involved in generating solutions, the residents played a crucial role 
by providing feedback on potential solutions. This feedback shaped and 
determined the direction of the project, resulting in a solution that was 
closely aligned with their needs and preferences.

The approach followed the Research through Design methodology, ensuring 
an iterative process in which insights from each session informed the next 
steps, ultimately leading to the final design presented in Chapter 6. The 
design process spanned four sessions, focusing on engaging participants 
with physical prototypes, as discussed in Chapter 2.4. Feedback was 
gathered through a combination of direct observation and interview 
questions, with observation being the primary tool for capturing meaningful 
insights. Video recordings further supported the analysis, allowing subtle 
interactions and body language cues to be reviewed in detail.
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5.1		 EXPLORING CURRENT PA EXERCISES
The aim of the first session was to inquire about 
the opinion and experience of the participants 
on PA. As well as getting an impression of the 
physical abilities of the participants. This was 
achieved by doing a few exercises together 
with the participating residents that tested the 
participants’ range of motion and incorporated 
common group-based game elements like 
collaboration and competition. Furthermore, this 
first session was important to gain experience 
with setting up and carrying out collaborative 
activities with the participants.

Goal

•	 What are the experiences of the participating 
residents during PA?

•	 What are the physical capabilities of the 
participating residents?

Description

Three playful PA exercises were chosen for this 
session: moving with music, passing over balloons 
and throwing bean bags. These were selected 
as they test range of motion, collaboration and 
competition. Following these exercises, the 
participants, with guidance from the researcher, 
assessed the activities using a visual feedback 
form used during the preceding thesis by 
Adriaanse (2020), see Appendix C. 

For the first exercise the participants were asked 
to mirror the movements of the researcher, while 
playing music chosen by the participants. These 
movements were kept simple and mainly focused 
on moving the arms and feet to make sure the 
exercises were accessible for all participants.

During the following activity the participants and 
researcher passed around a balloon to each other, 
trying to keep it in the air (see Figure 5.1). This 
game started off with one balloon, but after a few 
minutes a second balloon was added. In addition 
to using their hands and feet, participants were 
provided with a foam stick to move the balloon 
away.

Each participant was given a few bean bags at the 
start of the last activity. The goal of this exercise 
was to throw their bean bag towards a cone, as 
close as possible (see Figure 5.2). Later on, the 
cone was replaced by small bowling pins as was 
suggested by one of the participants to make it 
more fun (see Figure 5.3).

Due to the physical abilities of the participants all 
exercises were performed while sitting down.

Figure 5.1: Passing around a balloon with foam stick.

Figure 5.2: Throwing bean bags towards a cone.

Figure 5.3: Throwing bean bags to knock over pins.

Findings

Overall, the participants enjoyed the activities, 
except for the mirroring of movements. This 
activity was disliked by one of the participants, 
because some of the exercises felt uncomfortable 
to do, e.g. swinging the arms above the head and 
stretching the hands as far as possible towards 
the feet. This was not a problem during the other 
exercises as the focus was set on a different 
goal than the movement itself. Resulting in the 
participant initiating similar movements that were 
earlier deemed as uncomfortable. Another factor 
could be that the participant was not familiar with 
the first exercise and needed more time to adjust.

Playing with the balloons sparked the most 
energetic response, as both participants sprang 
into action when the balloon came into reach 
without needing any further instructions. The 
reactive factor of the game helped keep their 
attention longer than the other activities. The 
introduction of a second balloon did not appear 
to have any further influence, as attention still 
remained on one balloon.
The energy stayed high during the balloon game as 
there was no clear end to the game. Contrary to the 
bean bag throwing for which the bean bags had to 
be picked up by the researcher after each round, 
leading to frequent inactive moments during the 
game.

Concerning the set-up of the session, the main 
lesson from this session was to inquire feedback 
through conversation instead of the visual 
feedback form. The reason being that it was harder 
to get in depth feedback from the participants 
and gathering quantitative data did not match 
the exploratory design phase. Another insight was 
offering the participants more time to transition 
between settings by getting comfortable with a 
cup of coffee before starting the session.

Design insights

•	 Participants become more active when 
reacting to external stimuli.

•	 The focus should be on an aspect other than 
the physical activity itself.

•	 Interaction with the product should be based 
on concepts or activities the participants are 
already familiar with.

•	 The primary focus should be on seated 
activities that can be extended to standing 
activities when developing the intervention 
to a broader audience.
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5.2		 EXPLORING SPARKS & TRIGGERS
Building on the findings of the previous session, 
particularly the participant’s response to external 
stimuli, the goal of this session is to explore 
different triggers for initiating PA. This was via 
color changing lights (see Figure 5.4) and a 
remote-controlled toy car (see Figure 5.5).

Goal

•	 Does an active product cause more activity 
among its users? 

•	 What is the reaction of the participating 
residents to technological sparks? 

•	 Does it create a similar reaction as to 
the balloons in the previous session?

Description

First the interaction with light was initiated by 
placing a remote-controlled light in the middle 
of the table where the participants were seated. 
A second light was placed on the tray of the 
wheelchair of one of the participants as they 
were not able to reach the table. The participants 
were instructed to touch the light as fast as 
possible when it switched color (see Figure 5.6). 
Participants were later asked to touch the light only 
for a specific color.

Next, to vary the arm movements of the 
participants and create a more socially interactive 
game, a rope was attached to the light. One 
participant was asked to pull the light away when 
it changed color, while the other was still tasked 
with touching the light (see Figure 5.7). For the 
participant in the wheelchair, the researcher moved 
the light.

In order to get the interaction with a moving 
product, one of the lights was attached to a 
remote-controlled toy car that moved around 
across the table in front of the participants. The 
participants were instructed to touch the light once 
it got within reach regardless of light changing 
color (see Figure 5.8).

Figure 5.4: Remote-controlled light that changes color. Figure 5.5: Remote-controlled toy car. Figure 5.8: Touching the light once it changes color while it moves around on a toy car.

Figure 5.7: Touching the light once it changes color while the other to pulls it away from them.

Figure 5.6: Touching the light once it changes color.
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Lastly, a basket was attached to the toy car and 
the participants were then tasked with throwing a 
ball into the basket while the car moved around the 
table (see Figure 5.9). This was done to introduce 
a more challenging interaction that involved more 
PA.

Findings

Overall, the participants needed less support 
compared to the previous session, as the activities 
were straight forward and confined to the table. 
Furthermore, the participants took on a more 
active role during this session than the previous 
one. It did still highlight the need for a variety of 
external stimuli, as relying on just one type quickly 
became monotonous after a few minutes, lowering 
engagement.

This session also reinforced insight from the 
previous session to provide one action to focus 
on at the time. For example, pulling the rope to 
move the light away from the other participants 
worked when it was their sole objective. Asking the 
participants to combine this action with touching 
the light got too confusing. Which resulted in the 
amount movements being reduced during the 
game as the participants were not sure what to do. 

Moving the toy car between participants made the 
activities more inclusive by allowing the light to be 
moved closer to the person in the wheelchair. This 
enabled them to reach the same interaction point 

as others, creating a shared objective and reducing 
confusion.

Finaly, even though the participants were 
actively involved, there was no variety in the kind 
movements of the participants as the actions 
required were one dimensional. The next step 
would be to explore more motions and gestures 
the participants can do.

Design insights

•	 The interaction needs to provoke a variety of 
movements, engaging the upper body and 
feet.

•	 Different interactions should be provided 
(not simultaneously) to maintain interest and 
encourage continuous activity for close to 10 
minutes.

•	 Technological triggers can be used to 
capture and sustain user engagement.

Figure 5.9: Placing a ball in a basket on top of a toy car while it moves around the table.

5.3		 EXPLORING DIGITAL INTERACTION
Following up on the insights gained in the 
previous session, this session aims to explore 
a solution to diversify the movements for the 
participants using a digital environment. A digital 
solution was sought out as it is less dependent 
on the user’s physical environment and tools, 
allowing more freedom in exploring different 
movements. Moreover, a digital product has the 
potential to create personalized movements and 
interactions to the specific abilities and interests 
of the user. 

Looking at current products (see Chapter 2.3.3) 
it was concluded that digital products that make 
use of motion-sensing devices are effective 
in stimulating PA. That is, if the user is able to 
connect what is happening on screen to what 
is happening in real life. For people with ID this 
can be too abstract to understand. To be able to 
consider a motion-sensing input device as viable 
tool for this project, it is crucial to test how it is 
received by the residents of ‘s Heeren Loo. This 
assessment is carried out during this session by 
having the participating residents interact with a 
Microsoft Kinect.

Goal

•	 What level of abstraction can the interaction 
take while still being clear to the residents?

•	 Does the Microsoft Kinect enable more 
variety in PA motions?

Description

A digital prototype was made in which real time 
camera footage captured by the Microsoft Kinect 
was filtered to only show the outline of the people 
and items in frame. Resulting in an abstract 
image of the residents and their surroundings (see 
Figure 5.10). This image was put on the TV screen 
in front of the participating residents. First, each 
participant was asked to move their hands to show 
how their movements appeared on the screen in 
front of them.

Next, a green circle was placed on top of (filtered) 
camera footage on screen, indicating a certain 
point the residents would have to move their hands 
or feet to. Once this was achieved, the green circle 
was moved to another area. This was repeated until 
the participants became uninterested.
exercises were performed while sitting down.

Figure 5.10: Digital prototype using Microsoft Kinect.

Vervang met een duidelijkere foto!
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Findings

The interaction with the digital interface was too 
abstract, when the participants did not see a clear 
representation of themselves on screen. Once 
switching over to real-time camera footage of 
the participants (see Figure 5.11), they were able 
to recognize themselves, enabling them to make 
this connection. This way they could be directed 
to move their arms and feet to a certain point 
indicated by the green circle on the screen. As a 
result, the Kinect was successful in diversifying 
PA motions. It was also successful in creating an 
inclusive experience as all residents were able to 
participate equally and no special adjustments 
needed to be made.

Although, there were still some challenges that 
became clear during this session. The participants 
had previously indicated the joy they experienced 
when doing activities together. Using a TV, 
however, took away from these social interactions 
since the focus was on the screen in front of them 
and not on each other (see Figure 5.12). One of 
the caregiver explained that the residents only 
use the TV to sit and watch. They do not join in PA 
themed TV shows such as ‘Nederland in Beweging’ 
(which occasionally happens at other ‘s Heeren 
Loo residencies). This results in the TV area being 
associated with passive activities and not being an 
environment suitable for igniting collaborative PA.

Following this session, the decision was made to 
move to a physical product for several key reasons: 

•	 A physical product allows for easier social 
engagement among its users. This can 
also be achieved by adapting a digital 
environment to a table, such as Anderiesen’s 
(2017) Tovertafel. However, this limits the 
range of motion that users can engage in 
and increases costs due to the use of more 
advanced technology. 

•	 The residents are unfamiliar with digital 
interventions which may hinder independent 
use and effectiveness.

•	 A physical product also serves as a tangible 
visual reminder, whereas digital interventions 
can be easily overlooked when not in use, 
increasing the likelihood of being forgotten. Figure 5.12: Residents focus on interacting with the digital prototype displayed on the TV.

Design insights

•	 The interactions have to be tangible in order 
to be understood by the user.

•	 The attention point should be positioned in 
the middle of the users to facilitate social 
interaction.

•	 Environments associated with passive 
activities should be avoided.

•	 The final design should be a physical 
product.

Figure 5.11: The interaction of the residents with the digital prototype, which uses real time camera footage.
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5.4		 EXPLORING  CONTINUED INTERACTION
From the previous session it became clear that 
the final design should be a physical product. Still, 
the question remained as to how to encourage 
participating residents to remain active for 
several minutes in order to achieve the elevated 
heart rate necessary to reap the health benefits 
of PA. A target of 10 minutes was set because this 
is approximately the amount of time residents 
typically spend on the home-trainer. This is also 
consistent with the amount of time they had been 
able to focus on an activity in previous sessions.

The aim of this session was to design a product 
that responds to movement and motivates 
the user to maintain the activity through 
continued interaction with the object. Hence 
a new prototype was created, as is shown in 
Figure 5.13, which is a ball with a light inside that 
automatically reacts to movement (see Appendix 
D). Additionally, a speaker was used to play music 
that changed based on the movements of the 
prototype.

Goal

•	 What is the reaction of the residents to the 
outputs (light and music) of the product?

•	 Is the connection between the change 
in outputs and movement clear to the 
residents? And does it encourage continues 
movement?

•	 Does the prototype support social 
interaction between the users? Is the 
prototype inclusive for all users?

Description

For the prototype, a gyroscope was used that could 
track the angular speed of the ball.
This way the light inside the ball could 
automatically change color and brightness the 
more rapidly the ball moved around. Another 
insensitive was tested by adding music, changing 
the tempo of the song in relation to the motion, 
which was done manually via an external speaker 
and laptop.

The participating residents were asked to simply 
roll the prototype to each other across a table (see 
Figure 5.14). First testing the reaction, the light, and 
later the reaction to the music.

Findings

The residents took enjoyment in passing the 
prototype around to each other, reigniting the 
social spark that had been missing during the 
previous session (see Figure 5.15). Reaffirming 
that the project should continue with a physical 
prototype located between the users.

Nonetheless, the connection between their 
movements and the reaction of the prototype 
proved to be too complicated. At some point during 
the session, the light within the prototype switched 

Figure 5.13: The prototype with a light inside that provides 
different outputs depending on whether it is in motion.

off, which had no impact on the interaction with 
the product. There was a positive reaction to 
the music, however, the change in the tempo in 
relation to the speed of the ball was not noticed.

Additionally, the design was not inclusive for 
the participant in a wheelchair. They had to lean 
forward to reach the prototype which was an 
uncomfortable position for them to be in for a 
longer period of time. This was tried to adjust for 
during the session by positioning the wheelchair 
sideways (see Figure 5.16), however, this position 

Figure 5.16: The resident in a wheelchair is positioned sideways to comfortably reach the prototype.

Figure 5.15: Residents are socially engaged while interacting with the prototype.

Figure 5.14: The residents rolling the prototype to each other across the table.

quickly tired out their arm. 
Based on these findings, the prototype was revised. 
As it was believed that simplifying the outputs of 
the prototype to make them more noticeable and 
clearer to understand.
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Description | Revised version

The prompt of the outputs was adjusted to 
reward when continuously moving the prototype, 
instead of giving different outputs depending 
on the intensity of the movement (see Table 5.1). 
Hopefully this would allow the residents to make 
the connection between movements they make 
and the outputs of the product.

Lastly, a rope was attached to the prototype, as is 
shown in Figure 5.18. This way they did not need to 
reach the prototype in order to move it around, to 

Figure 5.18: Resident pulling on the string attached to the prototype, allowing them to move it comfortably.

Figure 5.17: Participants passing the interactive prototype to eachother.

make the interaction more inclusive for the person 
in the wheelchair.

With these changes, a new session was carried 
out continuing on the same research questions as 
before (see Figure 5.17).

Findings | Revised version 

The revised prototype did not result in significant 
changes compared to the previous version. There 
was still no connection made between moving 
the prototype and the outputs of the prototype. 
In addition, stopping the music when the ball was 
not moving was perceived as suggesting that the 
activity had ended rather than motivating them 
to continue. This relates back to the previous 
sessions where it was found that there needs to be 
a trigger or spark before an activity is initiated by 
the participating residents. Therefore, the focus of 
this project should be on using these initial sparks 
throughout the interaction to motivate users.

Furthermore, the rope was relatively effective 
for including the person in the wheelchair, as it 
enabled them to comfortably move the prototype 
around. Although, this did not come to fruition 
during the session, as it was challenging to pull 
the prototype while the others were pushing the 
prototype around. This means that to create an 
effective collaborative experience, the participants 
should be given the same goals that are achievable 
through similar (inter)actions. 
The implication of these findings for the final design 
is that it the interaction point should be elevated 
above the table so that none of the participants 
have to be in an uncomfortable position 
throughout the use of the product. In addition, 
the design should incorporate simple physical 
interactions, such as pushing, pulling, and lifting, 
that are accessible to all participants, despite their 
varying abilities.

Initial product interaction Revised product interaction

The light changes intensity and color 
based on the speed at which the prototype 
is moved.

The light shines softly when in continuous 
motion. The light pulses brightly on and off 
when the prototype is not in motion.

The tempo of the music changes based 
on the speed at which the prototype is 
moved.

The music is playing when the prototype 
is in continuous motion. The music stops 
when it is not in motion.

Table 5.1: Comparison between initial and revised product interactions.

Design insights

•	 Product reactions, such as light and music, 
can enhance the product experience but it 
will not independently encourage PA.

•	 Interactions with the product should be 
simple and clear (less is more).

•	 All users should be given the same goals, 
achievable through similar interactions, to 
create an effective collaborative experience. 

•	 The primary interaction point should be 
elevated above the table, allowing all 
participating residents to engage with it.
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1.	 The product should promote positive experiences that highlight individual 
strengths and abilities, avoiding a focus on limitations. 

2.	 The product should promote autonomy and choice by minimizing reliance 
on caregiver support.

3.	 The main focus should be on something other than the physical activity 
itself.

4.	 The design should stimulate a range of different movements.

5.	 The product should offer a range of external stimuli to promote ongoing 
PA for close to 10 minutes.

6.	 Interactions should be straightforward, easy to understand, and physically 
engaging for users.

7.	 The design should be elevated above the table for easy access by all 
users. 

8.	 The product should be designed for seated use, ensuring accessibility for 
those with limited mobility.

5.5		 DESIGN REQUIREMENTS
To conclude the develop phase, key insights of 
the co-designing process are combined with 
insights of the discover phase to create the 
following list of requirements:

Chapters 2.1 & 2.2 & 2.3 Exploration 5.1

Chapters 2.2 & 2.3

Exploration 5.1

Exploration 5.2

Explorations 5.2 & 5.3

Chapters 2.2 & 2.3 & 2.4 Explorations 5.3 & 5.4

Chapter 2.3

Explorations 5.2 & 5.4

Exploration 5.1

Chapters 2.2 & 2.3

Chapter 2.2

Exploration 5.3

Explorations 5.3 & 5.4

Chapter 3.4

Chapter 2.1

Chapter 3.4

9.	 The product should be financially accessible. 

10.	 The design should fit within the daily routine of the residency, 
encouraging low barrier PA.

11.	 Interactions with the product should feel familiar to the user. 

12.	 The focal point should be centrally placed to encourage social interaction 
among users. 

13.	 The product should provide shared objectives that are achievable 
through similar interactions, in order to create an effective collaborative 
experience.  

14.	 The final design should be a physical object that serves as a constant 
visual reminder. 

15.	 The product must be adaptable for both seated and standing use, 
supporting PA that aligns with each user’s capabilities. 

Explorations 5.1 & 5.3

Exploration 5.3

Exploration 5.1

Chapter 3.3
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FINAL DESIGN

6

In this chapter, the final design of Ledemaatje is presented, focusing on its 
key features and how it functions to support the physical activity of older 
adults with intellectual disabilities. A use scenario is provided to illustrate 
how the product can be integrated into daily routines, highlighting its 
interactive elements and accessibility.
Lastly, it describes the concept evaluation which includes feedback from the 
participating residents and one of their caregivers, offering insights into the 
effectiveness of  the design in meeting the needs of the users.
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Following the insights and the derived 
requirements of the previous chapters, the final 
concept ‘Ledemaatje’ was developed, shown in 
Figure 6.1. 

Ledemaatje is a playful and collaborative product 
that provides certain reaction cues that prompt 
older adults with mild ID to perform a range of 
movements. Making use of prompts ensures that 
the focus is not on PA itself but should intuitively 
derive from the interaction with the product. The 
product consists of three key components: the 
bucket and launching balls, the rod and arm, the 
base: 

The bucket embodies the main interaction point 
of the product. Attached to the bowl by string are 
small balls that can automatically be launched 
out to the bucket (see Figure 6.3) via a spring 
mechanism. This mechanism will be futher 
elaborated on in Chapter 6.3, when explaining the 
technical working of the final design. The goal of 
the user is to throw or simply place the balls back 
inside the bucket before they are launched again 
(see Figure 6.5). The bucket is automatically moved 
towards and away from the user, provoking them 
to either push the bucket away (see Figure 6.2) or 
pull the bucket towards them (see Figure 6.4). The 
latter can be done with the strings attached to the 
balls. This way users can pull the bucket in to a 
better position in order to throw the ball back into 
it. 

6.1	GENERAL FINAL CONCEPT

Figure 6.1: Final concept.
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By being attached to a stepper motor, the rod turns 
around its axis, which in turn moves the arm and 
bowl attached to it. This presents the main external 
stimuli used for pushing and pulling. The arm being 
moved this way also allows the bucket to get closer 
to users enabling them to place a ball inside of it if 
they are unable to throw it. This ensures a positive 
experience as people with different abilities can 
complete the same task. The rod also ensures that 
the bowl is elevated above the table at a height 
that can be comfortably reached by somebody in a 
wheelchair.

The base ensures that Ledemaatje can be attached 
to the side of a table, providing a solid foundation 
that guarantees it remains firmly in place when 
being pushed and pulled.

The external stimuli and interactions are kept 
simple and straightforward, to trigger intuitive 
reactions which in necessary for encouraging 
PA. Moreover, Ledemaatje is easy to set up as it 
only action required is clamping it to a table. All 
elements are attached to each other, so everything 
stays within reach of the user, and does not fall 
onto the ground, ensuring easy packing up as well. 
Ledemaatje being attached to a table provides a 
visual reminder for the product to be used, under 
the condition that it can stay they outside of being 
used.

Figure 6.2: Pushing Ledemaatje towards other user.

Figure 6.3: Launching little balls from the bucket.

Figure 6.4: Pulling Ledemaatje by the strings attachted.

Figure 6.5: Throwing the balls back into the bucket.

6.2		 TESTING FINAL CONCEPT
The general concept was tested with the 
participating residents to get their input on the 
overall concept and to test how the product is 
used within the context. This was done using a 
low fidelity prototype (see Figure 6.6), meaning 
that all motorized features were performed by the 
researcher. 

Goal

•	 Does the product effectively prompt and 
sustain PA?

•	 Is the product intuitive and easy to use with 
minimal instruction?

•	 Is the product inclusive and adaptable to 
different user needs?

Description

First the participants were asked to push the 
bucket away from them whenever it was close to 
them (see Figure 6.7). This was first done without 
moving, to allow the users to get a feeling for the 
product while gauging the accessibility of the 
product. Later on, the arm was manually moved 
towards the participants to engage them in the 
interaction. 

Next, the participants were instructed to pull the 
bucket with the rope attached to the prototype 
(see Figure 6.8). Once again, the activity started off 
without moving the arm before manually adding 
movement.

To conclude, the reaction to launching the balls 
out of the bucket was tested by using a catapult 
mechanism from underneath the bucket. After the 
balls were launched, the participants were asked 
to put the balls back into the bucket while the arm 
was moved around by the researcher (see Figure 
6.9.

Figure 6.6: Low fidelity prototype of the final concept
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Figure 6.9: Resident placing the ball back into the bucket.

Figure 6.8: Residents pulling the bucket towards themselves.

Figure 6.7: Resident pushing the bucket to eachother.

Findings

Overall, the prototype successfully encouraged 
a variety of physical activities, including arm 
movements above the head to prevent the string 
from catching on the pole (see Figure 6.8), and was 
inclusive of all participating residents. 

The experience while using the product was 
positive, but there was a clear need for more 
encouragement from the product itself, as well as 
a clearer goal or purpose for pushing or pulling it. 
As the participants became quickly bored without 
the encouragement of the researcher. One of 
the participants expressed an interest in adding 
music to make the product more entertaining and 
engaging. This was also something they enjoyed 
from the previous sessions. 

The need for automatic movement was also 
highlighted, as the prototype required frequent 
manual adjustments to keep the game engaging 
and fun for up a couple of minutes (see Figure 
6.9). While residents were interested in the idea of 
launching the balls out of the bucket, the feature 
was not fully functional in the prototype, making 
it difficult to evaluate. However, participants did 
attempt to launch the ball themselves, indicating 
potential interest in this functionality.

Design insights

•	 Additional stimuli, such as music, should be 
incorporated to make the experience more 
engaging.

•	 The product must present clear objectives for 
the interaction to maintain user motivation.

•	 The product should signal when the interaction 
is complete after a few minutes, providing 
positive reinforcement for the participants’ 
engagement.
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6.3		 FINAL DESIGN
The concept of Ledemaatje has been refined 
based on the residents’ interaction with 
the product and their feedback, particularly 
regarding the need for additional stimuli and clear 
objectives during use. This, along with defining 
the technical functionality, has resulted in the 
final design, which is shown in Figure 6.10.

Figure 6.10: Ledemaatje, the final design.
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Product interaction

To use Ledemaatje, it must be securely clamped 
to the side of a table, with users seated around it 
and within reach of the product. When powered 
on, lights on the bucket illuminate to signal that 
the product is ready and to highlight the primary 
interaction point. After a few seconds, music 
begins to play, and the product automatically 
rotates in increments, encouraging user 
engagement. When the bucket comes within reach, 
participants are prompted to push it away towards 
a fellow user. After roughly a dozen pushes, the 
bucket will open, launching a ball accompanied by 
cheering sounds to motivate the users. The goal is 
then for all users to return the balls to the bucket 
before it closes, while it continues to move. These 
automated movements keep the user engaged and  
sparks PA. An overview of the interaction steps is 
visualized in the storyboard in Figure 6.11.

The difficulty level can be adjusted by turning a 
dial on the base, which controls the product’s 
movement speed. After a few minutes, the music 
will stop, and applause will signal the end of 
the activity. The product then powers down to 
prevent unexpected movements that could cause 
accidents when the product is left unattended. A 
new session can be started by pressing the button, 
which can also be used at any time to turn off the 
product if any issues arise during use.

Figure 6.12: Adjusting the movement speed. Figure 6.13: Pushing Ledemaatje.

text toevoegen aan storyboard

Figure 6.11: Storyboard of the interaction with Ledemaatje. 

Figure 6.14: Throwing balls back into the bucket of Ledemaatje. Figure 6.15: Pulling Ledemaatje by the string attached to the ball.



74 75

Figure 6.16: Ledemaatje attached to a table in a living room setting.

Product use in context

Ledemaatje is designed to be used independently 
by older adults with mild intellectual disabilities, 
thanks to its compact form and intuitive 
interactions. However, some caregiver assistance 
is still required for setup and initial introduction of 
the product. Once set up, users can start and stop 
interactions simply by pressing a button.

Additionally, the focus of this project has been on 
seated activities, as standing exercises were not 
feasible for the people involved in this project, due 
to their physical limitations and safety concerns. 
However, to accommodate a broader audience 
and maximize health benefits, the final design can 
be adjusted for standing use (see Figure 6.18). 
Caregivers can replace the rod with a longer, 
more stable version to support this adjustment. 
For standing use, it is crucial that there is ample 
space around the table, and that users have extra 
support, such as a walker with the brakes engaged, 
when needed.

The product can remain attached the one of the 
tables in the communal area of the residency 
to serve as a visual reminder (see Figure 6.16), 
similar to the hometrainer discussed in Chapter 
3. However, in order to encourage users to keep 

Figure 6.17: Ledemaatje decorated with stickers. 

Figure 6.18: Extending Ledemaatje for standing use.

it on display, it is essential to add a personal 
touch. The residents like to be creative and enjoy 
showing off their work, this can be noted by the 
drawings displayed in the common area and 
through interactions while visiting the residency 
in which some residents proudly shared their 
artistic creations. This was also observed when 
visiting other location of ‘s Heeren Loo at the start 
of the project as well as in the preceding thesis 
of Adriaanse (2022). Therefore, an important step 
before using the Ledemaatje is to allow users to 
decorate its exterior, allowing them to personalize 
the design and make it something they are proud 
to display. Decorations depend on what is avaiable 
at the residency, ranging between painting on 
the product or adding stickers, as can be seen 
in Figure 6.17. Although, an extra layer protective 
coating or glue may be added to make the 
decorations stay on the product during use.
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Technical workings

As briefly mentioned at the start of this chapter, 
Ledemaatje makes use of a stepper motor to 
automatically move the arm and bucket in a 
circular motion. The arm is attached to the rod 
by using a threaded hole with the same diameter 
as the rod. This ensures a snug fit that is secure 
enough so that the arm moves in accordance with 
the rod, while simultaneously being loose enough 
so it can freely move around when being pushed or 
pulled (see Figure 6.20), even as the stepper motor 
is moving in the opposite direction. The stepper 
motor is programmed to move around 90 degrees 
every few seconds. The tempo between spins 
can be adjusted by using a dial (see Figure 6.21), 
making it possible to create a more challenging 
interaction by decreasing the pause between spins 
and vice versa. The direction in which the motor, 
and therefore the arm, spins is randomized to keep 
the user engaged (see Appendix G).

The launching balls are attached to the bucket with 
thin nylon cords (see Figure 6.19). This type of cord 
is specifically used because the smooth texture 
of the cord makes it less likely to tangle compared 
to other materials, and if it tangles the cords can 
be easily pulled apart. During product testing 
the cords did get stuck by wrapping themselves 
around the rod after longer periods of use. This 
can be fixed by spinning the bucket in the opposite 
direction, but this is annoying when having to 
do this multiple times when playing around with 
the product. Therefore, to minimize this effect 
the motion of the arm has been programmed to 
regularly switch between spinning clockwise and 
counterclockwise. This way, the cord is less likely to 
fully wrap around the rod.

Figure 6.19: Nylon cords attachted to the launching balls. Figure 6.21: Dial to adjust the time between spins.

Figure 6.20: Arm attachment to rod.

The exterior of the bucket is fitted with an 
aluminum strip as presented in Figure 6.22. When 
the strip is connected to an electric circuit, it 
is able detect the electrical conductivity of the 
human body when touched, similar to the workings 
of a touchscreen. Being able to register human 
touch, allows the system to keep track of how 
many times the bucket has been pushed and 
initiates the launching mechanism.

Figure 6.22: Visual representation of aluminum strip.
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There are multiple steps and mechanisms involved 
in launches the balls out of the bucket, as is 
presented in the storyboard in Figure 6.24.

When the balls are thrown in the bucket, they lend 
on a platform inside the bucket that is positioned 
on top of a spring (See Appendix F). To initiate 
the launching mechanism, the platform is pulled 
down by two servo motors inside the bucket. This 
compresses the spring and creates tension. Next, 
the lid is moved on top of the bucket and held in 
place by two other servo motors. Once the lid is 
secure, the two servo motors inside the bucket 
release the platform, but due to the protrusion on 
top of the platform it is still trapped underneath 
the lid. Finally, once it is time to launch the balls, 
the latch keeping the lid in place is released, that 
in turn releases the spring. This motion pushes the 
platform upward which launches the balls out of 
the bucket (see Figure 6.23). 

The code used to program this system can be 
found in Appendix G.

Figure 6.23: Prototype of launching mechanism. 

The little ball are placed back in the bucket.

The platform is released by the orange servo motors, 
but still held in place by the lid. This way, there is still 
tension on the spring.

Figure 6.24: Storyboard of the launching mechanism of Ledemaatje. 

The platform (green) is pulled down by the servo 
motors (orange), putting tension on the spring.

The lid is closed one servo motor (purple), while 
another servo motor (blue) locks the lid in place.

The arm of the purple servo is moved back, to allow 
space for the lid to pop open once it is released.

Finally, the blue servo releases the lid, allowing the 
spring to expand. This causes the platform to jump 
up, lauching the little ball out of the bucket.
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6.4		 EVALUATION FINAL DESIGN
The final design was evaluated with the 
participating residents and one of the caregivers 
of the residency. The evaluation session with 
the residents aimed to access the intended 
interaction scenario in terms of usability and 
engagement. This involved guiding residents 
through the intended use scenario, gathering 
feedback through observations during the 
session, and asking questions after the 
session. The caregiver evaluation focused on 
understanding the product’s usability within the 
broader residency context. For this, the product 
was demonstrated, followed by an interview to 
gather the caregiver’s insights.

6.4.1 Evaluation with residents

The evaluation with the three participating 
residents focused on the product interaction 
experience, specifically assessing ease of use, user 
engagement and the level of PA provoked by the 
interaction. This was done using the final prototype, 
which featured automated movement of the arm 
in combination with the ball-launching system that 
could be activated by pressing a button. This setup 
allowed participants to interact with the product 
semi-independently, although assistance was still 
needed to close the lid and reset the ball launching 
system. In addition, sound cues that were part of 
the product interaction scenario, such as music, 
cheering, and applause, were played through 
a Bluetooth speaker. Feedback was collected 
through observations during the session and 
by asking follow-up questions after participants 
interacted with the prototype.

Research questions:

1.	 Is the intended product interaction clear for 
users to understand and follow?

2.	 Does the product accommodate users of 
varying physical abilities?

3.	 To what extent does interaction with the 
product elicit PA?

4.	 To what extent does the product maintain 
user engagement during use?

5.	 Do participants enjoy interacting with the 
product and does it create a fun experience?

Plan

The three participating residents first received a 
brief introduction to the product. The researcher 
turned on the prototype and guided them through 
the steps together (see Figure 6.25). Once the 
music started, the participants were encouraged 
to engage with the product as practiced. Since the 
prototype was not fully automated, the researcher 
had to manually release and close the lid of the 
bucket throughout the session, in addition to 
playing the accompanying cheering sounds. This 
made the interaction only partially autonomous. 
The activity continued for the intended 10 minutes, 
after which the music was turned off and the 

sound of applause was played as a cue that the 
session had been successfully completed. Finally, 
the participants were asked a few questions about 
their experience with the product.

Figure 6.25: Practise round before evaluation session. 
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Findings

After a brief explanation and a practice round, 
participants quickly understood how to interact 
with the product. The main task was to push 
the bucket back and forth to reach each other. 
Although, due to the randomized movement of the 
arm, it sometimes required a few attempts to get 
a ball in the bucket. This did not discourage the 
participants, in fact, they supported each other, 
which motivated everyone to stay engaged.

The design of the product allowed participants of 
varying physical abilities to interact comfortably. All 
participants were able to push and pull the bucket 
regardless of the speed of the arm movement 
(see Figure 6.26). However, when it came to 
throwing balls into the moving bucket, some 
participants found the task challenging if the arm 
moved too quickly, which could lead to frustration. 
Slower movements allowed more participants 
to successfully throw balls into the bucket, but 
prolonged waiting could lead to a loss of focus as 
others took their turn. Adjusting the speed based 
on the task, slower for throwing and faster for 
pushing, would likely optimize both engagement 
and accessibility.

The products automated movements did elicit 

Figure 6.26: Residents interacting with Ledemaatje during evaluation session. 

PA through various arm movements as seen 
in the previous session. In addition, residents 
kept changing their posture, depending on the 
position of the bucket. When it was moving 
towards them, they straightened up to either 
push it away or throw a ball in to it. Once this task 
was complete, they would slough back into their 
seat. This behavior was, once again, dependent 
on the movement speed of Ledemaatje. When 
this increased, they started to be more actively 
engaged changing their posture to being straight 
for a longer period of time.

The primary activity of pushing the bucket provided 
consistent physical movement. Even after the main 
interaction period of approximately 10 minutes, one 
participant continued to playfully push the bucket 
as a pastime, demonstrating continued interest in 
the activity.

During practice with the prototype, one resident 
needed time to adjust to the mechanical noises. 
Overall, however, the activity seemed enjoyable, 
with participants having fun despite occasional 
moments of frustration when the arm moved the 
bucket out of reach during ball tosses.

Additional Decoration

Although not part of the formal evaluation 
plan, residents were invited to help decorate 
the prototype after the session. The purpose 
was to observe their reactions to personalizing 
the product and to gain insights into what this 
decoration process could involve. Additionally, this 
activity was intended to provide a sense of closure 
to the project. However, the session had mixed 
results: one resident had to leave earlier than 
expected due to a prior commitment, while another 
was tired after the activities and chose to rest in 
their room instead.

This left one resident to assist with the decoration, 
who was fortunately enthusiastic about 
participating in this activity. Given this resident’s 
physical abilities, stickers were chosen as the 
decoration medium, as other available art supplies 
were not accessible for them to use. Decorating 
with stickers turned out to be an enjoyable activity 
for the resident and added a playful element to the 
product’s appearance (see Figure 6.27). Although 
this small trial does not offer sufficient information 
to make definitive recommendations on the 
decoration process, it suggests that decoration 
activities would have been more successful if 
planned as a separate session.

Figure 6.27: Ledemaatje decorated with stickers, with the help of one of the residents.
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6.4.2 Evaluation with caregiver

As a final evaluation a caregiver of the residency 
was interviewed on whether the final design would 
be the right fit for the people at the residency as 
intended. This was done just after the evaluation 
session with the residents, so the caregiver was 
able to see the product in use.

Research questions:

•	 Does the product fit within the residency 
and the other residents?

•	 When would they envision using the product 
within the home?

•	 To what extent would residents be able to 
use the product independently?

Findings

According to the caregiver, the product appears to 
be a good fit for the participating residents. This is 
largely due to its automated features, which make 
it easy and enjoyable to use. However, the constant 
motion might be tense or overstimulating for some 
other residents.

The caregiver stated that Ledemaatje would likely 
be well-suited as part of the daily activities held at 
the SOOS, where it could be initiated a few times 
a week. There is a possibility of even daily use, but 
that is highly dependent on how well it is received 
by residents, which can sometimes be difficult to 
predict. Ledemaatje can stay in a visible area in 
the SOOS, if it is easily switched between different 
tables, and not permanently attached to any single 
table. 

While the caregiver does think that the product 
can be largely used independently. They would still 
suggest caregiver supervision. This is less of an 
issue at the SOOS, as there are often caregivers 
in the vicinity. Moreover, as an innovative product, 
Ledemaatje requires some extra assistance 
when first introduced, helping residents adjust to 
the experience. However, once seen in use, the 
caregiver found product’s operation is intuitive 
to use for residents, providing a simple, creative 
solution for encouraging physical activity.
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CONCLUSION

7

Bringing this project to a close, this chapter reviews the project and its 
outcomes. The discussion examines the results in light of the previously 
established design goals. From this, recommendations for further 
development are proposed. The chapter concludes with a reflection on the 
participatory design process involving ‘s Heeren Loo residents, as well as a 
personal reflection.
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7.1		 DISCUSSION
In this chapter, the results of this project will 
be reviewed to see if the goals set out during 
this project were met, while also looking at the 
strengths and limitations of this project. In 
addition, the chapter shows how this project 
contributes to the existing literature.

Design Goal

The aim of this project is to increase PA of older 
adults, with mild ID living at a ‘s Heeren Loo 
residency, by designing a playful product which 
encourages social interaction and can be used 
autonomously.

Subgoals:
•	 Stimulating small changes while creating a 

positive association with PA
•	 Being accessible by both residents and 

residency
•	 Being available and visible

In order to discuss and assess whether these goals 
have been achieved by the final design, it has been 
broken down into five parts:

Increasing physical activity

This project aimed to introduce small, positive 
changes in PA for residents. The focus was on 
creating an enjoyable experience rather than high-
intensity exercise. A key challenge was to balance 
motivation, accessibility, and increased PA. Many 
residents were hesitant to try larger movements 
if they anticipated discomfort or difficulty, which 
created a need for external motivation that 
conflicted with the goal of fostering independent 
use. Similar to this, the intervention was designed 
to be used being in a seated position, considering 
the physical abilities of the residents involved. 

During the design sessions, it became clear that 
activities performed needed to be similar for all 
users, in order to avoid confusion and foster a 
collaborative environment. However, varying 
physical abilities made it difficult to fully meet the 
needs of each resident. To create an enjoyable 
social experience, activities were chosen that 
were accessible to all participants. As a result, not 
all residents achieved elevated levels of PA. Still, 
due to its interactive feature being positioned 
above the table, Ledemaatje encouraged arm and 
shoulder movements that are not typically used in 
everyday activities.

A goal of 10 minutes of use was set, which 
corresponded to the duration residents typically 
engage in other PA activities at the residency. 
Which was also consistent with their attention span 
during participatory design sessions. Although 
sound cues helped maintain engagement, 
Ledemaatje could not fully replace the motivation 
provided by caregivers. However, its automated 
movements proved effective in keeping residents 
active.

In conclusion, this project successfully promoted 
light, seated activities that engaged residents. 
Although Ledemaatje could not fully replace 

caregiver encouragement, its automated 
movements were effective in stimulating physical 
activity and offered residents an alternative way to 
stay active.

Fostering a positive experience

One of the main facilitators found in previous 
research was to create a positive and social 
experience. Therefore, creating an activity that 
residents could perform together was important. 
Moreover, as found in literature and noticed 
throughout the participatory sessions, it was 
important to shift the focus from PA to creating 
a fun experience that would ‘unintentionally’ 
spark PA. Shifting the attention towards 
engagement with others, reduces potential 
feelings of inadequacy and encourages sustained 
participation. Sound cues like applause and 
cheering contributed to this positive experience, 
helping users feel motivated and accomplished. 
Observations during testing highlighted that 
this playful approach improved users’ mood and 
willingness to engage in repeated interactions.

Autonomous use

Ledemaatje’s simple interactions, combined with 
the lack of separate parts, make it an accessible 
product that many users can use autonomously. 
Findings from user testing confirmed that 
Ledemaatje’s automated movements effectively 
help users stay engaged and encourage them to 
perform various movements while interacting with 
the product. However, the initial setup still requires 
the involvement of a caregiver, which is a barrier 
for users to use the product on their own. As the 
research on previous interventions has shown 
(see Chapter 2.3), it is important to provide users 
with this autonomy and choice. However, there 
is also something to be said about whether fully 
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independent use is desirable, because residents 
enjoy being able to spend time with caregivers. 
This was not fully explored during the project but 
became clear during the evaluation sessions of the 
final design. This can also be seen in the use of the 
home-trainer by the residents. While some enjoy 
using it independently, others need guidance from 
caregivers to make it an enjoyable experience.

Accessibility

The intended interactions with Ledemaatje are 
kept simple to ensure cognitive inclusivity. While 
there is a brief learning curve due to its novelty, a 
short introduction is enough for residents to feel 
comfortable using it, as observed during evaluation 
sessions.

When attached to a table, Ledemaatje allows 
residents to easily initiate use, and the adjustable 
arm speed provides flexibility in difficulty, adapting 
to individual abilities. Ledemaatje was designed to 
be accessible for residents in electric wheelchairs, 
addressing the needs of one particular resident.  
However, a caregiver noted that the movements 
may feel overwhelming for some residents. During 
the first demonstration, one resident found the 
motor sound unpleasant.

To maintain affordability, Ledemaatje was 
developed without costly electronics, such as 
sensors. Instead, it relies on commonly available 
motors to keep production costs low, making it 
financially accessible for care facilities.
Ledemaatje provides an accessible, adaptable 
way for residents to engage in light PA, though 
minimizing sensory discomfort could further 
improve the experience.

Visibility 

For Ledemaatje as a regular PA prompt, it was 
important to make it both visible and readily 
available. Much like the home trainer in the 
residency, Ledemaatje can be left out in communal 
areas, acting as a visual reminder and encouraging 
spontaneous use. Moreover, involving residents in 
decorating Ledemaatje’s exterior allows for a sense 
of personal ownership, increasing the likelihood 
that they will engage with it more frequently. 
However, this last part is highly dependent on the 
user, as the caregiver interviewed remarked that 
some may find this too childish of an activity to 
engage with.

To conclude, Ledemaatje is able to stimulate small 
changes in PA by sparking physical interactions 
through automated movements. The product is 
designed to be accessible and visible, while its 
interactive features helped engage residents. 
Overall, it provides an enjoyable and social way for 
residents to participate in PA. Although, the level of 
autonomous use is somewhat limited by the need 
for caregiver assistance.

Project strenghts

This project’s primary strength lies in its 
participatory design approach, where user 
input guided the development process from 
start to finish. By involving residents directly 
and consistently incorporating their feedback, 
the design evolved in a way that aligns with 
the unique needs, preferences, and abilities of 
the target audience. Even though it is essential 
for the implementation of interventions, this 
user-centered approach is not commonly used 
when developing interventions for people with 
intellectual disabilities. Therefore, this project 
contributes to the knowledge on actively people 
with intellectual disability in the design process.

Another key strength is Ledemaatje’s ability to 
create engaging interactions autonomously, 
requiring minimal setup and assistance from 
caregivers. Once activated, the product 
independently prompts users with interactive 
movements, sound cues, and other sensory 
elements that motivate users to stay active. This 
feature empowers residents to use the product 
independently, reducing the need for constant 
caregiver involvement while fostering a sense 
of agency. By balancing independence and 
accessibility, Ledemaatje becomes a practical, 
self-directed activity that caregivers can integrate 
easily into residential settings.

Project limitations

A primarily limitation to this project is the small 
sample size, as only three residents participated 
in the development of the final design. This limits 
the generalizability of the findings to a broader 
population. Additionally, the project focused 
exclusively on seated activities, which may not 
reflect the needs of users who are capable of more 
varied forms of physical activity. Further evaluation 
with a broader participant base would have 
validated and refined the product’s effectiveness 
across a wider range of abilities and preferences.

Likewise, the final design was not evaluated with 
a more diverse group of stakeholders and experts, 
which might have provided additional insights 
into its usability and impact across different care 
settings.

Lastly, no research was conducted on the 
product’s effectiveness over an extended period, 
so it remains unclear whether the product can 
effectively be used and helps increase physical 
activity in the long term.



92 93

7.2		 RECOMMENDATIONS
The next recommendations are proposed in order 
for the further development of Ledemaatje:

1.	 Further Research with a Broader Audience
Future research should include a larger and 
more diverse group of participants to assess the 
product’s usability and effectiveness across various 
settings. Testing with a wider audience will help to 
ensure the product’s adaptability and inclusivity.

2.	 Creating Adjustable Features
To better accommodate users with diverse 
capabilities, the product should include adjustable 
settings, such as the number of pushes required to 
open the bucket, the overall duration of interaction, 
and the speed and intensity of movement. This 
flexibility would allow caregivers to tailor the 
product’s use for each resident’s physical and 
cognitive abilities, enhancing inclusivity and 
engagement. Additionally, testing standing use 
could help determine further adaptations for users 
with varied mobility levels.

3.	 Increasing Built-In Encouragement
Adding more forms of encouragement directly 
within the product could improve user motivation 
and engagement. Researching new auditory, 
visual, or tactile prompts may enhance the overall 
user experience and sustain interest over time.

4.	 Enhancing Product Safety
The safety considerations of the final design need 
to be developed for autonomous use. This includes 
features such as padded surfaces and ensuring 
that the product remains below head height during 
use. These adjustments could prevent potential 
injuries and increase comfort for users.

5.	 Optimizing Mechanical Components
Improvements to mechanical features, such as 
strengthening the spring system that launches the 
balls, are necessary for consistent performance. In 
the current prototype, weak springs and lower-cost 
motors have limited reliability, so upgrading these 
components will be essential. Additionally, while 
the prototype is optimized for 3D printing, design 
adjustments are recommended to make it suitable 
for scalable production methods, such as injection 
molding.

6.	 Refining the Product Form
Although the current design follows a form-
follows-function approach, further research is 
recommended to refine the product’s aesthetic 
appeal. Design enhancements can ensure that 
Ledemaatje aligns better with users’ preferences 
for a more inviting appearance.

7.	 Exploring Personalization Options
More research is recommended into the 
personalization/decoration process during the 
initial stages of product use. Finding ways to 
make customization enjoyable for a wider range 
of users could enhance feelings of ownership and 
encourage regular interaction with the product.

Together, these recommendations aim to refine 
the final design, making it better suited for 
implementation.

7.3		 CONCLUSION

This project developed Ledemaatje, an interactive 
product aimed at promoting physical activity 
among older adults with mild intellectual 
disabilities. 

Through a participatory design approach, the 
project aligned closely with the needs and 
preferences of its users, emphasizing accessibility, 
enjoyment, and independence. Ledemaatje 
enables users to engage in physical activity with 
minimal caregiver intervention by autonomously 
guiding interactions through movement and 
sensory cues, fostering a sense of agency and 
social connection. 

Although the current prototype has limitations, 
such as a small participant group and a focus on 
seated activities, Ledemaatje demonstrates the 
potential for creating inclusive, user-centered 
solutions that encourage physical activity and 
independence in residential care settings.
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7.4		 REFLECTION

Participatory design process

Reflecting on the participatory design process 
with the three residents at ‘s Heeren Loo, much 
of what has been highlighted in previous projects 
was also experienced here. These were found most 
important throughout this project:

Actions speak louder than words: 
Recording sessions proved essential for later 
review, as it was challenging to observe everything 
in real time, especially when managing interactive 
elements of the product. Video footage allowed 
for closer analysis of missed interactions and 
product engagement. In addition, it was helpful to 
keep questions short and to the point after each 
session; participants quickly lost interest if too 
many questions were asked or became frustrated 
with repeated questions on the same topic.

Use realistic prototypes: 
This approach, supported by previous research, 
was highly effective. A tangible prototype allowed 
participants to engage directly with the product, 
making it easier to test specific actions and 
gain nuanced insights. Physical prototypes also 
provided a concrete reference during follow-up 
discussions, helping to guide conversations and 
increase clarity. Participants were open and honest 
in their reactions, resulting in straightforward and 
valuable feedback. This did mean, however, that 
sessions needed more preparation, as each time 
some sort of prototype had to be developed.

One task at a time: 
Allowing sufficient time for each activity without 
overlapping was critical. While some sources 
suggested encouraging participants to think 
aloud to gain insight into their thinking, this 
would unnecessary complexity when participants 
were asked to do so. Instead, asking questions 
immediately after each activity provided clearer 
feedback and made the experience smoother.

Planning flexibility: 
The residency involved in this project was very 
supportive and flexible with scheduling sessions. 
Still some planning adjustments were necessary. At 
times, overlapping schedules or changing moods 
of participants required adjustments to planned 
activities. In these instances, it was helpful to 
shorten sessions or modify activities to better meet 
participants’ needs and energy levels.

Acting as motivator: 
As noted in previous literature, maintaining an 
active and engaging presence was essential for 
eliciting feedback. Participants were more likely to 
share their thoughts when prompted in a positive, 
energetic manner. However, it was also important 
to balance enthusiasm to avoid overwhelming 
participants and to create a comfortable 
environment for feedback.

Personal reflection

As anticipated, it took some time to adjust the 
sessions to fit both the daily routines of the 
residency and the residents themselves. Finding 
the best approach for gathering feedback involved 
a good amount of trial and error, eventually leading 
me to focus heavily on observations as the primary 
feedback method. Over time, observing residents’ 
interactions became the most effective way to 
gather valuable insights, as described in this report. 
Despite the initial challenges, I genuinely enjoyed 
the participatory design sessions. It was fulfilling 
to get to know not only the project participants 
but also other residents and caregivers, building a 
connection within the community.

I’m especially grateful to have worked closely 
with a target group that is not usually included in 
the design process. This project gave me a new 
perspective on inclusive design and strengthened 
my skills in facilitating a participatory design 
process—an area I hadn’t had much experience 
with before, but one I wanted to develop further 
before graduating. Working with this group required 
me to adjust my expectations, especially as some 
ideas that seemed promising initially didn’t engage 
participants as I’d hoped. Through repeated trial 
and error, I learned that simplicity was key for 
creating engaging interactions. Even when certain 
sessions didn’t go as planned, I was able to gain 
valuable insights and pivot the project’s direction 
based on these learnings.

One of the main challenges I encountered was 
balancing the involvement of multiple stakeholders 
throughout the project. Coordinating input and 
guidance was incredibly valuable and helped 
elevate the project, but I found it difficult at 
times to incorporate reflective feedback while 
maintaining forward momentum. I often felt a 
step or two behind, as if each new insight required 
substantial adjustments, which sometimes 

disrupted progress. This balance between 
continuous reflection and steady progress is an 
area I still need to work on.

Additionally, I found myself spending a significant 
amount of time in the conceptual design phase, 
trying to identify a direction that would be 
practical and engaging for the residents. This 
part of the project required patience, as it took 
several sessions to land on an approach that fit the 
residency’s needs. However, I was able to transition 
to embodiment design toward the project’s end, 
which allowed me to leverage my strengths and 
create a tangible outcome that I could proudly 
showcase. This shift was a rewarding experience 
and gave me a strong sense of accomplishment as 
I brought the project to completion.
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APPENDIX D:  INTERACTIVE BALL PROTOTYPE

Arduino code:

The faster the movement, the brighter the light.

Moving in a certain direction (in this case upwards) changes the color of the light.

Prototype:



116 117

APPENDIX F:  FINAL DESIGN CROSSVIEW
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APPENDIX G:  FINAL DESIGN ARDUINO CODE

Stepper motor - rod system: Servo motors - launch system:


